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PUBLIC NOTICES 





PUBLIC NOTICES 
Education Com- 


(ity of Cardiff 
TTEE. 


THE TECHNICAL COLLEGE. 
Principat : CHARLES COLES, B.Sc. (Lond.). 
DEPARTMENT OF ENGINEERING. 
HEAD oF mene A. W. LOVERIDGE, B.Sc. 
ng.), A.R.C.Se. 
The following COURSES have been 
Engineering Students :— 

Three Years’ Course in Mechanical and Marine 
Engineering, jointly with the University College 
of South Wales and Monmouthshire. 

A Two Years’ Course for Apprentices and others 
with facilities for practical experience in the 
Summer Term. 

These courses are suitable for students preparing 
for degrees in engineering or for the examinations of 
the Engineering Societies. 

Special courses are also arranged for Marine Engi- 
neers preparing for the examinations of the Board of 


ssistant Engineer Re- 

QUIRED_for the NIGERIAN GO- 
TERNMENT RAILWAY for two tours, 
each of 12 months’ service, with possible 
Salary £480 a year, rising by annual incre- 
* 930. Free first-class passages and single 
provided. Liberal leave in England after 


of se erv ice. 
Candida dates. 

well 

oo aeatenanc 


and 
pAGEN T 


Che Engineer 
—_——@~———_ 
PRINCIPAL CONTENTS OF THIS 


on. 


40, who have had experience as 

wgineers on Railway Construction ISSUE. arranged for 

should apply at once in writing, 

ief details of experience, 

FOR THE COLONIES, 

Tandon. S.W.1, quoting M Nigeria 10,116. 

a must have served in some branch of H.M. 
ng the late war, unless satisfactory reasons 

170 


ae done so can be furnished, 


Rd 


Machine Tool Exhibition at Olympia.—No. IV- 


Automatic Current Motor. 





ssistant Engineer 


(Second Grade) REQUIRED by the 
= 


Characteristics. of a Marine Propeller in a 
Non-uniform Stream. 


The Iron and Steel Institute. 


Billets for Drop Forgers. 


rade. 

Further information in regard to full-time and part- 

time courses, fees, &c., may be obtained on application 

to the Principal. 

JOHN J. JACKSON, B.A., 

Direetor of Education. 
1641 


City Hall, Cardiff. 


Northampton 
TUTE, 


280, ST. JOHN- au LONDON, E.C. 1 
EVENING TECHNICAL COURSES 
in all branches of 
MECHANICAL AND ELECTRICAL 
psi picasso 
will commence o: 
MONDAY, 27TH SEPTEMBER, 1920. 
Full-time camel DAY COURSES in Engineering 
and in Technical Optics will commence on the 4th 
OCTOBER, 1920. 
The Laboratories, both Mechanical and Electrical. 
are well equipped with modern apparatus which, on 
the mechanical side, provides for specialisation in 
Automobile and Aeronautical Engineering, and, on 
the electrical side, for specialisation in Alternate and 
Continuous-current ene - mers sl telegraphy and 
Telephony, -— in Elec Tes 
R. } MULLINEUX. WALMSLEY, D.Sc., 
1669 Principal. 





Polytechnic “Th- 


Scientific and Industrial Research. 


Institute of Metals. 








The Manufacture of “Hardened Screw Gauges. 
German Coal Mining and Socialisation. 


British Machine Tool Trade. 





PATENTS AND DESIGNS ACTS, 1997 AND 1919, 
ELECTRIC WELDING. 
The Proprietor of British Letters 


Patent No. 111,088 is PREPARED to SELL the 
PATENT or to LICENSE British manufacturers to 
work thereunder. It relates to > manufacture of 
flanged tubes by electric welding. The Proprietor is 
also PREPARED to DEAL in LIKE MANNER with 
British Patent No. 111,089, comprising an electric 
seam welding machine wherein the feed of the work is 
in direct proportion to the current flowing to the ~ 


joint. 
Address : BOULT, bei and TENNANT, 
11/112, Hatton-garden, 
London, E.C. 1. 




















LONDON COUNTY COUNCIL. 


ENGINEERING. 


(CIVIL, ELECTRICAL, GAS, MARINE, MECHANICAL, AND MOTOR CAR). 


EVENING CLASSES 


ARE HELD AT THE UNDERMENTIONED INSTITUTIONS :— 


BATTERSEA POLYTECHNIC, Battersea Park-road, S.W. 11 (Mechanical and Electrical). 
BOROUGH POLYTECHNIC, Borough-road, S.E. 1 (Mechanical and Motor Car). 
GOLDSMITHS’ COLLEGE, New Cross, S.E. 13 (Mechanical). 

HACKNEY INSTITUTE, Dalston-lane, E. 8 (Electric:l, Mechanical and Motor Car). 


NORTHAMPTON POLYTECHNIC, St. John-street, Clerkenwell, E.C. 1 (Mechanical and 


Electrical). ; 
PADDINGTON W.9 (Electrical and 


Mechanical). 4 A 
REGENT STREET POLYTECHNIC, Regent-street, W. 1 (Mechanical and Electrical). 


SCHOOL OF ENGINEERING AND NAVIGATION, High-street, Poplar, E. 14 (Electrical, 


Marine and Mechanical). 
WANDSWORTH TECHNICAL INSTITUTE, High-street, Wandsworth, S.W. 18 


Mechanical). 
WESTMINSTER TECHNICAL INSTITUTE, Vincent-square, 8.W.1 (Civil and Gas). 
WOOLWICH POLYTECHNIC, William-street, Woolwich, S.E.18 (Mechanical and Elec- 


trical). 
The fees are small, and in some cases trade students under twenty-one years of age and 


otherwise eligible are admitted free. 
Prospectuses may be obtained on application to the various Institutions. 
JAMES BIRD, 
Clerk of the London Oounty Oouncil. 


1594 # 





AND DESIGNS ACTS, 1907 AND 1919, 


ADJUSTABLE SHORES. 
he Proprietor of British Letters 


Patent No. 102,356 of 1916 is PREPARED to 

SELL the PATENT or to LICENSE British manu- 

facturers to work thereunder. It relates to adjustable 

shores for supporting concrete floor forms, &c:, during 

setting of the material having a pair of relatively 

movable members and clamping yokes. 

Address : BOULT, WADE and TENNANT, 

111 and 112, Hatton-garden, 
London, E.C. 1. 


PATENTS 





1595 H 





TECHNICAL INSTITUTE, Saltram-crescent, 
PATENTS AND DESIGNS ACTS, 1907 AND 1919, 


LIQUID MEASURING APPARATUS. 
The Proprietor of British Letters 


Patent No. 110,406 of 1916 is PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to work thereunder. It comprises apparatus 
for filling vessels with measured quantities of liquid 
in which accurate measure is ensured and each fill 
automatically record 

Address : i WADE and TENNANT, 
and 112, Hatton-garden, 


1596 H London, E.C. 








AND DESIGNS ACTS, 1907 AND 1919. 


STEAM TURBINES. 
[ihe Proprietor of British Letters 


Patent No. 12,349 of 1913 is PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to work under it. It relates to an improved 
construction of reversing chambers in Stumpf tur- 
bines, whereby steam is prevented from passing direct 
to the exhaust at any position of the rotor. 

Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
London, E.C. 


years’ service in the PUBLIC WORKS 
2, , if made permanent, £500 per annum, rising 
"to the Institution of Civil Engineers and be 
of one of the large cities, and be thoroughly con- 
have had 
an writing. to the CROWN AGEN 
of His Majesty’s Forces during the late war, 
RED by the GOVERNMENT of 
Factory. Salary £720 per annum, with a field 
with good experience on Railway 
ee. London. S.) FOR THE COLONIES, 
of HLM. Forces during the late war, unless satisfactory 
by the GOVERNMENT of FIJI, for 
tension. Sal: ary £350 per annum, with a temporary 
25-32, who should be able to Prepare Plans, Specifica- 
. should apply at once, in ey ee oes age 
i, quoting M/Fiji 9502. 
Forces 
having done so can be furnished. 705 
DEPARTMENT by the GOVERNMENT of 
Salary £400 a year, rising by annual increments of 
ring Percent. An oufit allowance of £30 is payable on 
Candida ites, age 22-35, of good education, who must 
in factories.shovid apply at once in writing to the 
+ENTS FO 
Candidates must have served in some branch of 
ie Royal Naval College, PATENTS 


GOVE RNMENT of HONG KONG for three 
DEPARTMENT. with prospect of permanency. Salary 
” annum for the period of the agreement, and 

7 annum to £600 per annum. Free passages 
by £30 pe Candidates, unmarried, age 25-30, must 

ughtsmen and Surveyors, and preferably have 
received training in the Municipal Engineer’s Office 
yersant with the routine of such an office. They must 
: gome experience in the Laying and Main- 
of Asphalt Tar-macadam, Sett and other forms 
Surfacing. —Applications should be made at 
FOR THE 
INIES, 4, Millbank, London, 8. Ww. 1, quoting 
9759. Applicants must have served in some 
unless satisfactory reasons for not having done I ae 
17 
ag (iivil Engineer Re- 
UL 

JAMATC A to MAKE a SURVEY for a 
; TRAMWAY in connection with the Central 
allowance A £126 per annur, Engagement on agree- 
ment for 0 ur’s service. Free passages provided. 

Méandidates, 

through difficult country, should apply at 
once, by letter. giving age and Ly details of experi- 

k, London, S.W. 1, quoting M/Jamaica 
fo080. Applicants must have served in some branch 
reasons for not having done so can be ame 

706 
ig [)raughtsman Required 
seen in the PUBLIC WORKS DEPART- 
MENT, for three years with possible ex- 
0 per annum, plus 20 per cent. of 
miary. Free passages.—Candidates, unmarried, age 
tions, and Estimates for Buildings, Bridges, &c., 
ly with knowledge of Reinforced Concrete 
amd brief details of experience, to th 
AGENTS FOR THE COLONIES, 4, Millbank, 
Tendon, S.W. Applicants 
must have served in some branch of H.M. 
the late war, unless satisfactory reasons for 
1 
[=spector of Factories 
REQUIRED for the PUBLIC WORKS 
the UGANDA PROTECTORATE, for one 
tour of 20-30 months’ service, with possible extension. 
£2) to £500 a year, payable in the Colony at a fixed 
tate of 10 rupees to the £1, with a temporary increase 
appointment. Free quarters and first-class 
provided. Liberal leave in England on full 
be men of strict integrity and possess a good know- 
ledge of buildings, machinery and eo of work 
GROWN AG R THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting M/Uganda ‘10,183. 
. Forces during the late war, unless satisfactory 
Teasons for not having done so can be emg 
REENWICH. 
APPLICATIONS are INVITED for the 
following — which it is 
desired to fill before Octo 


1389 








INSTRUCTOR | in MATHEMATICS. 
TWO INSTRUCTORS in PHYSICS. 
INSTR CHEMIST. 


IN UOTOR in RY 
Peas ge dg a <a 
each case ising to & y annua. 
Inrements of 25. urvey Department, Gold [ihe Proprietor of Letters Patent 
ANics, BEMONSTRATOR in APPLIED | MECH- COAST COLONY.—APPLICATIONS No. 110,852. relating to 
Beata ‘of san? £250. rising to £350 by annual incre- are INVITED for pensionable APPOINT. | “ INDICATING | DEV FOR DIMENSION. 
These - MENTS as SURVEYORS and oe APPARATUS AND MEASURING 
Universit appointments are all pensionable on the] (including CHIEF INSTRUCTOR) OOLS,’ 
” sys scheme of superannuation, 10 per cent. | oj 3 d MATHEMATICS at a SURV DESIRES to DISPOSE of his PATENT or to GRANT 
al a paid by the Government into the | SCHOOL in process of formation for natives LICENCES to interested parties on reasonable terms 
and 6 5 in addition to the ordinary remunera- Starting salary, according to qualifications and 
ment out of Cg a See et oe Sapeeeene, on the scale Page r ome 8 a 
acco! y annual increments of £30 to £7 ence 
Setal so": beenent panied by three on tay testi- | with a charge allowance of £72 added after £720. 
to the SEC RETARY of experience, shou sent Prospects of promotion by selection to higher rates, 
SW. 1. not late ky the ADMIRALTY, Whitehall, Free furnished quarters or an allowance in_ lieu. 
ee r than September 24th. 1452 Liberal allowances when travelling. Leave at the 
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PUBLIO NOTICES @ontinued) 
Page Il. 


SITUATIONS OPEN 
Pages II. and III. 
SITUATIONS WANTED 
Page Iil. 


MACHINERY, &c.. WANTED 
Page IV. 





in 
EY 
with a view to the adequate working of the patent in 


this country.—Inquiries to be addressed to 


CRUIKSHANK and FAIRWEATHER, 
65/66, Chancery-lane, London, W.C.2. 1511 


The Proprietor of Letters Patent 
No. 20,794/14 and 18,877/14, relating to 
“INTERNAL COMBUSTION ENGINES,” 











rate of days’ vacation leave for each 
A Reconstruction Reinforce- 


month of service, followed by 5 days per month 
return leave if returning for further service. Free 
MEN 
ENGINEERS are INVITED to APPLY for PAR- 
FORCE ALE _,of the WALKER-WESTON REIN- 
MENT, which offers scientific and economic 
Mey So over all existing types. The Walker- 
tty System is used by the Port of London Autho- 
Bhi: its vast schemes of construction, with 
satisfactory results, Agents wanted in several 


 hHE WALKER-WESTON CO., Ltd., 


7, Wormwood-street, 
. London, E.C, 2. 


Mhe National Foremen’s Asso- 


Ex. 





CIATION of the 
ENGINEERING AND ALLIED TRADES, 
Fi (Registered under the Trade Union Act.) 7 
ie sete ctation Meme my 4 formed to, look ae nd 
commen in r aperviso sory Capacity. 
| BW. uplcations - 


Offi 
Seat we High raateaW9, 4 





passages both ways. A tour of service normally lasts 
8 ot ® months, "according to the exigencies of the 
service. 

Candidates, who have had practical experience of 
survey work, or who have passed the A.M.IL.O.E. 
Examination, or who have received a good mathe- 
matical or engineering education at a University. 
should apply at once, by letter, to the CROWN 

AGENTS FOR THE COLONIES, 4, Millbank, 
London, S.W. 1, quoting M/10,184. 

Candidates must have served in some branch of His 
Majesty’s Forces during the late war, unless satis- 
factory reasons for not doing so can be ape 





[lhe University of Liverpool. 
GRADE THREE LRCTUR SET IN 
MECHANICAL ENGINEERIN 
The Council invite APPLICATIONS oy this POST. 
Salary £300, increasing to £400 by annual incremeats 
f £50.—Full particulars may be obtained from THE 





rt) 
RBGISTRAR, to whom applications must be mele 
on or before 27th September. 1535 


a. Be DISPOSE of his PATENTS or to 
GRANT LICENCES to interested parties on reasonable 
terms with a view to adequate working of the 
Satenin in this gountry. 
Enquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, 


65/66, CHANCERY-LANE, LONDON ve 





[ihe Proprietor of Letters Patent 
111,488, relating 

a PowER’ TRAN SMISSION. (ears, ee 

DESIRES to DISPOSE of his PATENT or to GRANT 

LICENCES to interested parties on reasonable terms 

with a view to the adequate working of the patent in 
this country. 

Inquiries to be addressed to 


CRUIKSHANK and FAIRWEATHER, 


FOR SALE, 
Pages IV., VIII. and CXVIII. 
AUCTIONS, 

Pages CXV., CXVI. and CX&XII. 
PREMISES TO LET OR WANTED 
Page CXXII. 

WORK WANTED, Page CXVIII. 
AGENCIES, Page IV. 

MISCELLANEOUS, Page IV. 


For Advertisement Rates See 
Page 303, col. 1. 


NUMERICAL INDEX TO ADVER- 








45/66, Chancery-lane, London, W.C. 2. 
'. 1702 


. TISEMENTS, Page CXXI. 





THE ENGINEER 


Serr, 24 19% | 








PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


dibvathbinns OPEN —— . 





QO CONTRACILORS. 


1 
Belfast Waterworks. 


MOURNE SCHEME. 
CONTRACT A. 
FOR THE CONSTRUCTION OF THE 
“SILENT VALLEY ” STORASE 
RESERVOIR, &c 

‘Lbe Belfast City and District Water Commissioners 
are prepared to receive TENDERS from competent 
Contractors for the CONSTRUCLION of the 
“SILENT VALLEY” STORAGE RESERVOIR. 
— in the MOURNE MOUNTAINS, County Down, 
having an Earthen Embankment about 1500ft. long 
and 90ft. high, and a storage capacity of 3000. million 
gallons, with an Outiet Tunnel, Waste Channel and 
other auxiliary works, also the Oonstruction of a 
temporary Works Railway. 

The contract drawings and specification have been 
re by the Commissioners’ Chief Engineer, Mr. 

- MCullough, M. Inst. C.E., Water Office, Royal- 
EN, Belfast, and may be inspected at his office 
on any week-day (except Saturday), between the hours 
of 10 a.m. and 5 p.m. 

Duplicate copies of the specification and form of 
Tender; &c., may be obtained from the undersigned 
upon payment of the sum of Five Guineas. This sum 
will only be repaid by the Commissioners after the 
receipt of a bona fide ender which has not 
withdrawn. 

On the ‘nesday and Friday of each week, com- 
mencing with Tuesday, the 23th inst., an Assistant 
Engineer will meet intending contractors at the 
Engineer's Office, at Ten o'clock forenoon, and accom. 
pany them to the site of the proposed works. 

Tenders, sealed and endorsed ‘‘ Tender for Silent 
Valley Storage Reservoir, &c.,"" must be delivered 
by registered post, and addressed to the undersigned, 
a later than 3 p.m. on Wednesday, 3rd November. 


The Commissioners do not bind themselves to 
accept the lowest or any Tender, nor will they be 
responsible for aed expenses incurred in making out 
@ Tender. 

W. I. QUIN 


Water Office, tacte. 
Royal-avenue, Belfast, 
1525 


9th September, 1920. 





TO CONTRACTORS. 


Belfast Waterworks. 


MOURNE SCHEME. 
CONTRACT A. 

FOR THE CONSTRUCTION OF THE 
“SILENT VALLEY” STORAGE 
RESERVOIR, &c. 

SCHEDULE OF QUANTITIES. 

A DETAILED “‘ SCHEDULE OF QUANTITIES ” 
has been prepared by me for the above extensive 
Storage Reservoir and other Works in the Mourne 
Mountains, County of Down, Contractors wishing to 
Tender for this work will be supplied with printed 
gopies of the “‘ Schedule of Quantities ’’ on applica- 
tion and payment to me of the sum of = “2 Guineas 


ner copy, which sum will not be repayable. 
ACHESON FERGUSON, 


Quantity Surveyor. 
oe Sipeitens, Buildings 
» oth Gentesnber. 1 1920. 1524 


City of Bradford. 


The Bradford a agen invite TENDERS for 
and ERECTION of the 


NATURAL- 
E “COOL ING 
TROUGHING, 





DELIVERY, 


“R. 160."" — TWO 

CHIMNEY _ TYPE 
TOWERS, PIPE WORK, 
VALVES, &e. 


Tenders must be for the whole of the work included 
7* the Contract. 

Copies of the svecification, general conditions of 
contract, form of Tender, &c., may be obtained from 
Mr. Thomas Roles, City Electrical Engineer and 
Manager, Electricity Offices, Town Hall, Bradford, on 
payment of the sum of One Guinea. Additional 
copies of the specification, &c.. may be obtained on 
payment of the sum of Half a Guinea per copy, The 
sums paid will only be refunded upon receipt of a 
bona fide Tender, with the return of all the docu- 
ments in good condition, and after the Tenders have 
been adjudicated upon. 

Sealed Tenders, on the forms provided, must be 
sent, fully filled in, to me not later than 10 a.m. on 
Thurs lay, the 28th October, 1920, endorsed |* * Tender 
for Electricity Work, Contract ‘ R. 160. 

he contract will be let subject to the fair contracts 
clauses of the Bradford Corporation, which may be 
seen atethe Town Clerk’s Umee. The accepted con- 
tractor will be required to sign a print of such 
clauses 

Tae lowest or any Tender will not necessarily be 


accepted. 
. L. FLE MING 
Town Clerk. 


1647 


the SUPPLY, 

following :— 
CONTRACT 
DRAUGHT 


Town Hall, Bradford, 
18th September, 1920. 





orporation of, the City of 
a. 

TENDERS are INVITE or the RECONSTRUC. 
TION of the DAMAGE D PORTION of BANGOR 

PIER, also for the ese va and RENEWALS of 
the PONTOONS, LANDING, &c. Plans and 
specifications may be seen = and after the 16th inst. 
at the pier, and the work inspected upon application 
to the Pier Master. 

The Tenders, upon forms to be obtained from the 
undersigned, are to be delivered not later than the 
12th day of October, 1920. 

The lowest or any Tender will not necessarily be 


accepted. 
HUGH PRITCHARD, M.I. Mech. E., 
Consulting Engineer to the A 
Cae Gwyn, Port Dinorwie, N.W., 
1431 


8th September, 1920. 
; ‘é 
\ etropolitan Water Board. 
DISPOSAL OF SCRAP METAL, &c. 

The Metropolitan Water Board its TENDERS 
for the PURCHASE and REMOVAL of SCRAP 
METAL and other materials lying at the M.W.B. 
Stores Depot, Kirtling-street, Nine Elms-lane, 
Battersea. 

The material may 





be seen at the address stated at 
any time between 9 a.m. and 4 p.m. on week-days 
(Saturday excepted) on application to the Store- 
keeper, M.W.B. (Battersea Works), Kurtling-street, 
Nine Elms-lane, Battersea, 

A schedule containing particulars of the material, 
her with Tender form and conditions of contract, 
be obtained from the Chief Engineer by personal 

application or upon forwarding a stamped addressed 
euivelope. 

enders, which must be on the official form, 

eneJosed in sealed envelopes, addressed to ‘* The 
ov rk of the Board, Metropolitan Yee Board, 173, 
ebery-avenue, Clerkenwell, E.C. 1,”’ engiorsed 
he ner for Disposal of Scrap Metal, &c.,’’ must be 
delivered at the offices of the Board not later than 
4 7.m. on Wednesday, 6th October, 1920. 
The Board do not bind themselves to accept the 
ighest or any — 
. B. PILLING, 
Clerk of the Board. 

Offices 4 the Board, 
173, Rosebery-z anne 

chee we 


, EC, 1. 
20th Septe saber. 1920. 1696 





enders are Invited by the 
Ministry of Public Works, Cairo, for the 
SUPPLY of ONE STERN-WHEEL STEAMER, 
Tenders must reach the office of the Public Works 
Department, Cairo, not later than 1st December, 1920. 


TENDERS. 
ueenborough | Town Council. 


HOUSING SCHEME. 

TENDERS are INVITED for - ba adie of 

130 HOUSES on _the Main in 

proximity to the. Railway Station ‘8. E ied OR). 

here are four types of houses, all houses being 

semi-detached, and Tenders must be submitted for the 
whole contract. 

Drawings, seeetentionn poe conditions of contract 
may be seen at the office of Mr. Marshall Harvey, the 
Council’s “Architect, at Station-street, a 

Forms of Tender, bills of sweiee. &c., ma 
obtained from the Town Clerk on posit of five 
Guineas, which will be returned on seals oe within the 
specified time of a bona fide Tender, with the priced 
= of quantities, provided such Tender is not with- 


“Pavinenta on account will be made monthly at the 
rate of 90 per cent. of the value of all work executed 
and materials on the . % and sums retained shall be 
placed on deposit in upon, and all 
interest earned shall be “the property of the —w- 

The Council do not bind themselves accept the 
The approval “ot the Ministry 


lowest or any Tender. 
be 


of Health is required before any Tender can 


accepted, 
E. CECIL HARRIS, 
Town Clerk of Queenborough. 
76, -. street, Sittingbourne, 
3th S September, 1920. 1531 








Parish of Saint Pancras.— 
The Guardians of the Poor of this Parish have 
FOR DISPOSAL at the House, King’s-road, N.W.., 
ONE MARSHALL’S STEAM ENGINE, 25 N.H.P 
also ONE MARSHALL’S STEAM ENGINE, 15 N. it P. 
The above engines are in first-class condition, and can 
be seen at work at the above address, upon application 
to the Master, any day between 10 a.m, and 12 a.m: 
or 2 p.m. and 4 p.m. Tenders are invited for the 
purchase of these engines. The selected purchaser will 
have to arrange for removal of same, and make good 
any brickwork, frames, doors and windows removed 
to facilitate the removal of the engines. 

Tenders should reach me in a sealed envelope, 
endorsed ‘‘ Tender for Purchase of — not 
later than Twelve “a 3 eee 1920 ° 


Clerk to the Guardians. 
Guardians’ Offices, 
Town Hall, Pancras-road, N.W. 1, 


18th September, 1920. 1699 





[he Guardians of the Poor of 
the PARISH of ST. PANCRAS invite TENDERS 
(with sample) for 600 FEET of 2}in. CANVAS FIRE 
oss. to be supplied to the House, King’s-road, 


"Tenders to be sent to the CLERK TO THE 

GUARDIANS, Pancras-road, N.W., by the 30th 

iastent. marked on the envelope ** Tender a 
1 





eat Indian Peninsula Railway. 
ASSISTANT ENGINEERS. 

The Directors are prep to receive written 
APPLICATIONS from uly qualified candidates for 
TWO VACANT APPOINTMENTS in a superior grade 
of — ENGINEER on the Company’s staff 


in 
Candidates, who may be between the ages of 28 and 
31 years, must have received a sound general and 
scientific education and have served an apprentice- 
ship to a civil engineer engaged in constructional work 
or as engineer to a British railway company. 
Candidates must have pass the Associate Mem- 
bership Examination of the Institution of Civil Engi- 
neers or have taken a degree exempting from such 
examinations. They must also have had considerable 
experience in the design, construction, and main- 
tenance of railways in Great Britain or in foreign 
countries. 
The terms of the appointments are a three years’ 
engagement in the first instance. This may be sub 
sequently extended by arrangement. The salary for 
the first year will be Rs. 600 to . 700 per mensem 
according to qualifications. Increases o’ Rs. 50 per 
mensem will be given for the second and third years. 
The company will provide first-class passages to India 
and the salary will commence on the date of sailing 
for that country. 
Applicants must give a full chronological record of 
their education, apprenticeship, and . subsequent 
engineering experience. Those who may have served 
in the late war should give particulars and dates of 
that service. Candidates must also state whether they 
are married or single. 
Applications, Racor + eer by copies of any testi- 
monials, must be addressed to the Company’s Con- 
sulting Engineer, ROBERT WHITE, Esq., M. Inst. 
C.E., 3, Victoria-street, London, S.W. 1. 1679 





(Jreat Indian Peninsula Railway 


COMPANY. 

ASSISTANT ENGINEER (BRIDGES). 
The Directors are prepared to variee APPLICA- 
TIONS from duly qualified candid for _ the 
APPOINTMENT of an ASSISTANT ENGINEER in 
the Department of the Bridge Engineer in India. 
Candidates should be between 26 and 32 years of 
age and have received a sound general and technical 
education, followed by pupilage to a civil engineer or 
apprenticeship to a firm of constructional engineers. 
Preference will be given to candidates who bave had 
experience of steel construction in the works of a 
bridge builder, including the calculation of oo 
and the preparation of detailed baer 
rience in ferro-concrete des’ also desirable. 
Candidates should give full Dartioulass. with dates, 
of their education, professional training and subse- 
quent experience, and state whether they are married 
or single. 
The agreement will, in the first instance, be for 
three years, the salary for the first year being Rs. 400 
with increases of 50 per mensem in the second and 
third years, and subsequently upon terms to 
arranged. The Company will provide a first-class 
passage to India and salary will commence from date 


of sailing. 

Applications, in writing —_. to be made to 
ROBERT WHITE, Esgq., M.I. Consulting ae 
neer to the Company, 3, Victoria: street, S.W. 





Municip pality of George Town, 


PENANG, STRAITS SETTLEMENTS, 
CHIEF ASSISTANT ENGINEER 

The Mewanel are. ee off George Town, 
Penang, REQUIRE a CHIEF ISTANT to the 
MUNICIPAL ENGINEER, age % — 35, on a three 
years’ agreement, with possible extension. Applicants 
must have had a good technical education and a 
regular training as pupil and _ assistant with a 
Borough Engineer or a Civil Engineer in private 
practice, with experience in municipal and general 
engineering work, including roads, buildings, bridges, 
sewerage and conservancy details, and the control of 
workmen. It is desirable that candidates should have 
passed the examination of the Institution of Civil Engi 
neers or other kindred body, as they must be 
thoroughly qualified civil engineers. 
Salary 7200 dols. for the first yo — by 
biennial increments of 600 dols. a year to mum 
of 10,200 dols. per annum, paid monthly yy ‘<n 
the curreney of the Colony, the value of the dollar 
being 2s. 4d. sterling. The pay of the appointment 
at this rate for the first year would — pny An 
allowance for the maintenance of a moto! will be 
granted. Free passage will be gyevided. with. half- 
pay during the voyage out. The selected candidate 
must pass an approved medical examination. M 

Applications, stating whether married or single, 
age, birthplace, and giving details of education, 
training and experience generally, wi particular 
reference to the items mentioned above, and copies 
(only) of testimonials. to be lodged with Messrs. C. C. 





Conditions of Tender, form of Tender -and specitica- 
tion can be obtained (price 5s. 2d.) at the office of 
Sir A. L. WEBB, K.C.M.G., Queen Anne’s Chamber , 
Broadway, Westminster, 8,W. 1, 713 


1716 
; 


LINDSAY and PEIRCE, MM. Inst. C.E., 180, Hope- 
street, Glasgow, Agents for the Commissioners (who 
will give further particulars if requested), not later 
than Tuesday, _ 28th September, 1920, 1623 


of London aad 


ENGINEERING DIVISION. 
of London Authority are ared 
santo APPLICATIONS for the APPO Urae hi 
ASSISTANT MARINE ENGINEERING PERIN- 
TENDENT. Candidates, Ay age must not exceed 
86 years, must be Corporate Members of the Institution 
of Naval Architects, and possess suitable qualifications. 
Also they must have been trained as Marine } 
and have considerable experience in the 
struction and Repair of Dredging Plant, Tugs and 
other Harbour Service Craft, both in respect to Hulls 

bi ary nal -going experience, whilst not 


tial, ble. 
P Particutary = the ag Bay — will 9 
ound on the form oj applic ication, w. may 
obtained at the office of Ch ngineer, 109, 
Leadenhall-street, E.C., to whom all applications must 
be ad and delivered not later than Noon on 
Monday, 4 mannan. 1920. 
. B. 4 ny <a 

° Chief Engineer. 

1254 


ag 


Port 





Sist A t, 1920. 
109, -street, E.C. 3. 





heSudan Government Railwa 


and STEAMERS DEPT. at IN the SER- 
VICES of a BOILERMAKER FORE 

Rate of pay £E324, rising to CESos per annum, 
plus a temporary war bonus of £E120 per annum, 
No income tax is charged in the Sudan (£E1 equals 
£1 Os. 6d. sterling). 

Applicants should have been trained on a British 
railway and have had experience in running shed 
work, boiler repairs and patching, and be thoroughly 
skilled in heavy boiler repairs. 

The post is pensionable. 

Strict medical examination. 

Age between 28-33 years. 

Free passage provided. 

Copies of testimonials to accompany the applica- 
tion, which should be marked ‘‘ 8.G.R., Boilermaker 
Foreman,” re addressed to the office of” 

8 WEBB, *.M.G., 
AOR “Anne’s Chambers 


1634 Broadway, Westminster, hk ges 





The Sudan Government Railways 

and STEAMERS DEPARTMENT REQUIRE 
the SERVICES of TWO DRAUGHTSMEN—one 
trained in a Locomotive Draught Office and one in 
Marine Works. Rate of pay £E300, rising to £E528 
per annum, plus a temporary war us of £E120 
per annum. No income tax is charged in the Sudan. 
(£E1 equals £1 Os. 6d. sterling.) " 

Applicants should be well trained-and able to do 
general work. 

The posts are pensionable. 

Strict medical examination. 

Age between 25-30 years. 

Free passage provided. 

Copies of testimonials to peqrenpeny the applica- 
tion, which should be marked 8.G.R. Draughts- 
men,’ and addressed to the office of 

SIR A. L. WEBB, K.C.M.G. 
Queen Anne’s Chambers, 


1635 Broadway, Westminster, 8.W. 





SITUATIONS OPEN 





Wass. a First-class MAN to TAKE Complete 
CHARGE of a number of Large and Small 
PRESSES on Motor Car Parts. Applicants must be 
able to Design all the Tools required for this work. 
salary and prospects for the right man.— 
Address, giving full particulars, 1590, The Engineer 
Office. 1590 a 





ANTED -AT ONCE by a Firm of Public 

Works Contractors, an AGENT expe- 
rienced in Railway, Dock and Bridge Con- 
struction. Age 35-45. Must have gained 
experience on contractors’ staff and be qualified 
to take full charge, have good knowledge of 
costs, and be able to prepare estimates. 

To a suitable man who would apply himself 
and take active and personal interest in work, 
position as director would be available. 

Applications, which will be treated in_con- 
fidence, should be made to P1967, The Engi- 
neer Office. 

P1967 a 


\ 





ANTED by Constructional Engineers, Man- 
chester district, experienced BUYER with 

good all-round commercial experience. G pros- 
pects for high-class man.—Address full particulars of 


experience, age, salary, &c., P1971, The Engineer 
Office. P1971 a 
Experienced ELECTRICAL 


W*te 
NEERS in _ Alternating-current Generators, 
Induction Motors, or Transformers by large Manu- 
facturing Company in Canada. State experience and 
send copies of references, also give age and salary 
expected.—Address, 1633, The Engineer ecg > 
A 





ENGI. 





ye. Experienced REPRESENTATIVE for 
Buying and_ Selling Ty 1 
machinery merchant’s business. 

really capable and energetic man.—Apply 

fidence, JOHN F. WAKE, Darlington. 





ANTED for *, Sugar Estate in India, Qualified 

MECHANICAL ENGINEER, bo See ARGE 
of and keep in REPAIR AGRICULTURAL MA- 
CHINERY, comprising Steam race’ hay Tractors, Oil 
and Suction Gas Engines, er. » and Light 
Railway Plant, &c.—Apply with full particulars of 
training and experience, P1969, e Engineer 
Office. P1969 a 





ANTES Bog BUILDING CONTRACT Now Com- 
me: 

CHIEF nQUANTITY SURVEYOR, to Take Charge 
of Measurements and Costing Department. 

CHIEF STOREKEEPER, accustomed to Modern 
Methods of Storekeeping and Stores e  enaettias 

BUYER of BUILDING MATERIA 

Applicants are requested to on applications 
in writing, stating age, experience, qualifications, and 
salary required, to C. J. WILLS and SONS, Ltd., 
Contractor's Office, Chadwell Heath, Fneex. 1631 Aa 





gare Keen Young ENGINEER for London, 
capable of Erecting and Fixing Machinery and 
Repairs in connection with same 
without supervision. The pane. is one of scope for 
an engineer of ability. State wages, experience, &c.— 
Write, BARRONS (Leicester), Ltd. a seat" we 

, B.C. 2. 


also undertaking 





ANTED, ONE_or TWO YOUNG ENGINEERS to 

Assist in Experimental Department of Oil 
Engine Works, Glasgow district. 
earry out tests and assist in development of new types 
of engine. Full university training and some shop 
experience essential. Exceptional opportunity of 
gaining experience and excellent prospects for capable 
and energetic men.—Address, giving full particulars 
of ae omg age, and salary required, 1695, The 
Engineer 0 1695 A 





COMPETE MAN REQUIRED by a Firm of 
A “Gonecmacel ri Bo and Wheel Builders having an 
coteiettn work works in London, to start and take entire 
charge of a new dept. for petrol wagon repairs; pre- 
ference given to one that connection with 
petrol wagon owners and could influence business, 
mags of particulars, &c.—Address, P1948, Pa Engi- 

HEMIST WANTED for Steei State, 


neer Office, 
tory. 
@Must 5. hg, ee in Basic. 0.H Tapa 








j. Address, 1620, The wo bayiaeee 


ence + * salary reguired.— 
1620 4 





CHORE. ORS, sana 
an, for e thee € 
State age, experiont®, nether Stee 


Engineer Office 


i 
e, toy hen 
‘Tag 


TRED top 


and Ste "ai 


local Gouattiny dge 





bia dy’ ter CIVIL ENGINEER REQU 

East ; used to tropical Countries 

of Takine Complete Charge of Stone 
Erection, Maintenance of Roads unde: 
and General Engineering Work ; must be y 
and energetic ; age not under 35.—Write, 1), date 
full details of training and experience, to mae age, 
Deacon’s, Leadenhall-street, London, ¥ G3 » 293) 


— 17 
ty 


OMPETENT MECHANICAL ENG 
QUIRED for the East, accustoned wee E. 
countries and capable of Taking Entire One, oe Oplcal 
Mechanical Side of an Oilfield, comprising Pump = 
Installations, Drilling Engines, Boilers Motors, 
shops and Tank Erection: must be energetic Won 
to date; age not under 35.—Write, — ma 
particulars as to training and experience, tq’ tl 
294, care Deacon’s, Leadenhall-street, vend z “ie 


702 4 











NGINEER.—Experienced ENGINE! R 
ES SAN REQUIRED Tet SANE NG § 
knowledge of Engines, Erection 
“ iteel amt ated Buildings. 3 
rience of electrical plant. Must be wel! 
accustomed to interviewing. Attrnctive aan and 
suitable candidate.—Address in firs instance 
letter, giving details of age, experi quali 7 
tions, and salary desired, 1628, The } neha one 


1628 4 
as 





NGINEER REQUIRED to Maintain 
Improvements to Plant for a group of works, 
thorough practical and_ theoretical! knowledge ‘ 
Power and Mechanical Plant essential! ction. ot 
ing, and maintenance; must have initi 
to report and estimate cost of improve: 
capable draughtsman. 

Plant installed comprises :-—5 Lancashire 
3 large steam engines, 3 sets suction vas 
ways, 4 locomotives, 6 steam travellin, 
breakers, brick presses, mechanical ha 
pressors and drills, dynamos, &c. 

Address, with particulars as to age, 
and salary, 1626, The Engineer Office. 


and Carry Out 


ents and hee 


bollers, 
plants, taj}. 
cranes, stone. 

vulage, com. 


“ualifications, 
626 4 





NGINE TESTER REQUIRED for Hig 
— Works, London district ; a), 
be a cal man with Drawing-otlic: 
mations Training, and held similar position with lead. 
ing motor firms; ¢ prospects of advancement to 
selected man of proved ability.—Address, giving tull 
particulars, 1717, The Engineer Office 1717 a 


a 


ARGE ENGISEREING FIRM in London RE. 
rata raed THREE ENGINEER-SALESMEN {or 
foltowing ,| ines > 
) GEAR-CUTTING MACHINERY. To introduce 
ot aon on Bagiish market ; unique opportunity 
ror first-class exper! man, with intimate know. 
of leading vear-cutting machines 
) REFRIGERATING MACHINERY. Gentleman, 
with established connections among users of refrigerat: 
ing plant in Great Britain and fawiliar with ma. 
chinery of leading British and American makers, 
(ce) UNIFLOW STEAM ENGINES. To work out 
tenders -— negotiate orders. Must be well posted on 
steam turbines 
Applicants must be men of good address and expe- 
— in the line Aalto Good remuneration and 
te such ; no othors should apply. 
“2 dress, 1586, The Engineer Ofiee. 


ch-class Auto. 
licant Thust 
and Mathe. 





1586 a 





ONDON REPRESENTATIVE, 

knowledge, to travel London. 

and previous experience.—Address, 1668, 
neer Office. 


with Mechanical 

State age, wages, 

The Engi- 
1668 A 





UBRICATING OILS AND GREASES.—An Oppor- 
tunity occurs for active MAN able to JN. 
FLUENCE BUYERS of LUBRIC errs to ADD con- 
siderably to his INCOME on profit-sharing basis with 
first-class company of Refiners, Blond and Manu- 
facturers of Lubricating Oils and Greases. Every 
assistance given.—Write in confidence your possi 
bilities, Box 667, Sell’s Offices, Fleet-street, B.C. 
at 588 A 





— (Tividale), Ltd., Hecla Works, Tipton, 

S., are prepa: to APPOINT a REPRE- 

SENTATIVE for the Yorkshire Coalfields, for Colliery 

Screening Plants, Mine Headgears, Stee! Structures, &c. 

Payment mainly by commission. Applications from 
influential gentlemen will be treated in eae 
1718 a 





EINFORCED CONCRETE DESIGNER and ESTI- 
MATOR for Singapore, about 30 years of age, 
capable of taking charge of office and preparing 
tenders; 5 years’ agreement, free passages out and 
ealary £50 a month, rising by instalments to 

rospecta for future work.—Apply, M. 
t. C.E., Grand —_ West 
1927 A 


oo? : 
“good p 
MAWSON. sta 





EQUIRED, WORKS MANAGER, About 36 Years 
of age, familiar with general organisation and 
modern methods of mass production and capable of 
taking over entire responsibility in regard to esti- 
mating for Sheet Metal Work, principally press, tool 
work and the Design and Production of Press Tools 
required, also dealing with all correspondence in 
connection with his department. Only those with 
first-class experience and holding credentials from 
good firms need apply. Sound gronpects and a good 
remuneration to the right man.—Reply by_ letter, 
1694, The Engineer Office. 1694 4 


ee ENGINEER REQD. for Eadie; 
“game work essential; age aly 
single a pret’ —Apply, LAURIE and CO , Empl 
Specialists, 28, Basinghall-st., E.C. No pre 
fee, 








E .BRUSH ELECTRICAL ENGIN} ER- 
Pe txe he fae iA. -< Loughborous. REQUIRE 
E 


serv of ER to act as 
SUPERINTENDENT of SHOPS mm: anufactur- 
ing Steam Turbines and Electrical Plant, 
experienced in latest practice of large machio- 
ing to fine limits and erecting shop vos 
Good record of maximum production essentla 
State age, qualifications, previous expe 
and salary. 1473 A 





t aaa and 
MANAGER for Small Construc enn 


r 
Oy lindrical Steel Works employing yr 
Capable experienced man_to supervise drawing- ” 
and organise for increased output, will be aoe 
salary and bonus on results. —Address, with full P 


ticulars in confidence, 1563, The Engineer nd. 





RKS MANAGER REQUIRED. for Engineer'tt 
establishment in London, about so ae 
manufacturing general electric and hydraul Pi cok 
chinery; must be good disciplinarian ong statins 
rienced in quantitative production,—A\: ae Ortiee. 
age, expetones, and salary 1637, The En 1037 A. 
a i 





W ; }RING 
Competent ENG sINE ER iS 

MDRAUGHTTSMAN, Med t0 eho ing 

Chemical Factories and me 

Gaits, with competent as phan 3k RY Fre Ba ; 


by 
CUMBE REAND. GOAL POWE wen ra CHEMICA ALS, 
Limited, 5 and 6, Great Winchester-strects Sy y."y 


For continuation of f Situations 
Open Advts. see pas’ iii 
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Characteristics of a Marine Pro- 


peller in a Non-uniform Stream. 
By Professor T, B. ABELL, M.Eng. 


OnE of the problems relating to the propulsion 
of ships which is becoming increavingly important 
is the analysis of the 1ecords taken at steam trials. 
Such records need to be taken with proper care, so 
that the results shall be, within small limits, fairly 
reliable. It is to progressive trials that we must look 
specially for @ further extension of our general know- 
ledge of ship propulsion, for the experiment tank 
provides us only with some—most important ones, 
it is true—of the numerous data which a designer 
would like and really needs to 4 

A turbine-driven propeller, with its uniform rota- 
tional speed, should provide us with a very reliable 
measuring instrument. More use might be made of 
it if we had some idea of its characteristics when 
working in the wake of a ship. The velocity of the 
water following the ship is very far from uniformly 
distributed throughout the propeller disc, and in 
what follows an attempt is made to ascertain in a 
general way the characteristics of a propeller working 
in hypothetic non-uniform streams. 

Froude’s element theory of the screw propeller 
has been applied in the investigation. It is a good 
working theory, and has proved of great use in the 
design of aerial propellers. Instead, however, of using 
the norma] and tangential forces acting on an element 
of the propeller blades, use has been made of forces 
L, at right angles to, and F, in the line of, the relative 
motion of the element and the water. Particulars 
of such forees for typical blade sections, the results 
of Froude’s and other experimenters’ work, are given 
in the reports of the Advisory Committee on Aero- 
nautics. 

A propeller of constant helical pitch and prescribed 
blade outline, blade section and diameter, is supposed 


% 
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Boundery with Speed 





t “THe Cromcen” ~ 


FIGS. 1 AND 2 


to work in a non-uniform parallel stream on which 
the flow is plane laminar, the velocity of a particle 
in any lamina being specificd as a function of its 
dstence from a datum plane. Curves of maximum 
thrust and corresponding efficiency have been calcu- 
lated for a single blade moving with constant axial 
specd of edvance end varying speeds of rotation. 
It is cssumcd that the velocity of a particle in space 
on reaching the propeller disc is the same as that at 
an infinite distance, and that there is no acceleration 
of the particles forward of the propeller. 


D,d,are diameters of the propeller and its boss 
respectively. 

P is the face or helical pitch. 

p, 6, represent the radius and helical width of an 
element of the blade. 
Kk, Vy, represent the speed of revolution, and axial 
advance relative to a fixed datum. 

v, the speed of advance of a stream relative 
to the datum plane from which it is 
distant y; v, = f(y). 

Gand 9 are the pitch and slip angles of an 
element. 


Fig. 1 is a velocity diagram for an element of the 
blade at radius p. 1t shows also the force diagram for 
the element. 

Land F, the forces normal to and in the line of relative 
motion are in “ constant ’’ form force 
+ area X speed’. 


Fig. 2 shows diagramatically the constitution of a 
hypothetical stream in which »,=/f(y) and also 
the particular case for which numerical results have 
been worked out where v, is zero below the line of 





advance of the propeller but above it varies as the 


radius p. v, = meer = oo i 
g 


Consider a blade when standing at right angles to 
the laminar streams. The axial component of the 
resultant force on any cylindrical annulus of the blade 


== area x speed? {L cos (@—@) - F sin (6-9) } 
= b.dp. {2rpRsec(9—9)}* {Leos (8-9) - Fain 
(9-9)} 
For the whole blade the total axial thrust T 
D 
4 ¥ 2 
= 477 R? | bs {L ~—F tan (@- P)} sec (0—@) p? dp. 
6 
2 
This can readily be integrated by Simpson's rules 
for given speed of revolution R. From the velocity 
diagram 


P 
tan? = $s5 
yy, -9% 
tan (0-9) = + 1m; 
n (9-9) si. Mm; 
a 
tan’ 9 = tan m 


1+ mtan 6° 
L and F are determined by experiment for various 
slip angles 9. 

In the numerical example worked out P = D; 
b D 

= constant = 4 
mental of constant height = .0883 5b. 

The pitch for zero thrust for varying conditions 
has been determined by calculating T of a single 
blade and plotting to base of R. The results are, of 
course, appropriate to a hypothetic wake, which, 
in the simple case taken is not a rational one. But 


; the section of the blade is seg- 
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there is no difficulty in calculating with some degree 
of accuracy the thrust of a blade working in any 
known wake stream. The results are as follows :— 


Nominal face or helical pitch .. = P 
Pitch of blade— 
In a uniform stream &- Tot6 P 
When vertical in the assumed 
non-uniform stream = 1:33F 


Assuming the performance of one blade of a pro- 
peller to be entirely unaffected by the presence of the 
remaining blades, it is found that the 


Pitch of a propeller— 


With two blades, vertical .. = 1.24P 
With three blades, upper blade 

vertical ig nS ee pee 
With four bledes, two blades 

vertical Sire onesid 712.302 


The assumption in regard to the complete propellers 
we know to be untrue from the 1esults obtained by 
experiments in undisturbed water, but even so, the 
results are of interest. 

Froude’s element theory of the screw propeller 
can also be readily used to determine the screw 
efficiency. It was used by R. E. Froude to obtain a 
general idea of the variation of efficiency with pitch 
ratio and so to assist him in fairing the curves of 
efficiency derived from the model experiments form- 
ing the basis of his 1908 paper, published in the 
Transactions of the Institution of Naval Architects. 

The rate of work done by the turning moment in ro- 
tating at revolutions R an element of unit area at 
radius p = [Lsin (@ — 9) + Feos(@— 9)] x 2rpR. 

The useful work done by the thrust of the element 

= thrust x (V, — %) 
= [L cos (6 — 9) — F sin (6 —@)] (Vy — %). 

For the whole of the blade taking account of the 

area of the element and its speed L and F must be 





multiplied by b 6 p and by [2 + p R sec (6 — ¢)]*, and the 
efficiency 


D 
| bip.[2rp Rsec (6 - o)}* [Leos (8 — ¢) - 
d F sin (9 — 9)](V, — %) 
2 
me D 


2 


[ b6p[2 ep Rsec (6 — 9)]*[Lsin (0 — 9) + 


Jd F cos (@ — 9)]2rpR 
2 
and since V, - v4, = 22pR tan (0 - 9) 
D 


9 
[i sec (9 — :) tan (6 — 9) (L — F tan (6 — ¢:)]p? 5p 


b sec (6 — —) [L tan (6 - g) + F] p? 6 p 


9 

For small slip ratios, when the slip angle ¢ is small, 
it is perhaps sufficiently accurate to take L to vary as 
9 and F to be constant, provided it is desired to make 
an estimate of efficiency. If, however, the pitch for 
zero thrust is required, the actual values of F deter- 
mined by experiment should be used. 

Curves of efficiency and of thrust for a single blade 
working in the assumed non-uniform stream and in 
open water, and for a two-bladed propeller, one of 
whose blades is in the wake and one in open water, are 
shown in*?Fig. 3. In the particular conditions 
assumed the effect upon efficiency of working in the 
non-uniform stream is not of great importance. 

It is of interest to compare the values of the slip 
angle at varying radii and for a given speed of revolu- 
tion in the two streams. 


Values of o (Slip Angle). 


Radius of element Non-uniform stream Open water 
Ra dius of propeller (at 110 revs.). (at 110 revs.). 

Deg. Deg. 

Bn. bi alO Gea Dae | 8s a he Ue eee 

. Pas ah, ce << . 2.49 

, PP ee eae -. 2.19 

. ee ees Be -. 1.83 

oe ee ou ieee a» . 1.47 


The real slip ratios determined from the revolutions 
for zero thrust corresponding to 110 revolutions are 
.32 for the blade in the non-uniform stream and .21 
for that in open water. 

The calculated efficiencies for different real slip 
ratios are given in the following table :— 


Slip ratio «aOR ass FOF ts. ZY 30 -35 
Blade in open 

water OO eee 3 ee 
Blade in the non- 

uniform stream .39 .. .58 «tae Sa ee .691 








The Machine Tool Exhibition. 
No. IV.* 
Tue Brown Dovusite HeEwicaL GEAR GENERATOR. 


WE have already described some of the machines 
exhibited on the stand of David Brown and Sons, 
Limited, of Huddersfield. The most interesting 


‘machine on the stand—one of the most interesting 


machines in the whole Exhibition—-has not yet, how- 
ever, been mentioned.’ This machine, the firm’s 
double helical gear generator, is illustrated in Figs. 50 
and 51 on page 302, and was completed just in time 
for the opening of the show. 

It is unnecessary here to discuss the merits of 
helical gearing or the advantages of double helical 
gearing over the single pattern. It may be said, how- 
ever, that in the formation of double helical or 
‘“ herring-bone ” gearing it has hitherto usually been 
essential to leave a central gap between the two por- 
tions of each tooth in order to avoid difficulties at 
the re-entrant angle produced by the necessity for 
giving clearance to the cutter teeth at the end of the 
stroke or traverse. In the Brown generator no such 
gap is required; the two portions of each tooth are 
perfectly continuous and the re-entrant angle is 
formed, so far as we can judge, without sign of over- 
cutting. As a result actual driving contact takes 
place across the entire face width of the gearing. 

The Brown helical gear generator follows the prin- 
ciple adopted in other machines of a similar order— 
such as the Sunderland gear planer—in using cutters 
shaped in the form of a rack. The principle as applied 
to the generation of a straight spur wheel is illus- 
trated in Fig. 41. As is well known, the theoretically 
correct profile for the sides of the teeth of a rack which 
has to gear with a wheel having involute teeth is a 
straight line. The formation of the rack cutter is 
therefore a simple manufacturing proposition. If 
during the hardening process the cutter should be 
distorted the required correction can readily be made 
by grinding the rack teeth. This fact, combined with 





* No. III. appeared September 17th, 1920. 
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the ease with which the cutter may be re-sharpened, 
makes the rack cutter superior to a rotary cutter. In 
addition, one rack cutter is sufficient to cut a given 
pitch on any size of wheel, whereas a given rotary 
cutter, strictly speaking, is applicable only to one 
particular size of wheel. gate Qe ughhts & 

If the teeth of the wheel shown in Fig. 41 were 
already formed, movement -of the rack cutter from 
right to left would cause the wheel to rotate at a 
certain speed. If the wheel blank is rotated by power 
at this speed, and if the rack while being moved from 
right to left is also made to reciprocate at right angles 
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FIG. 41—-ACTION OF A RACK CUTTER 


to the plane of the paper, true involute teeth will be 
cut in the blank. Under working conditions the 
cutter would be fed towards the centre of the blank 
when set in the position of approximately the third 
view before the rotation of the work and the associated 
co-planar movement of the rack were started. As 
the rack is of limited length it is necessary at regular 
intervals to stop the rotation of the work, withdraw 
the cutter in the direction away from the blank centre, 


it will be seen, of a somewhat numerous though not 
very complicated nature. In the first place, the arbor 
on which the work is supported has to be rotated at a 
speed which has to be variable to suit the size and 
pitch of the wheel to be cut. The arbor is driven from 
the shaft A, Fig. 51, through change gearing, a worm, 
and a large worm wheel B. The hand wheels C 
operate the collet chuck within which one end of the 
arbor is held. The other end of the arbor is supported 
in a self-centering roller steady. The actual rotation 
of the work is very slow and takes place in the direc- 
tion of the arrow in Fig. 50. Secondly, there must be 
provided a corresponding slow upward movement of 


the cutters to represent the motion of a rack engaging | 
may say, however, that the machine is driven by 


with a wheel. The cutter saddle to this end is moved 
by a leading screw inside the cutter head. After the 
cutter slide has risen a distance equal to one or two 
pitches it has to be allowed to fall again to its original 
position in order that the use of cutters of excessive 
length may be avoided. As the saddle rises the link 
D, Fig. 50, attached to a small crank operates a trip 
within the cutter head, and as a result the direction 
of rotation of the leading screw is reversed. The down- 
ward stroke of the saddle is effected at high speed, 
and is stopped after a descent determined by the 
change gearing E, which gearing is chosen to suit the 
particular pitch being cut. While the cutters are 
descending the rotation of the work is stopped by the 
agency of the trip gearing already referred to. 
Thirdly, the cutters have to be reciprocated, one 
moving inwards while the other is moving outwards. 
The angle between the right and left-hand portions 
of the teeth to be cut on the blank is determined by 
the angle between the two slides on the cutter saddle. 
The teeth on the rack cutters are formed at a corre- 
sponding angle relatively to the leading edges of the 
cutters. The reciprocation of the cutter slides is 
achieved by means of cranks inside the head. The 
cutters are mounted on clappers attached to the 
slides, so that each may be advanced towards the 
blank on the inward and upward cutting stroke and 
withdrawn clear of the work during the downward 
and outward return stroke. The necessary move- 
ment of the clappers is obtained from the crank 


—<$—— 
meter dial is then set to read zero and with the @ 
slides reciprocating, but with the work sta 
the cutter head is fed forward a pre-determi; 
tance, not necessarily the full depth of the finishe 
teeth. The blank is then set rotating by means of a 
lifting worm engaging with the worm wheel B, and . 
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allowed to make one complete revolution. Aj th 
end of the first turn the blank is stopped while th, 
© 


| cutters are fed farther into the work, whereupon th 
6 


blank is allowed to make a second turn. The proce 

. . ‘SS 

is then repeated until the teeth have been cut to t} 
ie 


| full depth. 


The actual arrangement of the mechanisi;, inside 
the cutter head cannot here be gone into fully. We 
single belt pulley within which is incorporated rs 
expanding friction clutch. Thence the drive passes 
through a four-speed change gear-box G and is 
led by way of a pair of bevels to a hollow shaft passing 
upwards into the cutter head. Here the drive is 
taken through differential gearing and is then di, ided 
one branch going to the indexing gearing ai the 
leading screw and the other to a feed gear-boy 
whence it passes down the inside of the hollow haft 
above referred to, and so through bevels to the shaft 
A driving the work arbor. 

The machine is capable of generating double |ilica] 
gear wheels extending up to 36in. in diameter and 6in, 
wide on the face and having teeth up to lin. in cireula 
pitch, 


then 
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A Bateman high-speed planing machine fitt: 
a new and simple electric driving equipn 
exhibited by Ward, Haggas and Smith, of Keighley, 
From Fig. 42 it will be perceived that a driving moto 
with a pulley at each end of the shaft is fixed on the 
top of the machine. Each motor pulley drives fast 
and loose pulleys at opposite sides of the table by 
means of vertical belts. When the cut pleted 
striking gear transfers the belt from the fast pulley 
near the switch pillar on the right to an adjacent loose 
pulley, whilst the belt on the opposite side th 
machine is shifted on to the fast pulley coupled to 
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FIG, 42—BATEMAN ELECTRICALLY DRIVEN PLANING MACHINE—WARD, HAGGAS AND SMITH 


and move the cutter back to the right through a cer- 
tain number of pitches. 

It is obvious that the cutter and blank speeds, 
being correctly set, reciprocation of the cutter in the 
direction at right angles to the plane of the paper will 
generate teeth lying parallel with the axis of rotation 
of the blank. If, however, the cutter reciprocates in 
a direction inclined to the normal the teeth formed will 
be of the single helical type. In the Brown double 


helical generator two cutters reciprocating in slides | 


equally and oppositely inclined are used. One cutter 
reciprocates across half the face of the blank and then 
withdraws away from the work and moves down with 
its slide towards the starting position again. While 
the first eutter is so returning the second cutter is 
working over the other half of the work face, to be 
withdrawn and returned when the mid line of the work 
has been reached. 

The movements to be provided on the machine are, 


mechanism which reciprocates the slides. Attention 
should be called to the fact that the cutter is not 
withdrawn from the blank precisely at the end of the 
cutting stroke, but at a brief interval afterwards, 
when the cutter has just begun its return stroke. It 
is also of importance to notice that matters are so 
arranged that the periodical downward indexing 
movement of the cutter saddle is made when both 


' cutters are clear of the blank and cannot occur when 


either is in such a position that its downward move- 
ment would foul the teeth already cut on the blank, 
In the fourth place, means have to be provided for 


| feeding the whole cutter head towards the blank in 


order that the depth to which the racks shall cut 
may be controlled. This movement is effected from 
the hand wheel F. The shaft of this hand wheel is 
provided with a micrometer dial. 


the cutters are just touching the work. The micro- 


In practical use | 
the cutter head is first fed towards the blank until | 


reversing gear under the table. Owing to the high 
gear ratio of the latter belt drive the table makes its 
return stroke at a rapid rate. When the return stroke 
is completed the striking gear shifts the belt driven 
by the large motor pulley on to the correspondins 
loose pulley and the other belt, driven by the small 
motor pulley, on to the fast pulley near the switch 
pillar, when the cutting stroke is made at the particular 
speed for which the motor field regulating resistance 
has been set. The loose pulleys are much wider and 
heavier than the fixed pulleys, and as they run loose 
on the shafts when the belts are transferred on to them 
they impart kinetic energy to the driving system at 
the times of reversal. When either of the belts 1s 
shifted on to a fast pulley the adjacent loose pulley 


|is also made fast by means of an automatic friction 


clutch, so that the two pulleys are both driven 
by the belt and the heavy pulley g ves up its kinetic 
energy. When, however, either of the belts is shifted 
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on to one of the heavy pulleys the automatic clutch 


immediately uncouples the pulleys and allows the | 
heavy pulley to run free. Thus it will be seen that the | 


reversal of the table is facilitated by the heavy pulleys 
acting as fly-wheels and by the wide running surface 
prov ided for the belt by the two pulleys in contact. 
The motor is a variable speed machine, and by 
inserting resistance in the field circuit by means of a 
hand regulator cutting speeds ranging from 25ft. to 
goft. per minute can be obtained. The corresponding 
motor speeds are 300 and 700 revolutions per minute. 
Naturally, the latter speed is much too high when the 
tool is not cutting, for, as already explained, during 
the return stroke the table is driven by the large 
motor pulley and the belt drive ratio is high. To 
avoid the table returning at an excessive speed it is 
arranged that as soon as the cutting stroke is finished 
a switch actuated by the striking gear automatically 
short circuits the field resistance and the motor speed 
immediately drops to 300 revolutions per minute. 
It is clear, therefore, that although the cutting speed 
may be set for any desired value within the limits 
rit ntioned, the table always makes its return stroke 
at the same speed. The return speed is determined 
once and for all by the lowest speed of the motor and 
the ratio of the belt drive between the large motor 
pulley and the corresponding fast and loose pulleys, 
whilst the cutting speed is determined by the speed 
for which the field regulator is set and the ratio 


| greatest height from the table to the cross arm is 
17in. and the table measures 46in. by 18in. Hand and 
automatic feeds in both directions are provided for 
the tool and a hand gear for raising the cross arm, 
which is balanced by a weight hanging inside the 
column. The table, it will be seen, slides in V grooves 
and is held to the bed by gibs fastened underneath. 
It can be run at six different speeds ranging from 
8 up to 70 strokes per minute, while the feeds can be 
varied from nothing up to Zin. per stroke. All the 
gearing, except the bull wheel, is of steel, machine cut. 


Keyway Currinc MACHINE. 


A vertical turning mill, a horizontal boring machine, 
and a keyseater are being exhibited on the stand of 
George Richards and Co., Broadheath, near Man- 
chester. The first two machines have already been 
described in THE ENGINEER, and it is thus not neces- 
sary to deal with them at any great length here, but 
we reproduce a photograph of the slot drilling and 
keyway cutting machine in Fig. 44. The machine is 
of the type in which the cutter is driven at a high 
rotary speed and takes several cuts to get to the bottom 
of the keyway. This system is, of course, preferable 
to taking the whole depth at one cut, when making 
narrow keyways, as it does not put such severe side 
stresses on the cutter. The rate at which the material 
is removed by the cutter may be judged from the 


30in. square, and of the plain table 43in. by 30in. 
The table has an automatic longitudinal traverse of 
42in. and an automatic cross traverse of 32in. The 


j centre of the spindle can be adjusted from 4in. to 


23in. above the top table and from 8in. to 27in. above 
the plain table. The bed is 7ft. long from the face of 
the upright and 20in. wide. The maximum distance 
between the boring bar socket on the facing head and 
the boring stay is 5ft. 5in. The machine has thirty- 
two speeds ranging from 3.8 to 200 revolutions per 
minute and eight reversible feeds to the table longi- 
tudinally and transversely, also to the spindle frame 
vertically, while rapid power traverses are also pro- 
vided to all these motions. 


WICKSTEED SINGLE Purpose LATHE. 


On the stand of Charles Wicksteed and Co., Limited, 
of Kettering, sawing machines of various designs pre- 
dominate. The single purpose lathe shown in Fig. 52. 
page 302, should not, however, be overlooked. Mr. 
Wicksteed maintains that the installation of universal 
lathes—that is, sliding, surfacing, and screw-cutting 
machines—to the virtual exclusion of simpler machines, 
is a wasteful practice in large shops, and that simple 
non-screw-cutting machines of the type illustrated are 
sufficient for about half the work done in the average 
turning shop. Not only are first cost and upkeep 
charges economised by dispensing with as many 











FIG. 43—OPEN-SIDED PLANER--WARD, HAGGAS AND SMITH 


between the small motor pulley and the fast and loose 
pulleys to be seen near the switch pillar on the right. 
Thus, although the motor speed is lowest when the 
tool is not cutting, the table returns at a considerably 
higher speed than when it is making the cutting stroke. 
The movement of the belts, when transferred from 
the fast to the loose pulleys, or vice versd, is very slight. 
and owing to the coupling and uncoupling of the fast 
and heavy loose pulleys the load is taken up with 
ease. There is no noise or jolt and the belts are not 
subjected to undue wear. At the front and back ends 
of the table there are patented spring buffers which 
bring the table to rest without the least shock, and 
immediately after the table has been reversed the 
expansion of the springs assists the table to re-start. 

The table is provided with the usual T slots and 
with a series of stop peg holes, which facilitate the 
setting up of the work. All the gear wheels are made 
of steel, the first set running in an oil bath. The cross 
rail carries two tool-boxes of heavy design and has 
an arched back which makes the rail very rigid. A 
heavy side tool-box is also fitted on the machine 
housing. The feed motion is of an improved friction 
type, which can be readily started, stopped, and 
reversed whilst the machine is at work. 


OPEN-SIDED PLANING MACHINE. 


Another planer on the stand of Messrs. Ward, 
Haggas and Smith is the open-sided machine shown 
in Fig. 43. This machine is operated by a crank motion 
giving varying lengths of stroke and a quick return. 
The maximum stroke is 24in., while the tool has feeds 
of 22in. across the table and 6in. vertically. The 




















fact that a keyway 4in. long by ljin. wide by fin. 
deep in a flat plate can be finished in fifteen minutes. 
The head which earries the cutter spindle is traversed 
along its slide by means of a screw which is driven by 
bevel gearing and a pair of speed cones having three 
steps. Stops are arranged to throw out the traversing 
gear at the ends of the cut, and there is an automatic 
stop for regulating the depth of the cut. The machine 
will cut keyways or cotter holes up to 1jin. wide and 
30in. long and has a self-acting vertical traverse of 
4iin. The table is 30in. long and 12in. wide, has 
vertical adjustment of 14in., also cross movement of 
6in., enabling the machine to be used for any kind of 
cotter cutting. There are eight speeds given to the 
spindle. 

The 4ft. vertical boring and turning mill has two 
swivel heads on the cross slide and a six-speed gear- 
box driven by 13 horse-power motor. The machine 
admits 35in. under the cross slide and 29in. under the 


tool holders, and the tool bars have 20in. down feed. | 


Twelve rates of feed are provided; these are inde- 
pendent and have a range from !/,,in. to fin. and can 
be readily changed or reversed. The heads have 
rapid power traverses vertically and horizontally, 
and the weight of the bars is balanced by the maker’s 
patented spring balance arrangement. At each end of 
the cross slide a friction slipping device is fitted to 
prevent breakage to feed gears in case the heads 
accidentally collide. The table is 44in. diameter and 
is fitted with four loose adjustable jaws for securing 
the work. 

The horizontal boring machine is of the Pearn- 
Richards type and will face and edge flanges up to 
24in. diameter. The dimensions of the top table are 


FIG. 44—-KEYWAY CUTTING MACHINE—G. RICHARDS AND CO. 


universal lathes as possible, but advantage can be 
taken of the fact that the simpler the purpose for 
which a machine is intended the stronger and more 
trustworthy may its construction be made. Mr. 
Wicksteed, in designing the lathe illustrated, has con- 
centrated attention upon, among other things, the 
provision of ample bearing surfaces, the complete 
protection of all sliding surfaces, improved lubrica- 
tion, the abolition of all spanners, and the provision 
of unusually long surfaces for the saddle in order that 
wear may virtually be eliminated. The lathe is 
capable of turning a bar up to 3in. in diameter and 
2ft. 3din. long. 


CaAPSTAN AND TURRET LATHES. 


On the stand of H. W. Ward and Co., Limited, 
Lionel-street, Birmingham, a variety of lathes of the 
capstan and turret type are exhibited. The example 
shown in Fig. 53, page 302, is a new design of 7}in. all- 
geared capstan lathe. The capstan lathes previously 
manufactured by this firm were of a semi-universal 
design, but from time to time requirements have 
arisen demanding additional motions and facilities 
to make maximum production possible. It is believed 
that this model fulfils all these requirements. The 
headstock has eight spindle speeds with a reversing 
motion to all the speeds and is of the firm’s well- 
known patented form. The spindle has a 2}in. bore 
and the nose is threaded to enable an automatic or 
ordinary jaw chuck to be fitted at will. The saddle, 
in addition to the usual hand motions, has automatic 
sliding, surfacing, and screw-cutting motions with 
stops to regulate all the movements. The screw- 
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cutting motion is derived from a leading screw and 
nut driven from the end of the spindle through a | 
quick-change gear-box. This gearing is_ totally | 
enclosed in the bed casting and has the advantage of 
peing doubly supported. A new form of quick 
withdrawing motion is included in the saddle, whereby | 
the nut is withdrawn from the leading screw at the | 
same time as the cutting tool is withdrawn from the 
work. This quick withdrawing motion is applicable 
to either internal or external threading. The sliding, 
surfacing, and screw-cutting motions are all inter- 
locked so that it is impossible to get any two of them 
into action simultaneously. The capstan rest is of 
the usual form, It has ten automatic feeds, which 
are entirely independent of those of the chasing saddle. | 
These feeds are controlled by levers on the gear-box 
and capstan slide apron, Automatic trips for the 
feeds and indicators are fitted. 

Among the turret lathes exhibited by Messrs. Ward 
the example illustrated in Fig. 45, a 13in. centre 
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Mounted on the sleeve A are the driving clutch D 
and the main gear wheel E, the former sliding on 
keys let into the sleeve and the latter working with a 
phosphor-bronze bush running on the sleeve. The 
main gear whee! is provided with dog clutches which 
engage with corresponding dogs on the driving clutch 
D, The gear wheel E is driven by the gear pinion F 


| on the intermediate shaft, of which the gear wheels 
|G and H form an integral part. 


The main driving 
shaft carries the sliding gears J and K_ operated 
through a change gear lever on the outside of the body 
and giving cutting speeds of 3ft. and 6ft. per minute 
respectively. The main driving pulley is carried at 
the rear end of the shaft, the pull of the belt being 
taken by a ball bearing. From the opposite end of the 
driving shaft there is driven a small “ suds” pump 
supplying cutting lubricant from the tank in the main 
body to the broach. The driving clutch D is operated 
by cam action through rollers. The rear end of the 
clutch carries the reverse driving pulley, which is 

















FiG. 45—13-INCH COMBINATION TURRET LATHE—H. W. WARD 


combination turret lathe, represents the heaviest 
design manufactured by the firm. This machine is 
intended for operating upon heavy castings and 
forgings and for bar work. The headstock has sixteen 
changes of speed in the forward direction and eight | 
in the reverse. The spindle has a bore of 6}in. | 
diameter. The saddle has sliding, surfacing, and 
screw-cutting motions with an interlocking device, 
dead stops, and a quick withdrawing motion for | 
screw-cutting. It is fitted with a supplementary rest | 
for turning large diameters and has a swing-over drill 
steady. The turret saddle is provided with inde- 
pendent feeds derived from a separate feed shaft, 
and has six automatic stops and an indicator. A 
quick power traverse and automatic power rotation 
are provided for the turret. The machine is exhibited 
with a complete equipment for chuck and bar work. 


THe VicKERS BROACHING MACHINE. 


The Vickers patented broaching machine exhibited 
on Messrs. Churchill’s stand represents the outcome 
of the experience gained by Vickers Limited in difficult 
machining operations during the past five years, 
particularly in connection with the mass production 
of gun carriage work. We are informed that the firm 
has used machines of the type exhibited for broaching 
hydraulic cylinders for gun carriages, some of which 
were about 6ft. in length and from 2in. to 4}in. in 
diameter. The finish of the work as regards accuracy, 
smoothness and parallelism is stated in all cases to 
have been perfect from a mechanical point of view. 

A feature of the machine is the manner in which the 
main driving gears and reverse pulleys are arranged. 
They are mounted on a steel sleeve supported on the 
main body of the machine, which sleeve forms a very 
rigid support for the gears and enables the parts to 
be arranged in a compact manner. 

The machine is illustrated in Fig. 54, page 302, and 
in the engraving on the opposite page. Referring to the 
latter engraving, it will be seen that the main body of 
the machine containing the clutch and change-speed 
gears is formed of two castings, having a joint on the 
centre line of the draw screw. The lower casting is 
divided into three chambers, one forming an oil bath 
in which the change-speed gears work, the second, 
kept entirely free from oil, containing the reverse 
gear pulleys, and the third or bottom chamber con- 
taining the sump tor the broach lubricant. The upper 
casting forms a cover to the body and carries on the 
underside the control levers for operating the clutch, 
brake, and the reverse gear. The main steel sleeve A 
runs in phosphor bronze bearings housed in the body 
casting, and contains the draw nut B, which is 93in. 
long. The drive is transmitted from the skeve to the | 
nut by means of keys. Should the draw nut have to | 
be removed for any purpose it is only necessary to | 
take off the end cover C when the draw nut can be 


so arranged that until the driving clutches are dis- 
engaged the reverse pulley is not in a position to 
receive the reverse driving belt; it is therefore 
impossible for the main drive to operate whilst the 
return speed is in gear. 

The fast return speed of 35ft. per minute is operated 


| by a crossed belt from the countershaft overhead, 


from which also the main drive is taken to the machine, 
the direction of rotationfof the reverse pulleys being 
opposite to that of the main drive. It will thus be 
gathered that the driving gear wheels always run in 


This tube also supports the draw screw at the rear 
end and prevents overhang. 

The broaching head N is « steel casting formed in 
two parts. The front portion carries the broach and 
has @ vertical adjustment of 2in. The rear portion 
is attached to the draw svrew and has bushed keyways 
to engage in keys formed on the inside of the trunk P. 
This trunk is of U section strongly webbed, and. is 
supported at the front end by a pedestal carrying a 
tool tray which forms a well for catching the overflow 
of the broach lubricant. 

The maximum stroke obtained from the size of 
machine exhibited is 54in., and the whole weight of the 
machine is approximately 2400lb. The capacity is 
such that keyways up to a width of lin. and square 
holes up to 3}in. can be broached. The motor recom- 
mended for driving purposes is one of 74 horse-power. 
The face-plate of the trunk P is arranged with T slots 
and is designed to permit any jigs or fixtures required 
to be attached to it. The operating lever Q is placed 
at the front of the machine near the face-plate and 
within easy reach of the operator. 

The machine is made in five sizes, of which that 
illustrated is the third. In the two larger sizes four 





| increased to 55ft. per minute. 


cutting speeds are provided and the reverse speed is 
The largest machine 
| is capable of cutting keyways up to 5in. in width and 
| of broaching a 5in. square hole. 


KENDALL AND Gent MILLING MACHINES. 


Several different types of milling machine are 
being exhibited by Kendall and Gent, Limited, of 
| Victoria Works, Gorton, Manchester. Besides the 
three which we illustrate, there are on the stand a 
| plano miller, a second vertical machine, and a couple 
|of bolt screwing machines. The vertical milling 
machine, shown in Fig. 47, is driven by a single belt 
| pulley and obtains the necessary spindle sj eeds by 
|means of sliding gears. The gear-box is an inde- 
| pendent unit and is bolted inside the standard. It 
| has three spindles, each carrying three gear wheels, 
which thus give nine speeds. A set of bevel gears 
connects the gear-box with a vertical shaft that 
terminates in a double set of gearing, which, in turn, 
drives the spindle through an intermediate wheel, 
| with the result that eighteen different speeds are 
obtained. The bottom end of the spindle rotates in 
| @ conical gun-metal bearing carried by the rising and 
falling bracket, which is moved by power obtained 
direct from the spindle. A separate bracket fixed on 
a hinge can be swung round to support the lower end 
of a long arbor if;necessary. The feed gear-box is 
also of the sliding gear type and can be seen at the 
side of the base at the rear. It gives feeds of from 
#in. to 6in. per minute and is so arranged that con- 
flicting speeds cannot be put in mesh simultaneously. 








The driving wheel is mounted on a conical bush to 


the one direction. A brake is fitted to the driving | provide a slipping clutch and thus prevent damage to 




















FIG. 46—KENDALL AND GENT’S PLANO PROFILE MILLING MACHINE 


clutch and acts automatically as the reverse belt is 
being drawn from the fast reverse pulley to the loose 
reverse pulley, the object being to retard the rotation 
of the clutch and bring the machine rapidly to rest. 


| The thrust created by the draw nut during the cutting 


stroke is transmitted through the sleeve A and main 


withdrawn, the operation taking about ten minutes. | gear wheel E to a conical roller thrust bearing L 
The draw screw is supported at the front by the broach | carried in the body casting. The projecting portion 
head and at the rear by a bearing within the cover C. | of the main screw during the cutting stroke is covered 
Clearance is allowed at the top and bottom of the! by a tube M which acts as a guard and also prevents 
thread within the draw nut. | dirt and other foreign matter getting on to the screw. 








the machine. One of the machines exhibited is 
equipped with a circular rotating table and can be 
fitted up with a profiling arrangement, while the other 
has a square table. They are made with spindles 
ranging from 2}in. up to din. in diameter and with 
reaches from the spindle to the vertical guide of from 
lft. up to 3ft. 

The plano milling machine shown in Fig. 48 is of 
the universal type with one vertical and two hori- 
zontal spindles, all of 3in. diameter. The saddles 
which carry the horizontal spindles are mounted on 
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the uprights and counterbalanced, hand and. variable 
self-acting motion being provided by. means of. screw 
gear together, with a quick power traverse. When 
only one horizontal spindle is provided a supporting 
stay for the mandril is mounted on the opposite 
upright. and provided with vertical and horizontal 
adjustments. The mechanism for raising and. lower- 
ing it is connected with the horizontal spindle saddle 
so that both stay and saddle move simultaneously. 
The feed motions are independent of the spindle speeds 
and have an adequate range; they are reversible and 
rapid traverse is also provided. This latter is obtained 
instantaneously in either direction by a single lever 
without, disturbing the ordinary feed. The vertical 
spindle jis, provided with gears giving four rates of feed 
for drilling purposes. The machine shown in Fig. 46 
is a plano profile milling machine with an elevating 
cross slide designed for milling articles of irregular 
shape in quantity from a former. All the operating 








levers. are conveniently placed. The vertical slide, 
which carries a 2in. diameter spindle and is provided 
with a bracket for carrying a former pin, is mounted 
on a saddle which is adjustable along the cross slide 


The American S.S. Courageous and 
Invincible. 


Two years ago a number of ships of a somewhat special- 
ised type were taken in hand at the Alameda Works, near 
San Francisco, California, by the Bethlehem Shipbuilding 
Corporation, Limited: The design was such as to facilitate 
decidedly rapid construction, and the steamers have since 
established enviable records for themselves because of 
their general efficiency and economy of operation. They 
were ordered originally by the Cunard Steamship Company, 
but when the United States entered the World War the 
vessels were requisitioned and completed under the diree- 
tion of the Emergency Fleet Corporation. 

Two of this class are the s.s. Courageous and the §.s. 
Invincible, and the following chronological data reveal 
how quickly the vessels were built! :— 


S.S. Invincible: 
Keel laid... » Geryieds os July 4th, 1918 
Launched after twenty-four work- 
ing days Sint es 
Trial trip. . 
Delivered 


August 4th, 1918 
October llth, 1918 
October téth, 1918 


The electric lighting and power plant consists of tw 
125-volt_ direet-current, turbine-driven marine generating 
sets, each of 10 kilowatts capacity, with the usual SW itohe 

board complete with ammeters, voltmeters, and Necessary 
| Switches. The arrangement is such that either one or two 
; generators ean be run on load. ‘The wiring is installed 
under the two-wire system and is led through galvanised 
enamelled steel conduits in all directions. 

The propelling machinery consists of one Curtis General 
Electric turbine of the marine type with reduction gear 
having a capacity of 3000 shaft horse-power. The turhing 
is constructed to operate with 200 Ib. of steam pressure 
and 40 deg. superheat at the throttle, with a vacuum of 
28in. It is equipped with a special mancuvring valve 
admitting steam to either the ahead or the astern rotors 
Suitable hand turning gear is provided on the forward 
end of the main rotor shaft. ‘The low-speed gear shaft is 
13}in, in diameter at the gear hub and I3in. in diameter 
in the bearing. The tail shaft is lin. in diameter, reduced 
to 14in. at the couplings, and is fitted with a cast gun. 
metal sleeve for the full length of the stern tube. | 'The line 
shafting is in six sections of 14in. in diameter. The pro- 
peller is right handed with adjustable blades. ‘The dia. 
meter is 17ft., the pitch 13ft. 6in., and the blades are adjust, 
able 12in. either side. There are four blades made of 
bronze. The hub is of east iron. 



































FIGS. 47 AND 48—VERTiCAL MILLING AND PLANO MILLING MACHINES—-KENDALL AND “GENT 


by means of a rack and gearing operated by a hand | 
wheel. ; 
The small line drawing, Fig. 49, illustrates the form 
of milling cutter which Messrs. Kendall and Gent | 
have evolved for using high-speed steel. The body of 
this cutter is a steel forging in which plain helical | 
grooves are milled. High-speed steel blades, which 
are bent in a special machine, are made to fit exactly | 
the groove formed in the body and are fixed in place 
by sweating or soldering. This method of fixing 
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FIG. 49—-KENDALL AND GENT’S MILLING CUTTER 


enables the body of the cutter to assist in conducting | 
the heat from the edge of the blades and at the same 
time permits a new blade or complete set of blades to 
be inserted with ease. It also obviates any risk of dis- 
torting the body by wedges as in the wedge type 
cutter. 








THE centenary of the discovery of electro-magnetism | 


S.S. Courazeors. 


July 4th, 1918 


Keel laid 

Launched September 22nd, 1918 
Trial trip. . November 27th, 1918 | 
Delivered November 27th, 1918 


While the boats were speedily put together they were 
carefully inspected at every stage and met the require- 
ments of Lloyd’s Register for a 100 Al classification. 

. The general dimensions of the ships are as follows : 


Léngth between perpendiculars 440ft. 
Breadth moulded .. .. .. .. 56ft. — 
Depth moulded to upperdeck .. .. 25ft. Gin. 


Depth moulded to shelter deck -- 38%. 
Height of tween decks top of beam 
to top of beam at side and amid- 
— se 


ships «eRe ‘ 

Deadweight tonnage “a 12,000 (ton, 2240 Ib.) 

Maximum mean draught . . ere: ee 

Block coefficient, about .. .. .. .797 

The vessels are of a so-called single-deck shelter-deck 
type built on the Isherwood system of longitudinal framing, 
with straight stem and elliptical stern. They have a com- 
plete flush steel shelter deck without tonnage openings, 
and they also have a complete steel upper deck extending 

n bow to stern. The living accommodations are 

situated in three steel houses placed above the shelter deck. 
Each boat has five overall hatches, in addition to the hatch 


to the deep tank. Besides the five cargo holds there is a | 
deep tank abaft the engine-room, which is suitable for | 


either cargo or water ballast. 

The double bottoms are constructed on the cellular 
system and are divided into six transverse compartments 
with a centre line water-tight keelson. All double-bottom 
compartments, except No. 4, are fitted and piped to carry 
fuel oil or water ballast. Compartment No. 4 is fitted 
only for fresh water. There is a water-tight bulkhead 
worked between the engine and the boiler-rooms, supple- 
menting the regular water-tight bulkheads. _ 

The shell plating is run with inside and outside strakes, 
not joggled. The butts are lapped and the plates scarphed, 
with the usual double plating in the way of hawse pipes 


and bulwark piping. All houses above the shelter deck are | 


of steel, with the exception of the pilot-house, which is 
constructed of cedar. In the deck-house forward of the 


| boiler hateh are the saloon, first officer’s state-room, 


second and third officers’ quarters, owner’s accommoda- 


| tions, captain’s cabin and office, wireless station, together 
| with pantry andstores. In the house abreast the machinery | : : 5 
spect ute yeuated the chief engineer’s room, quarters for | derricks on the forward side and two sockets and two 5-ton 


| the other engineers, and accommodations for oilers, cooks, | 


In the | 


| One main condenser, of the Union Ironworks Company's 
| make, with a cooling surface of 4600 square feet, is installed 
| The tube sheets are rolled brass, fastened to the shells so 
|} as not to be disturbed when waterheads are removed 

The circulating pump is of the centrifugal type, with a 
suction of 15in. and a discharge of 14in. in diameter, and 

is connected to a vertical reciprocating steam engine 
There is also an auxiliary condenser having 600 square feet 
of cooling surface. 

Each of the steamers has three single-ended Scotch 
| marine boilers with a total heating surface of about 8400) 
| Square feet. The boilers have an inside diameter of 15ft. 
| and a length of 11ft. 9in., and were built for a steam pres 
| Sure of 215 lb. to the square inch. They are arranged to 
| burn oil under forced draught, and they meet both Lloyd's 
| requirements as well as the specifications of the United 
| States Steamboat Inspection Laws. Each boiler has three 
| Morrison suspension furnaces 43in. in diameter, with a 
| Separate combustion chamber for each furnace. 
The superheater consists of two 7in. single extra strong 

lap-welded steel pipes placed in front of the boiler tubes 
| in the uptake. It is of sufficient capacity to superheat the 
| steam 40 deg. Fah. measured in the steam manifold. The 
| boilers are equipped with the Howden forced draught 
|system. The fuel oil burning plant is of the Union Iron- 
works Dahl patented mechanical burner type. 

The outstanding auxiliaries are as follows :—The steer- 
ing gear is a 9in. by 9in. Moore serew steam gear controlled 
from the docking bridge by hand gear and from the wheel- 
| house by telemotor. Hand steering wheels are fitted aft 
| on the shelter deck, One 10in. by 16in. steam windlass 
/made by the Union Ironworks for 2jin. diameter cable 
| is installed on the forecastle deck, while one independent 
8in. by 10in. steam capstan, also made by the Union Tron- 
works, is placed on the shelter deck forward. There are 
| twelve winches, two each at hatches Nos. 1, 2, 3, 4 and 5, 
| and at the hatch to the deep tank. Winches have reversible 
| links and large gear bolted to hoisting drum. One hori- 

zontal winch with Yin. by 12in. cylinders and double gear 
| for warping is situated aft. , ’ 

As the vesse’s were constructed for war-time service 
| their rigging was greatly altered from what is usual 
| practice. Instead of the customary two steel masts, one 
| small telescopic wireless mast of steel is stepped at the 
after end of the ’midship deck-house, and the foremast 
and mainmast are replaced by telescopic derrick posts. 
| Each post is equipped with two sockets and two 5-ton 





derricks on the after side. A single steel derrick of 30 tons 
capacity is fitted to the forward telescopic post. At No. 3 


by Oersted was celebrated at Copenhagen on August 31st , 
and September Ist by meetings of Scandinavian scientists. | and mess boys, besides the galley and messroom. 
Some of Oersted’s early correspondence was published’) after house are the carpenter's shop, the hospital, and 
for the first time for the occasion. | quarters for seamen, firemen, boatswain, and storekeeper. 


hatch there is a kingpost on each side of the ship, fitted 
as a ventilator and equipped with a 3-ton derrick, 
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A CONFERENCE ‘of masters and men engaged in 
the Italian metallurgical industry, which was held at 
Rome on September 19th, was convened by Signor 
Ciolitti, the Italian Premier. A full discussion of the 
existing labour erisis took place, and the Premier 
put forward a formula with the object of reconciling 
the opposing points: of view, which was considered 
in separate conferences by employers and employed. 
When the conference was resumed, employers, while 
expressing their inability to agree with the proposals 
of Signor Giolitti, gave consent to their adoption, 
and the Prime Minister afterwards issued a decree 
that a Joint Committee should be appointed, con- 
sisting of six members appointed by the General 
Confederation of Manufacturers and six by the 
General Confederation of Labour, imcluding two 
mechanics and representatives of the other sections 
of employees. ‘To this Committee is to be entrusted 
the task of drawing up a scheme to be submitted to 
Parliament for the reorganisation of Italian industries 
on the basis of labour participation in the technical, 
financial and administrative control. The Committee 
will propose rules for the carrying out of regulations 
and the engagement and dismissal of workers. The 
men are to resume their normal places in the factories, 
but if any friction arises between employers and 
workers in any establishment, a small works com- 
mittee of masters and men will be appointed to decide 
the dispute. It is understood that all points of differ- 
ence were discussed at the conference. and that by 
the agreement now made the acute problems which 
had arisen in the Italian metallurgical industries 
have been settled, 

* * * 


SrkAKING at a luncheon held’ on Tuesday at 
Olympia in connection with the Industrial League, 
Sir Alfred Herbert, chairman of the Machine Tool 
Manufacturers’ Association, referred to the inability 
of British firms to give definite quotations: or to 
guarantee dates of delivery. He had, he said, reeeived 
information that day of a large foreign contract for 
railway locomotives and wagons and equipment 
which was placed with an American firm, owing to 
the inability of home manufacturers to quote definite 
prices or to give dates for delivery which were not 
qualified by various conditions. 

Ric Mee 

THE report of the Advisory Council for Scientific 
Research for the year 1919-20, which was issued on 
Wednesday, states that of the sum of £1,000,000 
granted by Parliament to aid research associations, 
£63,800 have already been expended, and the Depart- 
ment is committed to further grants of £450,000 to 
established research associations, and to an addi- 
tional expenditure of at least £120,000 on account of 
schemes approved but not yet licensed. Other 
negotiations are in progress for the establishment of 
new research associations and it is anticipated that 
of the £1,000,000 allocated the total commitments 
will at an early date reach a sum of £800,000. 

om. 


It is announced by the Air Ministry that Dr. O. S. 
Sinnatt, who holds an appointment as lecturer in 
mechanical engineering at King’s College, London 
University, has accepted the position of Professor of 
Aeronautical Science at the R.A.F. Cadet College, 
Cranwell. Dr. Sinnatt, who has been lecturer at 
King’s College since the year 1905, was educated at 
Owens College and the Manchester School of Tech- 
nology. During the latter part of the war period he 
was attached to the Air Ministry as a technical officer. 

* * * 


IN a circular which has been issued by the National 
Association of Merchants and "Manufacturers, con- 
vening a conference in London on September 30th, a 
statement is made of the policy of the Association. 
The conference will be asked to demand retrenchment 
in public expenditure and a return to administrative 
economy and thrift. A protest is to be made against 
unnecessary continuance of bureaucratic control and 
State interference in trade and industry, with the 
consequent stifling of private enterprise and en- 
couragement of slackness, inefficiency and corruption. 


* * * 


THE equipment of the port of Liverpool has been 
strengthened by the delivery this week to the Mersey 
Docks and Harbour Board of a crane of 200 tons 
capacity. The crane, which is electrically operated, 
was built in the Schiedam Works for Russia, but by 
reason of non-delivery, owing to the present condition 
of affairs in Russia, has been acquired by the Mersey 
Docks and Harbour Board. The crane is designed 
8 Ng the maximum weight stated to a height of 

70ft. 





- Tur Cutlers’ Company at a meeting held on Tuesday { 


last elected Mr. William’ Clark, the general manager 
of the Sheffield ‘works’ of Vickers Limited, Master 
Cutler for the ensuing year.'''The annual’ feast will 
take place on October 14th, when the First Lord of 
the Admiralty will be the chief guest of the Cutlers’ 
Company. 

* *” * 

Mvcn8 interest has been aroused by the tour of the 
industrial districts by Dr. Macnamara, the Minister 
of Labour, the main object being the resettlement of 
Service men in industry. This afternoon Middles- 
brough will be visited, and Dr. Macnamara will 
address a meeting which has been convened’ by the 
Mayor. To-night the Minister of Labour will speak 


at Newcastle. 
* * * 


In a contribution to a discussion on unemploy- 
ment, high prices and world production, held at 
Olympia on the occasion of the conference of the 
Industrial League—to which reference is made in 
another note—Mr. G. N. Barnes male some interest- 
ing suggestions. One was that the evil of unbalanced 
production could be mitigated by public authorities 
putting work in hand during periods of depression. 
Steps must also be taken, he declared, to de-casualise 
industry by making provision for retaining in any 
trade only as many people as were required for full- 
time work and getting rid of the fringe of workers for 
whom only part-time employment could be found. 
Care must, of course, be taken in any scheme of this 
kind to prevent trades becoming close corporations, 
On the general question, Mr. Barnes, who had a 
somewhat mixed reception, said that those who. to-day 
were adding to unrest by appealing to the workers in 
terms of class antagonism were perpetuating the 
precise troubles on which their appeals were based. 

* * * 


AN ingenious plan has been proposed by Mr. Ernest 
Bevin to provide for the unemployment which is 
associated with dock labour. The scheme outlined 
is to assure every registered docker a minimum. wage 
of £4 per week by a levy of 4d. per ton on imports and 
exports. This would, it is estimated, produce 
£2,800,000 a year, and on the assumption of 10 per 
cent. unemployment out of a total of 125,000 men 
registered, the disbursements for unemployment and 
under-employment would be £2,600,000... It is ad- 
mitted, however, that 10 per cent. is a high figure. 


* * * 


No progress has been made towards a settlement 
of the shipwrights’ strike at Liverpool. The position 
is confused by the fact that some firms are under- 
stood to have granted the demand for a minimum 
wage of £6 per week. On the other hand, those em- 
ployers who have refused the application state that 
ship repairing, which is the branch of industry con- 
cerned, is experiencing a slump and cannot bear an 
increased wages burden. About 3000 members of the 
Ship Constructors’ and Shipwrights’ Association local 


branch are idle. 
ok * Bd 


AN inquiry has been held at Bridgnorth this week 
by the Ministry of Transport into a proposal to erect 
a new bridge over the river Severn. It was pointed 
out that while there was no bridge between Bridg- 
north and Bewdley, there were seven between Bridg- 
north and Shrewsbury. A bridge at Highley would, it 
was stated in evidence, give communication with alli 
the large towns in the Black Country. 

2m 


A RUMOUR that the Harper Bean interests were 
about to reduce the price of their light car, which is 
assembled on mass production lines, is confirmed. 
Sir George Bean has stated that the output of the 
company has now reached a point where cost of 
manufacture has been reduced to a level which per- 
mits lower selling prices to be quoted. 

° * * bd 


THE sub-committee appointed to investigate the 
cost and profits of motor fuels met on Wednesday to 
consider its draft report. It was decided not 
to present the report until an opportunity had. been 
given to representatives of oil interests to justify the 
recent increase of 7d. per gallon in the price of 
petrol, to which strong exception is taken in the 
report. In another note reference is made to a state- 
ment on this subject by the chairman of the Anglo- 
American Oil Company.- Sir George Beilby, the 
chairman of the Fuel Research Committee, has been 
asked to report on the progress which has been made 
towards discovering a denaturant of power alcohol, 
the use of which will be permitted by Excise authori- 
ties, and to give an account of other experimental 





work, 





Sanction has. been given during the pasti week 
by the Electricity Commissioners to the) scheme oi 
the Nottingham Corporation. for: the ‘erection, of a 
sarge generating station on the banks:of the Trent. 
The first section will, it is estimated, cost..£750,000 
and for the completed undertaking a sum of £1,500,000 
is to be provided. Details: of this ambitious project 
have already been given in THE ENGINEER. The new 
station will supply current to a considerable. area 
outside the limits of Nottingham. 


ge es 


PERMISSION has now been granted for the Conference 
which is being convened by the Air Ministry to be 
held at the Guildhall, London, on October, 12th, 13th 
and 14th. » Lord. Montagu, Lord. Weir, and. Earl 
Beatty will preside over the meetings on successive 
days. Civil aviation problems will be discussed on the 
opening day cf the Conference, technical questions 
relating to both the civil and Service sides will occupy 
attention on the second|day; and Service aviation 
and airship construction and operation will be the 
subjects discussed on the last day of the Conference. 
The authors of papers to be contributed include Air- 
Marshal Sir H. M. Trenchard, Sir Trevor Dawson, 
Major-General Sir Frederick Sykes, Air-Vice-Marshal 
Sir E. L. Ellington, and Mr. H. White Smith, the 
chairman of the Society of British Aircraft Con- 
structors. 

* * * 

A CONFERENCE wa. held yesterday betweer em- 
ployers’ representatives and the Amalgamated En- 
gineering Union with the object of discussing a 
national agreement on wages. It is announced 
that. the Liverpool branch of the Union has decided 
by a large majority to remove the existing ban on 


overtime. 
oe ok * 


THE Departmental Committee of the Ministry of 
Transport which was formed to investigate certain 
aspects of railway electrification has now presented 
its report. It is understood that, as might have been 
anticipated, the Committee has been impressed by the 
need of bringing about the standardisation of electric 
railway equipment to ensure interchangeability of 
rolling stock and through operation over all elec- 
trically operated routes. A definite programme of 
conversion from steam to electric traction of both 
local and main line routes will now be framed. 


* * * 


A pun.ic demonstration is to be given in America 
within the next few weeks of the method by which 
Professor Robert Goddard hopes to dispatch a rocket 
to the moon. It is reported that the Smithsonian 
Institute has financed the experimental work of ‘the 
Professor to the extent of £1000, and the object of 
the forthcoming demonstration is to encourage the 
flow of subscriptions so that the attempt to send a 
rocket to the moon may be made. This exploit will, 
Professor Goddard reminds the world, cost a great 
deal of money. 

* * * 

AN explanation of the recent rise in the price of 
petrol has been given by Mr. Francis E. Powell, the 
chairman of the Anglo-American Oil Company. It 
is stated that since the beginning of the year the cost 
of crude oil, which determines the price of motor 
spirit “at the refinery, has increased, according to 
grade, from 35 to 100 per cent. Contracts under 
which the Anglo-American Company are buying oil 
for importation into Great Britain have been made 
at a price which represents an increase of 43d. per 
imperial gallon, The expense of chartering outside 
tonnage and increased charges under the heads of 
wages, fuel and repairs, are said to represent an addi- 
tion of 3d. per gallon to the cost of imported petrol. 
To these increases must be added higher transport 
charges in Great Britain, following the rise in railway 
rates and higher wages bills in this country. Mr. 
Powell estimates that against the rise of 7d. per gallon 
on September Ist, there has been an increase in the 
cost of imported oil since the beginning of the year 


of 7.27d. per gallon. 
ee 


THe Martell Scholarship in Naval Architecture 
(1920) has been awarded by the Council of the 
Institution of Naval Architects to Mr. H. K: Rodgers, 
of Chatham Dockyard, and the Earl of Durham prize 
to Mr. A. Beale, of Portsmouth Dockyard. The 
Post-Graduate Research Scholarship in Naval Archi- 
tecture offered by the Royal Commissioners of the 
1851 Exhibition has been awarded by the Couneil of 
the Institution of Naval Architects to Mr. E. V. 
Telfer, B.Se., on the nomination of Armstrong College, 





Newcastle-on-Tyhe, 
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The Institute of Metals.: 


No. IL.* if 
A PaPER on “ The Influence of Gases on High-grade 
Brass,” by Mr. T. G. Bamford and Mr. W. E. Ballard, 
raised questions of considerable interest. We give an 
abstract of it. 


“THE INFLUENCE OF GASES ON H1GH-GRADE Brass.” 


When melting brass in ordinary fuel furnaces the 
metal comes into contact with divers gases, and their 
effect on the metal and the quality of the castings 
have been studied by the authors. The tendency 
of gases towards absorption was determined by 
gradually heating a small sample of brass in a com- 
paratively large volume of each gas and noting 
pressure changes. The rate of chemical reaction was 
measured by maintaining constant gaseous pressure 
above a sample for a considerable time at selected 
temperatures and measuring directly the volume of gas 
absorbed. An entirely new apparatus was designed 
with which to study the solubility of gases in brass. 
The novel feature was that determinations were made 
at atmospheric pressure. External variations of 
pressure during any experiment was guarded against 
by means of a compensating bulb. Large scale 
casting experiments were carried out to determine 
under what thermal conditions of casting the porosity 
due to gases could be eliminated. Briefly sum- 
marised, the results of the experiments have estab- 
lished the following facts. Sulphur dioxide reacts 
with high-grade brass at all temperatures _ be- 
tween 700 deg. and 1100 deg. Cent. at atmospheric 
pressure. The rate of reaction is rapid betweeen 
800 and 1100 deg. Cent., but above this tem- 
perature there appears to be a reversal. Hydrogen 
is soluble in 70:30 brass in large quantities; the 
quantity absorbed increases steadily with rise in 
temperature, and large quantities of the gas may be 
removed by heating the solid metal in such gases as 
carbon dioxide or air. Hydrogen dissolves in zinc 
in small quantities, and the solubility decreases with 
the rise of temperatures. Provided the pouring tem- 
perature is maintained as high as 200deg. Cent. 
above the liquidus porosity due to gases is absent. 
A higher temperature is needed for tube casting than 
for solid billets of similar weight. Incidentally, it 
was shown that where unsoundness exists it is more 
generally confined to the top of the casting, and, 
further, as a comparative test, it is immaterial in 
which part of a tube or billet a test piece is taken 
provided a uniform system is adopted throughout. 

Professor Thomas Turner, in opening the discus- 
sion, said the production of sound castings was a 
matter of primary importance to those interested 
in the non-ferrous metal industry, and a great deal 
of attention had been devoted to the subject for a 
number of years past. Naturally, when holes were 
found in a metal, gas was looked to as the source of 
the trouble. Among the earlier work on the subject 
was that carried out in his (Professor Turner’s) 
laboratory ten or twelve years ago by Mr. Cartland, 
who investigated the amount of gas that would be 
obtained by melting brass in vacuo, and found that 
the total quantity was relatively small compared 
with the bulk of the parts. About the same time 
Austen also carried out some experiments in the 
Birmingham laboratory on gas inclusions in steel, 
and in that case it was found that the volume was 
large as compared with the bulk of the metal. To 
these experiments followed those of Professor Car- 
penter and Miss Elam, which showed that when the 
gas was extracted from the molten bronze, the 
quantity and the composition of the gas depended 
to a considerable extent upon the length of time it 
had been in contact with the metal, on account of 
the actions between the gas and the metal and the 
reactions between the various gases. Hence the 
method of extracting the gas in vacuo and analysing 
it did not necessarily show the character of the gas 
that was originally present in the metal. It was 
Chamberlain, working in the Non-ferrous Metal 
Research Laboratory at Birmingham for the Copper 
Tube Association, who first pointed out that ex- 
haustion in vacuo did not and could not give a com- 
plete and final answer to the question as to what gas 
was present and in what form it occurred. The 
authors had conducted some very interesting experi- 
ments on the solubility of gases in metals. They 
had confirmed the ready solubility of hydrogen in 
copper; they had investigated the solubility of 
hydrogen in zinc; and they had shown that the 
solubility in zinc was very low, and that it decreased 
with increase of temperature, which was the converse 
of what occurred in the case of copper. They had 
also demonstrated the curious and characteristic 
solubility of hydrogen in brass. Dealing with other 
gases—for instance, sulphur dioxide—it was shown 
that there was a very marked action between sulphur 
dioxide and brass at moderate temperatures. The 
net result at which the authors had arrived was 
practically that which Professor Carpenter and Miss 
Elam had reached in connection with bronze, namely, 
that the most important point to which attention 
should be given was that of the pouring temperature. 
It was possible to obtain a perfectly sound and 
satisfactory casting with any of the gases mentioned, 
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provided the melting method had been suitable and 
that the pouring temperature had been right, that 
the, mould was in a, snitable condition, and hat 
reasonable skill was used im. pouting 
paper was the first published contribution from the 
Research Department which had been instituted by 
the Brass and Copper Tube Association. Members 
were aware that the British Non-ferrous Metals 
Research As:ociation had been formed, and was 
taking over the work of the department to which he 
had referred. All interested in the progress of the 
metal trade hoped that the British Non-ferrous Metal 
Research Association would be of benefit to the 
industry. 

Captain J. Cartland said the research referred to by 
Professor Turner, which he had carried out some years 
ago, was on stripped ingot brass, which was always 
east in a greased mould. It was with the object of 
finding out the function of the grease of the mould 
that the research was originally undertaken. The 
only conclusion arrived at at the time was a negative | i 
one. It was shown that the greasing of the mould 
had primarily a mechanical effect, in preventing the 
inclusion of bubbles of air on the under surface of the 
i 


ngot. 

Dr. W. H. Hatfield said that, looking at the subject 
from the industrial point of view, he believed that 
the question of occluded gases, at any rate as studied 
and solved in the realms of metallurgy, would probably 
be explained on the non-ferrous side. It was known 
definitely, in ferrous metallurgy, that the presence of 
silicon, manganese and aluminium in very small 
quantities prevented the evolution of occluded gases 
during freezing. In studying the papers which were 
read before the Institute, he had come to the con- 
clusion that too much influence was attributed to the 
temperature and too little to the effect of suitable 
compositions that might be left in solution. 

Mr. F. Johnson thought the paper would be of very 
considerable assistance to those members who were 
engaged in producing sand castings on a commercial 
scale. An inference might be drawn, however, from 
one part of the paper which was not the intention 
of the authors. It was that 70:30 brass was more 
susceptible to dissolved than copper or zinc. 
He thought it had been firmly established in practice 
that copper was much more susceptible to dissolved 
gases than 70: 30 brass, not only in making castings, 
but in welding. In the welding of copper, porosity 
was a danger which was more frequently encountered 
than in the welding of brass. There was one form of 
porosity which the authors had not mentioned, which 
appeared to show that gases which had been dis- 
solved in melting had been released at the moment 
of solidification in a very uniform way throughout a 
billet. Such castings showed a brittleness which 
might be mistaken for that caused by the presence of 
a brittle inter-crystalline film. 

Mr. T. G. Bamford, in a reply to the discussion, 
said the’ paper had two sides. The authors started 
off under the impression, which they believed was 
the opinion, not only of everybody in the works, but 
also of many other people, that gases were the cause 
of porosity in castings. They found that gases were 
present in unsound castings, and proceeded to make 
a@ study of the reactions between the gases present 
in the furnace atmospheres and the metals. It was 
shown that large quantities of sulphur dioxide could 
react with, and hydrogen could dissolve in or be 
absorbed by, the metals, and that the only method 
to obtain sound castings was to exclude the dangerous 
gases from the atmosphere in which the melt was 
taking place. To their surprise they found that if 
they cast at the right temperature, it did not matter 
what gases were present; perfectly sound metal 
could be obtained. The authors had stated in their 
paper that it was impossible to cast at too high a 
temperature. That did not mean that they had 
investigated very high temperatures ; they had only 
investigated those temperatures which would be 
likely to be reached in furnace practice. The authors 
had made very many more tests than were men- 
tioned in the paper, and no inconsistent ones were 
obtained. For example, a sample of 70: 30 brass 
was cast at a fairly low temperature in the presence 
of sulphur dioxide, and the ingot was split in the 
usual way for fracture. The fractured surface 
inside was full of black holes, large and small. That 
metal was taken and re-melted at the correct tem- 
perature ; it was again fractured and gave a perfectly 
good surface. Tests of that kind had been made in 
many cases. The metal had also been forged and 
microscopically examined ; but no difference could 
be detected between a metal which was casteat the 
right temperature in an atmosphere of the most 
dangerous gas, sulphur dioxide, and one which was 
cast in an ordinary atmosphere from which sulphur 
dioxide was absolutely excluded. With regard to the 
question of composition, which had been referred to 
by Dr. Hatfield, and which was known to be such an 
important factor in the case of steel, the authors 
had tried the addition of manganese with the object 
of ascertaining whether, by using a lower tem- 
perature than otherwise could exist, a sound metal 
would be obtained; but it was found to be just 
as bad as if the manganese had not been present. 
He hoped that some discussion would have taken 
place on the question of solubility and the method 
employed. He thought the determination of the 








solubilities of gases in the various brasses was a 


decomposition. 
as to its existence. 


matter which was likely to be of great importance. 


The President thought the paper was a most: valu- 


@ble one. The last word had not yet been said on the 
thé metal. ‘The /question of temperatures for the different kinds of 
alloys that were dealt with in the engineering trades 

not only the melting temperatures but the pouring 
temperatures as well. 
often great care was taken in the furnace to obtain 
what was regarded. as the right temperature, ani! 
then perhaps, for a variety of reasons, that tempera. 
ture was not maintained when the metal passed int« 
the moulds. 
that occurred in practice. 


It seemed to him that very 


This accounted for some of the failures 


A paper was then read by Mr. D. Hanson and Miss 


Marie L. V. Gayler on :— 


“THe CONSTITUTION OF THE ALLOYS OF 
ALUMINIUM AND MAGNEsIUM.”’ 


This paper describes the results of an investigation 
nto the aluminium magnesium series of alloys. The 


equilibrium diagram given by Grube, which pre- 
viously has been the only one available, was incom- 
plete. 
considerable revision, and they have now worked out 
the complete constitution over the whole system of 
alloys. 
form two compounds with each other. 
formula Al,;Mg, ,37 per cent. magnesium). 
a melting point of 450 deg. Cent., at which tempera- 
ture there is a maximum on the liquidus curve. 
forms a eutectic with aluminium, containing 33 per 
cent. magnesium, the freezing point of which is 
447 deg. Cent. Aluminium can dissolve Al,Mg, to give 
a solid solution containing up to 11 per cent. magne- 
sium at 420 deg. Cent., and 9 per cent. at 150 deg. 
Cent. The second compound probably has the com- 
position Al,Mg, (57 per cent. Mg). It forms eutectics 
with both Al,Mg, and magnesium. The Al,Mg, - 
Al,Mg, eutectic contains about 41 per cent. mag- 
nesium and melts at 446 deg. Cent. 
dissolve Al,Mg, and Mg in appreciable quantities, and 
alloys containing from 47 to 60 per cent. magnesium 
consist of homogeneous solid solutions. The eutectic 
of Al,Mg, and magnesium contains about 70 per cent. 
magnesium, and melts at 436 deg. Cent. 
soluble in magnesium. The saturated solution at 


The work of the authors shows that it needs 


It is shown that aluminium and magnesiu: 
One has the 
Tt has 


It 


Al,Mg, will 


Al,Mg, is 


420 deg. Cent. contains about 10 per cent. aluminium, 


and at 150 deg. Cent. about 9 per cent. aluminium. 
The solubility relationships of all the constituents 
in the solid alloys have been determined by annealing 
samples of the alloys for long periods, followed by 
quenching and examining them under the microscope. 
The solidus has also been determined in the same 


manner. 

Professor C. H. Desch, who welcomed the paper 
as an excellent piece of work, dealt with the question 
whether a compound could act at a point slightly 
removed from the maximum. A settlement of that 
point would throw a good deal of light on the bis- 
muth-thalium alloys. 

Dr. W. Rosenhain referred to the great difficulty 
of the work done by the authors, and thought there 
was justification for putting forward a diagram which 
connected the experimental points obtained but which 
did not necessarily represent the last word on the 
subject. 

Dr. A. G. Gwyer said that the only point open to 
dispute was the possible formation of Al,Mg, and that 
of the new compound Al,Mg,. If the latter existed 
it was not according to the evidence submitted by the 
authors at the maximum of the liquidus curve, and 
was, therefore, a compound which melted with 
He was personally rather sceptical 


Mr. Q. A. Mansuri referred to some experiments 


he had carried out with aluminium and its alloys. 


In the ease of aluminium of 99.7 per cent. purity he 


had failed to find a definite freezing or melting point. 


Mr. D. Hanson, in reply, said the authors were 


particularly glad to have an opportunity of presenting 
the paper at Barrow, where aluminium alloys and 
aluminium alloys containing magnesium were used 
to a very large extent for the production of high 
tensile light alloys. 
concerning the melting point of pure aluminium, he 
thought all who worked with that metal would agree 
that commercial aluminium had not a definite melting 
point. 
presence of iron as an impurity, but more especially 
to the presence of silicon. The fact that it did not 
freeze at a constant temperature the authors attri- 
buted to impurities. They would have preferred to 
find that the alloy with a composition of 54 per cent. 
magnesium had a definite melting point, because it 
would have simplified the construction of the diagram 
very much. They could in that case have adopted 
the diagram suggested by Dr. Rosenhain, in which 
they could have shown two compounds, one having 
the formula Al,Mg,, and the other Al,Mg,, and those 
two compounds could have been considered to have 
formed homogeneous solid solutions over all ranges 
of composition. 


With regard to the criticism 


It melted oyer a range, due partly to the 


It was announced that the annual May lecture 


of the Institute would be delivered by Professor 
Thomas Turner, the selected subject being “‘ The 
Casting of Metals.” 
until the following day. 


The Conference then adjourned 


At the resumption of the proceedings on Septem- 


ber 16th, when the President occupied the chair, the 
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first paper taken was that by Mr. R. T. Rolfe, of 
which an abstract follows :— _ 


“Tae Evrect or ANTIMONY AND AKSENIC ON 
ApmTratty GUN-METAL.”’ 


In this research two series of synthetic alloys were 
prepared showing, in one series, a progressive increase 
in antimony up to 1.5 per cent., and in the other 
series, in arsenic up to 1 per cent., both sand and 
chill castings being made, while casting temperatures 
were determined and complete analyses made of all 
the different compositions. Each alloy was later 
re-melted and a second series of sand and chill castings 
obtained, of which again analyses were made, casting 
temperatures. determined, and mechanical tests 
carried out. The conclusions are as follows :— 

Antimony.—In sand-gast gun-meta] this impurity 
progressively. increases the hardness. and decreases 
the strength and ductility. If a proportion of about 
0.75 per cent. is exceeded, the minimum specification 
figures for tensile, strength and elongation may not 
be reached. Chill castings show the same tendency 
in a modified degree. Antimony has no effect on the 
soundness of the castings except in the case of chill- 
cast metal melted twice, when with increasing anti- 
mony is associated inereasing-unsoundness. To avoid 
this a figure of 0.75 per cent. must not be exceeded. 
No effect. onthe microstruetures;can be observed. 

Arsenic.—In sand-cast metal melted once, increas- 
ing arsenic causes a falling off in both strength and 
ductility.. A maximum. figure of 0.3 per cent. is 
suggested. In re-melted metal and in chill castings 
this effect of arsenic is rather masked. Arsenic has 
no effect on soundness except in the case of chill-cast 
metal melted twice, when increasing arsenic is asso- 
ciated with increasing unsoundness. A maximum 
figure of 0.4 per cent. is suggested. Arsenic has no 
influence on the hardness, The arsenic figure in- 
fluences the microstructures in sand castings, but not 
in chill castings. 

Sir George Goodwin said he desired, before calling 
for discussion upon the paper, to ask for some further 
information upon a subject in which he was much 
interested. The works at which the author was 
employed had for many years past supplied gun-metal 
castings for no one else but the Admiralty. The 
Admiralty specification for gun-metal castings asked 
for new metals, and it was rather disturbing to him 
to find that the author had experience with impurities 
and the very injurious effects that might be expected 
if an undue proportion of arsenic and antimony were 
present. As the Admiralty had. specified new metals, 
naturally the author’s firm had not supplied anything 
else ; but the Admiralty were simple sailors, and they 
believed that when they asked for copper or for gun- 
metal they got it. He therefore desired to ask 
whether the impurities in the metals were of such a 
character that a risk was run of the castings supplied 
to the Admiralty having the disagreeable features 
which had been mentioned ? 

Mr. F. Johnson reminded the meeting that there 
were other practical foundry conditions which would be 
capable of producing better results even than the 
author had been able to obtain. In that connection 
he desired to refer the members to a paper by Carr, 
read before the American Institute of Metals, in 
which, as the result of tests made on a uniform sample 
of Admiralty gun-metal, it was shown that the average 
figures for re-melted chill castings gave a tensile 
strength of practically 20 tons per square inch, and 
an elongation of 24 per cent. on 2in. One firm was 
able to obtain results in the neighbourhood of 22 tons 
per square inch, and 40 per cent. elongation. Those 
results were obtained on rectangular bars, but for the 
moment he could not state whether those bars were 
cast horizontally or vertically. The results would, 
he believed, be very largely affected by the method 
of casting. All the author’s bars had been cast ver- 
tically, and he thought those conditions were some- 
what inimical to the production of the best results. 
Horizontal cast bars would, in his opinion, give better 
mechanical properties. Referring to one or two points 
in the paper, the author had shown that the greatest 
deteriorationeccurred in the pure. Admiralty gun- 
metal without arsenic. He held no brief for the addi- 
tion of arsenic to Admiralty gun-metal at the present 
time, but he thought there should be no wholesale 
condemnation of arsenic in gun-metal until further 
work had been done. The question of the beneficial 
influence arising from the re-melting of alloys was a 
very important one. Whether it would be proved that 
the re-melting of pure Admiralty gun-metal was bene- 
ficial he was inclined to doubt, but it was probable 
that in other alloys—manganese bronze, for in- 
stance—re-melting might be an advantage. The 
unsoundness produced in the author’s bars on re- 
melting raised other questions. A curious point was 
that the unsoundness was greater when the bars 
contained antimony or arsenic by itself, and it occurred 
to him that the composition of the added elements 
might be an important factor. The presence of sulphur 
in the antimony or in the arsenic might, for instance, 
be a disturbing element. The. sulphur was not 
readily oxidised; on re-melting oxides were 
formed, and reacted with any sulphides originally 

resent, thus producing sulphur dioxide, which might 
the cause of unsoundness. The fact that no 
arsenic was lost on re-melting tended to show that 
arseni¢e was not a deoxidiser. The work of the author 
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had the way to a much closer agreement than| - j 
had arrived at previously. The Electrification of the Ebbw 


Mr, L. Archbutt said the author had done, good 
service by continuing the work on this subject, and 
had cleared up some of the points left in doubt: by 
previous workers. With regard to the effect of small 
quantities of antimony on gun-metal, he had experi- 
ments made some years ago which confirmed the 
author’s conclusions, although the results obtained 
differed. Three melts were made of gun-metal of 
Admiralty composition, but containing about 2 per 
cent. of lead, and in two of the melts antimony was 
added in such proportion as to give about 0.5 per 
cent. and 1 per cent. in the alloy. The figures for 
maximum stress obtained, ranging from 11.13 to 
14.53, were lower, and the elongation, from 9.27 
to 20.73, higher than the ‘author’s figures, owing, 
perhaps, to the lead in the alloy. With 0.5 per cent. 
antimony the results were rather better than in the 
metal free from antimony, but with 1 per cent. there 
was a marked decrease of strength and ductility. 
One point which he noticed, and which the author 
appeared not to have observed in his sand-cast bars, 
was a marked unsoundness in both the alloys con- 
taining antimony. 

Mr. A. R. Taylor believed the author’s results 
would have weight in metallurgical: practice, because 
shey had been obtained by a practical man under 
proper foundry conditions. In any investigation of 
gun-metal or any other material, academic results 
were usually obtained; but when the foundryman 
started to experiment the results might be taken as 
representing the particular variety of chill-cast gun- 
metal which his firm was producing. Those who 
might be making small die castings with gun-metal 
might possibly have other conditions, so that different 
mechanical test results would be obtained. It was 
only by accumulating data from different sources 
and considering the purpose to which the casting 
was to be put that it was possible to decide how the 
metal should be cast. The influence of arsenic had been 
a vexed question, and the information now given would 
have been of great value during the period of the war. 


in the case of alloys of gun-metal containing a high 
percentage of antimony, even up to 1} per cent., 
the antimony was not visible under the microscope. 
It became important, therefore, in estimating the tin, 
that due regard should be given to the percentage of 
antimony present, and each element recorded 
separately. He might just mention that in estimating 
-he percentage of antimony in gun-metal, the old 
oxalic method of estimation stood alone, and gave an 
absolute antimony figure. 

Mr. R. T. Rolfe, in dealing briefly with some of the 
points raised, said the President had referred to the ques - 
tion of the proportion of the different impurities which 
might occur in new metals which were specified to be 
used for the manufacture of Admiralty gun-metal, 
and had expressed fears as to the influence of these 
proportions of impurities. He could put the Presi- 
dent’s mind at rest on the matter because new metals 
might contain any amount of impurities. Even some 
marked brands of copper, the origin of which was 
known, might contain a large percentage of arsenic, 
and in certain brands of tin, lead or antimony might 
be present to a degree calculated to affect the 
mechanical properties of Admiralty gun-metal. It 
was, however, a simple matter to make an analysis 
of the particular brand of metal which it was proposed 
to employ, and either pass it or reject it. Mr. Johnson 
had raised the question as to the extent to which e - 
isting methods of casting gun-metal marched with 
good practice, and the various methods obtaining in 
different works. He had particularly referred to the 
results obtained by Carr. Personally he was quite 
prepared to admit that it was possible to get probably 
20 tons with 24 per cent. elongation in chill castings 
if they were made under those conditions. The results 
contained in the paper represented the particular 
variety of chill-cast gun-metal which his firm was 
producing. Investigators in thé States, who might 
be making small die castings with gun-metal, might 
possibly have other conditions, so that different 
mechanical test results would be obtained. With 

to the suggested beneficial effect of antimony, 
he could not accept that theory, although he was 
prepared to admit that arsenic had a less injurious 
effect than antimony. It ‘was suggested that the 
prejudi results of antimony might really be due 
to the presence of sulphur, which was a common 
impurity. in antimony. He did not reject that 


suggestion. 








IN a recent issue of the Gaceta de Madrid there appeared 
a notice: regarding the project for the protection of 
Cartagena against inundation. This project comprises 
the construction of various canals, bridges and .sanitary 
works, and is expected to involve the outlay of 4,031,100 
tas. In this statement account has not been taken of 
the works of sanitation at Almarjal, reservoirs at the same 
place, and the extension of the railway drainage. It may 
also be anticipated that after the final settlement the works 
will be of much greater importance. Thé Commercial 
Secretary to H.M. Embassy at Madrid is of the opinion 
that the attention of contractors should be drawn to this 
ossible opening in order that they may make their own 
inquiries. In this connection it is essential that firms should 
have an agent in Madrid, as the tenders for Government 
contracts have to be submitted on special forms supplied 
by the department concerned. 





Another point brought out by the author was that |. 





Vale Works and Collieries.* 
By WALTER DIXON, M.LM.E., M.LELE., &c. (Glasgow). 


Amonest the works which are to be visited during the present 
meeting of the Institute in Cardiff are those of the Ebbw Vale 
Steel, Iron and Coal Company, Limited. At the time of the last 
visit—twenty-three years ago—the company’s properties were 
comprised in @ com: tively small area, emb: within the 
site of the existing blast-furnaces at Ebbw Vale and at, Victoria, 
with several adjacent collieries, whereas at present the properties 
either owned or under the company’s control extend almost 
continuously over an area of 15 miles north and south and 4 miles 
east and west, so that of its kind and within a continuous area, 
the works are to-day amongst the largest in the country. As 
indicating the industrial importance of the company’s workings, 
it is estimated that, 2 —_ of a h at 
present in pro » t i vide for an annual output of : 
—Coal, 5,500,000 tons yen $75,000 tons ;: pig, 450,000 tons ; 
while the allied industries embrace the manufacture of steel 
rails and sleepers; galvanised steel. sheets, weldless steel tubes 
and couplings, coke oven and blast-furnace by-products, iron 
and steel castings, and engineering work. It has been thought 
that some notes dealing with the electrical equipment of the 
company’s properties would not be unacceptable at this time, 
for the following reasons :— 

(1) Recent legislation promises to provide and render available 
a supply of electrical energy thro ut the country in general, 
and therefore, amongst other districts, throughout South Wales, 
where there is thus an area of 60 to 100 square miles being dealt 
with already as—and by—an independent concern. 

(2) The installation represents the development of the last 
twenty years, and to a great extent therefore it is the product of, 
and exemplifies the rise and development of the electrical 
industry in its relation to, the iron, steel and coai industries. 

(3) From its inception the scheme has been in the same hands, 
those of Mr. Frederick Mills, as general manager, managing 
director, and now chairman of the company, together with the 
author as technical adviser. It has therefore been possible for 
a scheme to develop uninterruptedly and according to a pre- 
conceived plan. 

The following figures enable one to form an idea of the capacity 
of the i installed in its relation to other local plants, the 








figures being taken from data compiled for the year 1917 :— 
Plant capacity. Units generated 
Kilowatts. Millions. 
Cardiff Corporation ..... 11,500 .. .. 16 
Newport Corporation Hf OS PR ae 
Swansea Corporation zt ete aren 
Llanelly Corporation... .. 3,300. .: ... of 
TORR eee eee OT ta BEE 

The South Wales Electrical 

Power Distribution Co... 13,400 .. .. 36 


With the Ebbw Vale Company there is a continued and ever- 
increasing demand for power. At present the units generated 
per annum may be taken at 45 millions, which will probably be 
increased in the immediate future to 60 milli The g ting 
steam plant installed may be taken at 22,000 kilowatts. From 
this it will be seen that the units generated at Ebbw Valé exceed 
either the figures given for the South Wales Power Distribution 
Company, or the combined outputs of the four principal Ccrpora- 
tion-anstallations of Cardiff, Newport, Swansea and Lianelly. 

The present site of the generating station is that of the original 
station, that site having been determined because fvom the first 
the utilisation of waste gases was counted upon. It was centrally 
situated in the company’s early. properties, and regarded as 
being in a reasonable position for possible development requiring 
high-tension transmission. With all its developments, the 
efficiency of electrical machinery throughout the past decades 
has not materially altered or improved, the result being that 
little or no replacement has been either desirable or necessary, 
and, speaking generally, it is believed that there is no modern 
development which the Company would either on technical or 
economical grounds be justified in adopting at the expense of 
existing plant, for throughout electrical plant of high efficiency 
and known suitability for each purpose has been secured. 

Incidentally, also, it is of interest to record that the plant has 
been practically immune from accident or breakdown, and free 
from other than intermittent stoppage, except in the case of a 
fire at the generating station. It is also gratifying to be able 
to report that there has been no fatal or even severe accident 
through electrical causes. The electrical plant installed may be 
approximated as follows :— 


Generating plant having a combined output of 22,000 kilowatts 





Over 50 transformers ,, wv is 31,000 k.V.A. 
Over 500 motors “by +9 “ 30,000 H.P. 
2,500 kilowatts 


Converters ” ” ” 


Power Stations.—The principal power station—Fig. 1—is 
situated at Victoria, and is equipped with four turbo-alternators, 
two of 2000 kilowatts and two of 5000 kilowatts. A third 
5000-kilowatt set is in process of completion. Steam alone is 
used for power generation, the gas-fired boilers being in close 
proximity with the generating station, and cted with the 
main battery of boilers which supplies the blast-furnace equip- 
ments-While. at present some, coal is used, it is estimated that 
with the completion of the acheme at t im-hand there 
will be a margin of 10,000 t6 14,000 herse-power available for 
electrical generating purposes, after the steam requirements of 
the blast-furnaces have been met. The alternating current is 
generated at 2000 to 2200 volts, three-phase, with a periodicity 
of 50, and the turbines are arranged for a steam pressure of 
1751b., with superheat. The condensing plant is arran on 
the “Tinsley ”’ system, plants being driven both eleetmeally and 
by steam. Direct current is generated at 250 to 275 volts from 
four high-speedéngine sets’ }' 200 horse-posser each, these 
sets comprising the original installation, and one mixed-pressure 
turbine generating plant, having an output of 600 horse-power. 
The station also contains motor generators for supplyimg current 
in bulk to the Ebbw Vale Urban District Council, who utilise the 
current for lighting and other pu jin the town of. Ebbw 
Vale and its immediate area. e direct-current supply is 
supplemented to the steel works area by motor and rotary 
converters to the extent of 2500 kilowatts. The ether power 
stations are situated at :— S- 

Siz Bells Colliery, where the equipment consists of*two 1500- 
kilowatt: mg a turbo-alternators, generating current 
at 3000 Volts, 50 ¢ycles and feeding @ line through:South Griffin 
to the Upper Deep Collieries. 

Prince of Wales Colliery, Abercarn, where the equipment 
consists of three steam turbo-alternators, having a combined 
capacity of 3500 kilowatts, and generating current at 2000 vols, 
50 cycles. 

Cwmsychan Colliery, where the equipment consists of two 
combined engine-driven sets,- generating current at 25 cycles. 

Distribution.—The installation rough M divides itself into two 
distributing systems, as incidated in the accompanying plans 
—Figs. 1 and 2. Fig. | indicates in outline the district deait 
with to the north of the generating station, and comprises the 
whole of the iron and steel works sections ; and Fig. 2 indicates 
in outline the district situated to the south of the generating 
station concerned with the collieries. Direct current is taken 
to the steel works from Victoria, and is transmitted on overhvad 


* Tron and Steel Institute, Autumn Meeting, September, 1920, 
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cables to a Societies See boy the steel works. The alternating 
currehgiis ta the awit in the generating’station!te 
thé main cubttdtion shown at D, and is distributed to the 
northert: apes At 2200 yolts on, a.ring mein system with.balanced 
protectivé géar. “From V&rious stb-stations current is delivered 
at full and also at 500, to 550 volts for general purposes, / 

supply is also being arranged for Trevil Quarries, situated some 
4 miles to the north of the Upper Mills, transmission being 
arranged at 6600 volts, The ph prt, D, besides providing 
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for the above, is also. utilised as a distributing point for the 
southern requirements, as generally indicated in Fig. 2. A 
ring main on the split conductor system is being run from the 
distributing sub-station, vi@ Waunllwyd, Marine, Aberbeeg, 
Six Bells, Vivian, Tillery, and South Griffin colKeries back to 
the sub-station, and thé transmission is to be at 20,000 volts. 
‘rom this ring branches. will be fed to the collieries north of 
South Griftin, and also.to the Cwmsychan group to the east of 
Tillery. As indicated on the plan, certain collieries and works 
are connected with the generating, station at, the Six Bells 





lines émbraced within the ring are fixed on poles, and are ofa 
type suitable for dealing with the voltage concerned, viz., 20,000. 
Sub-stations.—Figs. 3, 4 and 5 show the type of sub-station 
which has been adopted, from which it will fe deen how pro- 
vision -is made for the incoming’ and: outgoin 
transformers and: switchgear being arranged as shown. 
)| Uses.—Throughout. the steel works electrical power is used for 
the hundred-and-one usual pu The various departments 
dealt with in this area, commencing with the ‘substation, are : 


supplies, the | 


| 

| | Siw Bells Colliery has ia mixed-pressure turbo-generating plant 

| and a sub-station dealing with 20,000, 3000, 2200 and 550 volts, 
Abercarn, Prince of Wales, Colliery has a steam-driven turbo. 

| generating plant, anc 

| Cwmcarn Colliery has an electrically 


a hae 


driven winder—‘ Hgner ” 
t throughout—no steam. 





| system—and an 
| raising plant. 
Air Compressors,-Klectzically driven. air compressors are 
| installed at the following collieries :—Prince of Wales collieries, 
| Victoria; Waunllwyd Colliery; Marine © Colliery ; Vivian 
| Colliery. ‘There are steam-driven compressors at various other 
| collieries. With the probability | of an extended use. of com- 


ar 


_ | pressed air for underground purposes, it is anticipated that a 
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—Sheet mills, dolomite plant, steel works, Upper Mills, Ebbw 
Vale blast-furnacés, spring and wagon shops, tube works, coke 
ovens, Vietéria Colliery by-product plant, gas-cleaning plant, 
Me rms | shops and foundry, Victoria blast-furnaces. At the 
- ieries electrical power is employed, amongst other purposes 
or— 

Horse-power. 





Colliery, the transmission being at $000 volts. This recently 





Q 
cwmrnur ey 





Pane E on WALES aon a 
viCreme station 


“Tre Encimeer” 


FIG. 


acquired station is being connected with the main ring system. | 
There is under consideration an extension of the transmission 
system between Aberbeeg to Cwmcarn vid the Newport-Abercarn 
collieries and ‘the Prince of Wales Colhery at Abercarn. In the 
meanwhile, however, there is no connection between Aberbeeg 
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Ground Floor Plan. 
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and. Abercarn, although Abercarn and Cwnicarn ‘are connected 
by a duplieate line, current being transmitted at 6600 volts to 
the Cwmcarn Colliery, whichis entirely electrified. 
Transmission.—In the main, the transmission lines are erected 
ofthe overhead system, though in places it has been necessary 
to adopt. underground cahle. In the case of the steel works, 
H ‘polesof the ordinary type have chiefly been employed. 
For dealing with the collieries in the southern section, the 
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Continual additions are being made to each group, Most, ef 
the collieries are arranged with their own sub-stations, it being 
ultimately intended to render it ible for the whole of the 
electrical requirements to be supplied from the main generating 
station at Victoria. Various considerations, however, .come 
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Cross Section. 


FIGS. 3-5—PLANS AND. SECTIONS OF TYPICAL SUB-STATIONS 


into the scheme, inasmuch as collieries have beev acquired: in 
which generating plants were already imstailed. ‘itois not 
neéessary to deal in detail with each colliery equipment, beyond 
mentioning the following :— 

Prince of Wales, Victoria, Colliery hasan electric winder 
with .gear-driven alternating motor, electrically driven air 
compressors and an electrically driven variable speed mine fan. 

aunllwyd Colliery has an air compressor installation. 


| combination of compressors with a regulating set may secure 
| a specially economical working ‘condition in what tp’ to’ the 
| present is one of the most wasteful |and, inefficient sources of 
wer, i 
With this brief outline, it will be at once obvious that various 
| points of view require to be takeni into consideration in dévelop- 
ing and utilising’ to the best and most economical advantage the 
| conditions which ¢xist and obtain. Amongst these aro;:-—Tho 
| best utilisation of blast-furnace. and coke-oven 3 the 
| possible economics and advantages, or otherwise, of the adoption 
| of gas engines ;' ‘the electric driving ‘of rolling mills as against 
| steam driving; elegtric winding in collieries as against steam 
| winding ; the total electrification of collieries, already wholly 
| or partially equipped with economical steam plant ; the genera- 
tion or purchase of electric power ‘and the extent to whiich 
recent legislation and thé schemes of ithe Electrical Commis- 
sioners. may, or may, rot, afieet, developments. _Present-day 
values of fuel and ,labour necessitate a revision of hitherto 
accepted opinions and practice in all'the above matters. 





American Engineering News, 





COPPER SULPHATE FOR ALGAZ IN CANALS. 


In the Tieton Canal: of the Yakima irrigation, project 
in the Pacific State,of Washington, alge. growths, have 
been destroyed. effectively, by dissolving copper sulphate 
in the water.» In July, when the pets was sufficient. to 
retard the flow of water, about 200 Tb. of copper sulphate 
were suspended in burlap sacks near the head of the 
canal and dissolved in three or four Hours.’ At the’ érid of 
a week the weed had disappedred along ‘the water line, 
where it had been most abundant, and apparently | the 
ntire growth ‘was,,destrayed,. At; that time. the. canal 
was carrying about. 305, second-feet with a velocity of 
3$ft. per second in the earth canal, and 10ft. in the portion 
lined with concrete. No ill effect was noted upon voxe- 
tation irrigated with this water, nor’ has any otlier diffi- 
culty developed!" Experiménta’ iti earth canals in Cali- 
fornia, using’ thé same strength of solution; failed to give 
the desired ‘results, and further experiments will be made 
with heavier doses of. the chemical. In the Tieton Canal 
the strength, of ,the, solution, was about six to cight times 
#8 great as that used. im reserveirs for city water supply. 
In reseryoirs, thé sacks are usually towed behind a boat, 
or, preferably, a power. launch, as there is Tittle or no 
curtent to disseininats (hd Solation ahd thé éhemical melts 
very readily. "This treatment Kas bean ‘employed for lakes 
ad resérvoits! where; the algw-vor the! decaying alge 
have caused offensive taste to the: water and) offensive 
odours that cause compleints by) residents, near.the lakes. 


TIMBER FROM LIVE AND DEAD TREES, 


Tiniber cut’ from dead “trees is as goud for structural 
purposes as that cut from live trees of similar quality, 
providing that the. wood has, net, been injured by decay 
or the attacks. of, insects. This conclusion has been 
announced by the United States Forest Products Labora- 
tory as the result of extended investigations. ‘If a tree 
stands on the stump or in place for a long timo after it is 
killed, tho sapwood is likely to déca&y or to become infested 
by wood-boring insects. In time, the heartwood also 
will be affeeted.' But the same is true of logs cut from live 
trees and not properly cared.for. ‘If not. affeeted by these 
destructive agents, the wood! from dead trees. should be 
just, as strong and just as, durable as, that from sound 
liye trees. The report points out that, even in a living tree 
the heartwood is entirely dead, and of the sapwood only 
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«a comparatively few cells are living. Most of the wood’ 
cut; from trees is dead, therefore, whether the tree itself is 
living or dead. For this-reason it is explained that speci 
fications for ‘timber ‘should ‘not exclide material ‘from 
dead trees, but should only exelude material showing. 
evidence of. detay or insect infestation exeeeding a-pre-; 
seribed limite: 16>» = oe. 
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Railway Matters. 





‘{1» Canadian National Railways contemplate the con- 
struction of @ train ferry, capable of carrying twenty 
freight cars, to run between the mainland and the island 
of Vancouver. 

A peruTATION from the Netherlands has recently been 
in the United States studying electrification. It is said 


that it is proposed to convert from steam operation! to } 


electric traction the railway between Amatersaey 







Hague, and Rotterdam. Y 
We regret to announce the death, on the 17th ; 
the Registrar and 
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Gove nme t 
gre SSCs of l y 
One of the f 
standard oo 
may be 
moving 1 
loads. “ 
panies to ‘i 
The gu 
Railroads ® 
expired on , 
self-support 


from the 
inventory : on 
August 3hst. , 

in a letter from the. vi } : iati of 
British Chambers of mmerce to the various chambers, 
it was observed that# 3 ulr to the 


Ministry of Transport sward of the Wages 
Board can be made“®iffeetive the opinion of the Rates 
Advisory Committee shall be taken as to whether the 


traffic can bear the cost of any increase. 


REFERENCE Was mado in this column on May.2Ist last 
to a serious collision at Moradabad in April, when a large 
number of native passengers were thought to have lost 
their lives by the subsequent fire. At the Imperial Legis- 


lative Council held at Simla on August 24th, Colonel 
Waghorn, the chairman of the Indian Railway Board, was 
able to confirm the number of deaths as not exceeding 
forty-five. 

THe London and South-Western Railway has put into 
service a number of new “ trailer’ cars, in order to cope 


with the congestion on its electrified suburban lines during 
the busy hours of the day. In order to inerease the 
capacity of each train, while not going to the expense of 
new motors and control gear such as would be required 
in the construetion of a complete unit, the length of each 
iwo-unit train has been increased. by including twoi@ddi- 
tional trailer coaches’ in the middle of the train. =~ 


‘Tue general manager of the Furness Railway: “the 
he Barrow,docks—has sent out letters 


company owning tl 
to trading: concerns atid in Barrow with a 


bodies 
view to the ah ego of the port. Mr, Speakman says 


that efforts are his company to increass 
the dock traffic, and bagaks thet iotit ed committee 
should be formed } assist the y in its 


t the Committeo would, in the main, 
consider methods of i imports and exports and, 
incidentally, the development, ¢ [the town and district. 


lr was one of the boasts of the United States Railroad 
Administration ler its. direction, the railways 
handled a greater tra [8 than in any previous year. 
The ton miles in that year Were 400,379,284,111, as com- 
pared with 394,382,0 ‘in 1917—when the railways 
were company -operated—and — with 362,444,397,129 in 
1916. Figures recently by the Inter-State 
Commerce Commission that the actual tonnage 
carried was greater in 1917 than in 1918. For the three 
years in question the tons moved were 1,263,265,890 in 
1918, 1,264,015,725 in 1917, and 1,202,000, 067 i in 1916. 


THERE were two! railway ‘accidents’ last week. On 
Thursday evening the 7.45 South-Eastern and Chatham 
express from Ramsgate was being backed on to some other 
vehicles at Margate West when it was turned in error on 
to a line on which a goods train was standing, and a 
collision ensuéd. The “following Friday morning, as the 
London and North-Western 9.20 from Afonwen to Bangor 
was entering Byonkir station, it was, apparently, admitted 
on to the wrong line, and so came into collision with a 
goods train waiting in the station. The fireman of the 
passenger train jumped off before the collision occurred, 
and, falling under the coaches, was killed. 

Our Néw York conte: » the Railway Age, has 
sent a member of its staff to study and write upon the 
railway situation in South America. His first article has 
recently appeared, and. the editorial comment thereon 
said that “‘ his attention was struck by the well-known 
predominance of the British interests throughout most of 
the southern continent—except in Chile, where the rail- 
ways are Government owned.” He shows himself yery 
optimistic concerning the , in Chile, but 
expresses the opinion very p ainly that it will be a long 
uphill proposition to sell American goods to the British- 
controlled railways, which prefer to make their purchases 
in England and to English designs. 

THE construction of a railway which would connect the 
Pacific Ocean with the Amazon River, serving the Repub- 
lies of Ecuador, Colombia, and Venezuela on the north, 
and Peru, Bolivia, and Brazil on the south, is involved 
in a concession which has been authorised by the Ecua- 
dorean Government. Authority fér the construction 
of the railway is said to have been obtained from the 
Government at Quito by Sefior Ignacio Leon, former 
Chilean diplomat, for a syndicate capitalised at 25,000,000 
dols., the members of which tmoltide many prominent 
Chileans. 'The route would start from Port Bolivia on the 
Pacifie and run to Port Borza on the Amazon. The 
proposed railway, in addition to serving a zone bordering 
on what is said to be among the best petroleum bearing 
districts in Peru, would afford a means of connecting 
the four large and isolated provinces of southern Ecuador, 
with 500,000 inhabitants, with the rest of the country. 


offorts. His idea is 




















Notes and Memoranda. 





PossiBLy the most important engineering work now 
being planned in Fratiee is thé development of the Rhone 
River from lake Geneva—-Lac Leman—at Geneva to the 
sea. The proposed development is to be in the threefold 
interest of water power, navigation and irrigation. Studies 
have now been completed, and the results presented to the 
hog leis aga which is shortly expected toa i 












aie ssteiaill popular belief in the use and ¥ 
ining rod, says Nature, gives considerable im 
cer publication of the United States Geole 
the subject. ‘‘ The Divining Rod,” 
“lis, is @ condensed history of water-  witolbonge We 
is @ & bibliography with many hundred entgies. 
origin “of the divining rod is lost in antiquity, bube 
in 1tg value for a variety of purposes besides v 
has persisted until the present day.’The U 
Geological Survey considers that for all practical 7 
the matter is thoroughly discredited and of no % 
ever in. either water or mineral ores. — 
adds a Pa various mechanical ‘‘ wa 







“quite unsound in prineiple. 


In co tion with the wok oa eas 
on the rec ation of the coal mi it 
6 i ; ord that the hi 


ent through a ring 
d shafts. To reclaim the ¢ 
a ring of , fifteen in number, pidied on 
ferene of of a¢ircle 5m. in diameter is bored eo : 
with the shaft. he holes go to the icpelbocss 
underlying the limestone, and cement 
71 lb. to L: x 8 r 
i ted that the extraction of ee Cat 
about four months, but full capacity will proba 
be reached in less than two years. About 1500 men are 
engaged on the reclamation work, contrasted with the 
15,000 employed when the mines were in full operation. 
An interesting method for~detecting men and also 
inanimate objects, which are at a higher temperature than 
adjacent objects, by means of the.emitted heat radiation 
was developed for the United States Army during the war, 
but too late for it to receive any extended application. In 
the experiments which were noted recently in the Scientific 
American a thermopile was placed at the focus of a para- 
bolic mirror, The radiation from the warmer object fell 
on the mirror and was reflected to the thermopile in circuit 
with a galvanometer. It was possible to detect a man 
600ft. away. A man lying in a depression i ithe gro 
at a distance of 400ft. was detected unfaili as soon as 
he showed the eiithina capt c part of his face above ground. Seéret 





be carried on by covering and uncovering 
prima An aeroplane at an altitude of sours Follow be }" 


picked up by such an instrument and its alk 
Aw electric lamp wiich provides an approximate 


source of light was reeently described in the Revue Generate 


de U Electricité. In this lamp, which is known as’ Gar- 
learini’s rotating ate lamp, the inventor uses, it is Stated, 
a cored carbon rod of sractionlly the ordinary type as 
positive electrode, which provides the luminous. crater. 
The non-luminous, negative electrode is a metallie ring 
surrounding and presenting its inner edge towards the 
crater; the ring is cooled by circulating water or spirit. 
By the action of the magnetic field of a coil the are between 
the crater and the inner edge of the ring is caused | tate 
at 500 to 3000 revolutions per minute. The ro’ is too 
rapid to be distinguished by the eye, and the are only 

as a highly incandescent spot surrounded by a 
bluish halo. Only the positive electrode burns away, 
and the regulation is obtained by the movement of this 
electrode. 

Certain advantages are claimed in regard to soot 
abatement by the use of salt spread over boiler fires 
during periods of light duty. Mr. B. 8. Murphy states 
in Power that the action is primarily chemical. The salt 
spread on the fire is brgken up by the action of the heat 
into its components both in their gaseous state, and it is 
the reaction of these gases on the soot, both the com- 
bustible and non-combustible, which produces the desired 
result. The experiments were conducted with anthracite 
fuel, but it is suggested that similar results would also be 
obtained with bituminous coals. Itis claimed that the use 
of the salt removes from the heating surfaces and the furnace 
walls a large amount of clinker and soot, that it removes 
soot from situations which it is impossible to reach by 

means, and» that it loosens 
red flue ash from the furnace 


and boiler surfaces so 


during the daily cleaning. 


NicuroMe is a metallic alloy compounded 
chromium, and iron. Its Ses ‘oon is rh 2750 ne 
Fah., and it may be cast in sand moulds 
form and in to 5000 Ib., ntates the Iron tl 


Owing to its o high Dee point it is melted in electric fur- 









naces. It has oo strength of from 50,000 lb. to 
55,000 lb. per squa h when cold and possesses in a 
remarkable re "the property of maintaining a large 
portion of t th at temperatures that would 
render iron or ;~ Non-resistant. Though 


certain experiments have shown an increase of 32 per cent. 
over normal in the tensile strength of structural stool when 

. or deg. Fah., and 16 per cent. in 
t iron under similar conditions, 
1 ial is reduced to less than 16 per 

mpera has reached 1500 deg.; while 
nichrome, at this Saemitare, has a tensile strength of 
24,500 Ib. per square inch, or nearly 50 per cent. Nichrome 
withstands continuous high temperatures without warping, 
cracking, swelling, and blistering, and with little oxidisa- 
tion. Theslight film of oxide whieh forms resists the action 
of strong alkalies and acids. Because of these qualities 
nichrome is peculiarly adaptable to the construction of 
receptacles for the annealing, case-hardening, or other heat- 
treatment of steel, as well as for electrical resistance 
elements. Cast nichrome, is also, being substituted for 
other materials in many parts of glass-making machinery. 





by Mr. = 







t they may be readily removed. 
from nickel,. 





_Miscellanea. 


THe damage done in the fireJat the™ factory of the 
Dunlop Company in the Paris suburb of Clichy on Monday 
evening is reported to be confined to tires, of which £80,000 
worth were destroyed. _ 

Tax Fulham Borough Council has received sanction 
from the Electricity Commissioners to the borrowing of 

7, the cost of “ linking up ”’ with the Hammersmith 
taking, and an additional £5593. for mains and 
ners for other purposes. 
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r ; iret five moths of the current year the 
ies of iron ore in metrie tons were exported 
1+-+576,690 to Germany, 500,645 to Belgium, 
Ee: iin, Luxembourg, and other 
metric tons in the five 
J in the gorresponding 

tons during the whole 


clesteie powe r a distance of 750 
miles has just been made te an an engineer, Professor 
Guarini. He stiggests that instead of sending Belgian 
coal to Italy by railway, it should be possible to transform 
it into electric. power and transmit this power direct to 
Italy. He does not think that the plan presents any insur- 
mountable difficulties. The distance, as the bird flies, 
between the Belgian mining centres and Lombardy, for 
instance, does not exceed 750 miles. 

Accorpine to the Berliner Tageblatt, the Rheinisch- 
Westfaelische.._Elektrizitaetswerke, the big enterprise 
founded by Herr Hugo Stinnes, which already supplies 
a large part of the Rhenish-Westphalian industrial area 
with electricity, proposes to use lignite it lace of coal. 
This object is to be attained ‘thre ing agree- 
ment which has been come to with th .¢. Braunkohlenwerk 

. ich. for the complete taking 
c : ern ata later date. 
tion. sine | 1913 ‘has declined all over the 





tn 


of China, where the annual 
and the export of coal has 
“by the Danish State 

$6 coal and the announce- 


output is steadily increasing 
already begun. The order 
Railways for 10,000 tons of 
ment of the discharge of 106006¢6ns ; in Marseilles may 
indicate, states the Hconomic Review, the beginning of a 
new chapter in the history of the coal industry. China’s 


coal resources are esti at 995 milliards of tons, or 
200 milliards more than “Europe's... 

WoRKMEN engaged in digging # manhole on the Alton- 
road, at the juncture of roads to Bentley and Borden, 
near Farnham, Surrey, discovered, 5ft. below the surface, 
part of the old Roman road from Winchester to London. 
The road, according to the Surveyor, was in an excellent 
state of preservation, the surface dressing being a foot in 
thickness, and composed of flints and cement. To pene- 
trate the surface, drills and steeliwedges had to be em- 
ployed. The flints used in the construction of the road were 
similar to those of Farnham Castle. 

Last; year’s output of coal from the Malayan collieries, 
in the State of Selangor, Malay Peninsula, amounted 
to 191,293 tons, as compared with 168,740 tons in the 
previous year and 155,279 tons in 1917. The natural 
increase of output was ‘inhibited in 1918 by difficulty in 
obtaining machinery_and plant and by shortage of labour. 
The latter difficulty also gave trouble during the year under 
review, but the increase in output may be regarded as 
distinctly satisfactory in the circumstances, and the 
management expects ultimately to attain an annual output 
of 400,000 tons. 

Tue State Department of Washington announces that 
representatives of Great Britain, France, Japan, Italy 
and the United States will gather at Washington on October 
8th to prepare the agenda for the fortheoming International 
Communications Conference, «t which the whole field of 
électricab-communication betyeen nations, as well as the 
question of what shall be —_ With the German cables, 
will be diseussed. The | States will be represented 
at the meeting By Mrv urleson, the Postmaster- 
General, Admiral Benson, oa chairman of the United 
States Shipping ee St Mr. Walter Rogers, a Govern- 
ment wireless*offi¢ial 

Ir is stated in the report of the Swedish Ironworks 
Association that the output of pig iron during the first half 
of the current year @ 212,200 metric tons, as 
‘compared. with 301,400 tons in the corresponding half 
of last year and 379,200 tons in 1914. The output of 
open-hearth steel amounted to 166,900 tons in the first 
half of 1920, to 207.260 tons in 1919, and 219,300 tons 
in the first half of 1914, The total output of rolled and 
forged iron and steel amounted to 143,500 tons in the first 
half of the current year, as compared with 154,400 tons 
in the corresponding halfin 1919. The exports given for 
the first half of 1920 are €@ompared with those for 1914 as 
follows :—Pig iron ‘tons (68,300 tons), ingots, 
blooms, and billets: 7100 tons (17,300 tons), rolled and 
forged products 63,700 (95,700 tons). The imports for the 
two half-years, 1919 (and 1914), are returned as under :-— 
Pig iron 21,000 (47,900) tons, shapes, &c., 25,200 (27,900) 
tons, rails 22,400 (36,300) tons, plates azid sheets 25,300 
(12, 600) tons, tubes 16,400 (12,500) tons. 
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MACHINE TOOLS EXHIBITED AT OLYMPIA 


(For description see page 291) 
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FIGS. 50 AND 51—DOUBLE HELICAL GEAR GENERATOR—DAVID BROWN AND SONS, LIMITED 
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FIG. 52—-WICKSTEFD SINGLE PURPOSE LATHE FIG. 53—H. W. WARD’S 7}-INCH CAPSTAN LATHE 
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FiG. 54—THE VICKERS BROACHING MACHINE 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer. 


BUENOS AIRES.—Mrronett’s Boox Store, 576, Cangallo. 
CHINA.—KELLY AND Wass, Lamrrep, Shanghai and Hong- 


Koi 
EGYPT. — Cato Express Acrnoy, near Shepheard’s Hotel, 


FRANCE. opbevuae Anp Carvitiet, Rue ds la Banque, Paris, 
CHAPELOT. py Cre.,) 136, om 8t. ow Paris, 
,DIA.—A. MBRIDGE AND Co,, Bombay ; ACKER 
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The British Machine Tool Trade. 


Tue second exhibition of machine tools organised 
by the Machine Tool Trades Association closes 
to-morrow. The three weeks during which the show 
has been open to the public have, if we hear aright, 
proved most profitable to the exhibitors. The attend- 
ance has been excellent, many substantial orders have 
been received, and much useful propaganda work has 
been done. That the exhibition has been a success 
in every way in spite of the manifold difficulties 
attendant upon its organisation, reflects great credit 
upon those responsible for its management, and is a 
valuable indication of the healthy condition of the 
British machine tool industry at the present moment. 
If it had done nothing else than impress upon all and 
sundry the fact that the industry to-day is filled with 
vitality the exhibition would have justified the troub e 
and expense it has entailed on all who have taken part 
in it: In our view it was little short of imperative 
to demonstrate to the world that British machine 
tool designers and builders are not suffering from 


lassitude consequent upon their extraordinary efforts. 


during the war, but that, in actual fact, they have 
greatly benefited from the experience gained while 
adapting their ideas and practice to meet the require- 
ments of war time. . The healthy condition of the 
industry is in some respects a little surprising. It 
might have been supposed that the disposal of the 
vast quantities of machine tools produced in this 


. country and purchased from abroad during the war 


would have created a “slump” in the demand for 
new tools. Such, however, has apparently not been 
the case. The machines turned out expressly for the 
manufacture of munitions have readily been absorbed, 
it is true ; but their release has not materially affected 
the post-war prosperity of the machine tool trade, a 
fact which may be attributed in part to the specialised 
nature of most of the war-time productions, in part, 
perhaps, to the depreciation suffered by many of the 
machines as the result of hard driving by semi- 
skilled labour, and in part to the necessity of meetin 
the requirements of new manufacturing methods wit 
new. designs of tools,, The industry is, undoubtedly. 
healthy, work is plentiful, and our designers are filled 
with new ideas.’ But while the immediate position 
as denionstrated at Olympia is satisfactory, the pros- 
*| pects for the future contain certain elements which 
may go far to render the present prosperity transient. 
The reputation of British machine tools has always 
been. high, but in the past the value of this asset has 
been diminished by the alleged conservatism of their 
makers and the. disinclination which they showed 
against radical departures in established design. No 
observant visitor to Olympia can have failed to notice 
that to-day the old spirit, if it ever really existed, has 
been exorcised. As a direct result of the impetus 
produced by the war, possibly-in part'as‘a result of 
the enforced contact on a large scale with the ideas 
and products of machine tool makers of other coun- 


tries, British designers now show praiseworthy initia- 
tive.in adopting. and developing new lines of thought. 
So far as we can see, there has been no deterioration 
in the quality or finish of the machines ; the almost 
too high standard of former times is maintained. 


| Superior quality is now, however, no longer the sole 
| principal ideal. 
| desire to develop and improve the nature and capacity 


Accompanying it theré is ati obvious 


of’ the’ machine to the limits i ed by practical 
considerations. In this respect “the ‘resin table pro- 
gress made in the application of electric driving, the 
development of worm’and gear wheel generating pro- 
cesses; and’ ‘the ‘attention now ‘being paid to the 
centralisation of all ‘contfols at one point of ‘the 
machine aré ‘noteworthy. examples. The ‘spirit of 
progress is not confined to: the ‘hewer firms, to the 
large number of recruits who were attracted to the 
industry during the wart, and who, ‘we are glad to see, 
still survive under peace conditions. The old-esta- 
blished makers; those in whose hands the reputation 
of British machine tools has lainfor many years, are, 
if anything, ‘taking the lead in ‘pointing the way to 
new ideals. The general sense of movement ‘and pro- 
‘gress within the industry is entirely satisfactory. 
But while we rejoice at it, we are forced to ask whether 
itechnical’ developnients alone ‘will have’ sufficient 
strength to secure the British machine tcol industry 


5|in the place that it merits; None can doubt that 


difficult: times are ahead of this trade, as of all other 
branches ‘of ‘ engineering and’ industry generally. 
‘Demand will not’continue indefinitely at a high level, 
and competition will certainly’ become far more acvte 
'than’ it is to-day. Already ‘rivals in other countries 
‘are making their influence félt.’ America so far is the 
‘chief, as the large number of machines, tools, and 
appliances ‘of United States origin exhibited at 
Olympia demonstrate. Scandinavian and Swiss 
engineers also have a footing in our markets, while it 
is only too clear that Germany, in spite of the Machine 
Tool Trades Association’s ban against the exhibition 
of German and Austrian machine tools, will so_. begin 
to recover its former position as a rival. The first few 
lots of German machine tools exposed for sale in 
London indicate that, thanks to the rate of exchange, 
the prices to be charged will apparently be approxi- 
mately but half those demanded for corresponding 
tools of British manufacture. The threat is a serious 
one indeed, for with such a disparity in the cost we 
can safely assert that technical superiority alone will 
not be sufficient to overcome it in several important 
markets for our machine tools. 


The situation, as we see it, emphasises the necessity . 
for organisation within the ranks of the British 
machine tool industry. Organisation of a certain kind 
and extent already exists. There is, for instance, the 
Machine Tool Trades Association, the body responsible 
for the exhibition at Olympia. This Association has 
a wide membership, but its prime function is a very 
limited one. As our readers will no doubt recall, it 
was founded in 1910 with the express object of pro- 
moting comprehensive exhibitions of machine tools 
at reasonable intervals and of avoiding frequent 
minor shows. organi by outside parties. The 
Association fulfils its duty efficiently, but. beyond 
becoming a branch of the Federation of British Indus- 
tries it has adhered to the restricted object to achieve 
which it was brought into being. In contrast with 
this Association we have another body, a body of 
younger growth, one intended to serve a purely com- 
mercial purpose, namely, the company known as 
Associated British Machine Tool Makers. This com- 
pany represents the association for trading purposes 
of twelve well-known makers of machine tools and is 
the selling organisation for eight other smaller firms. 
The policy of the company aims at the concentration 
of each of its members or associated firms upon one 
or more types of machine tools, no two members 
making the same types. In this way internal com- 
petition between the member firms is eliminated and 
a harmonious scheme of foreign representation is 
rendered possible. It can hardly be suggested. that 
the company could be extended to include the bulk 
of the principal firms outside it, for by so doing one 
of the chief objects of the eombination—the suppres- 
sion of internal competition—would necessarily be 
destroyed by the inclusion of manufacturers of dupli- 
cate products. Nor can we recommend the formation 
of a second association from the firms at present out- 
side the existing one, for regrettable competition for 
foreign orders and duplication of effort would be 
bound to ensue between the two rival organisations. 
Yet in union of interests lies, we believe, the chief 
hope of the British machine tool trade. Superior 
quality, technical excellence, and up-to-date ideas are 
not the sole essentials to continued prosperity. They 
must be combined with prices that will tempt the 
foreign and domestic buyer. As it seems hopeless to 
expect that manufacturing costs will suffer any con- 
siderable reduction in the immediate future, it remains 
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possible to economise only by: each firm concentrating 


on but one class of machine and ‘by all uniting to’ 
present an undivided front to the foreign competitor 


and buyer. 
. 


The German Coal Industry and Socialisation, 


THE present situation of the coal mining industry 
in different countries seems to render it, desirable. to 
draw. attention to the position in Germany, where, 
according to the text of the report. of the Socialisation 
Commission, which was issued on Saturday, it is 
proposed to transfer to a. public authority entitled 
the German Goal Community the control of all-present 
and future coal-mining. properties ; in. other words, 
the industry is to be “ socialised’’ or placed in the 
possession of and under the control of representatives 
of the general community. The precise difference 
between socialisation and nationalisation. as repre- 
sented by State ownership and working, as, for 
instance, in the case of State railways, postal and 
telegraph services, &c., is inconsiderable when 
regarded from the standpoint of the final object. in 
view, In the case of nationalised or State-owned and 
worked undertakings the management is entrusted. 
entirely to State officials. under a board of super- 
vision, and, any net profits resulting are allocated to 
the benefit of the National Exchequer, which also has 
to bear the burden of any .osses. In the case of 
socialised undertakings the ownership and. manage- 
ment are vested in the hands of a body or organisation 
elected for a period of years and composed of managers 
of the works concerned and of representatives of. the 
staff and workmen, the consuming industries and other 
consumers, together with technical: representatives 
appointed by Parliament and by the financial 
authorities of, the Government. Under this scheme 
profits go to the credit of the National Exchequer, 
which also must bear the burden of losses. It will 
thus be seen that, since State ownership is equivalent 
te ownership by the general community, the only 
material difference between socialisation and national- 
isation is represented by the substitution for State 
officials of community officials, and the placing of the 
management in the hands of an elected body. In 
fact, one form of bureaucracy is to be. replaced iby 
another, with its pernicious effects on management, 
output, and the costs of production, with the final 
result of still higher prices to the public for the com- 
modities “* socialised.” 

The present German Government, like its immediate 
predecessor, is pledged to carry into effect some 
scheme of socialisation of the coal mining industry. 
The tentative measure in this direction which was 
adopted in the industry last year has failed to bring 
about public control, although it has already resulted 
in enormous increases in coal prices. Under this pro- 
visional legislation the various coalowners, in the form 
of the Federal Coal Syndicate, still remain almost all- 
powerful in the practical domination of prices, and 
still represent the amalgamated interests of the 
colliery owners. It is true the Federal Coal Syndicate 
is subject in some respects to the public authority 
termed the Federal Coal Board, which was created 
by the same hastily introduced method of regulating 
the coal industry ; but if the Federal Syndicate is 
able to produce costs sheets justifying a further 
advance in prices, neither the Federal Coal Board nor 
the Ministry for Economic Affairs, which is the final 
authority, is able to refuse sanction to proposed 
increases in prices. Now, according to the report of 
the second Socialisation Commission on the coal 
industry, issued on Saturday, the doom of the syndi- 
cates, including the Federal Coal Syndicate, is to be 
pronounced, and private ownership is to be abolished 
either in the immediate future or within a period of 
thirty years. The report states that “ all members 
of the commission are agreed that an extensive 
exclusion of capitalistic profits in coal mining is 
demanded,” and “the preponderating majority. is 
also of opinion that a transfer of mining to an exclu- 
sively common economic basis by the exclusion. of 
private property in the means of production is 
requisite.” Apart from these agreements in prin- 
ciple the report is composed of two parts : a minority 
report signed by ten members, and a majority report 
bearing eleven signatures, although certain reserva- 
tions are made by some of the members of the latter. 
In substance the only material difference between the 
two reports is that while the minority scheme con- 
templates an immediate expropriation of the mine- 
owners on the payment of compensation, the majority 
report provides for complete socialisation to take 
place in the course of thirty years. 


The two proposals, of which we have given in a brief [ 


form the essential features,’ are now under the con- 
sideration of the Government. Its position is a little 
embarrassing. It is, as we have already mentioned, 
committed to socialisation of the industry, and a 





decision will therefore haye.to-pbe reached to p'ace 
one of the schemes before the “Reichstag or a fresh 
scheme must be prepared for deliberation. The con- 
troversy on the question, therefore, will only begin 
when the real nature of the Government Bill’ ‘is 
known. In the meantime the coalowners, although 
they were acquainted a fortnight ago with a summary 
of the reports, have not yet given expression to their 
views on the subject ; indeed, they seem practically 
helpless between the Government on the one hand and 
the miners on the other. Yet there never was a time 
when outspoken criticism was more necessary than 
to-day in the face of a prospective decision which 
will exercise a great influence on the industrial future 
of the country, which may give the miners merely 
a change of emplofer without improving their social 
ition, and which may place further financial 
ens not only upon all consuming industries and 
increase the prices of their manufactures, but also 
further raise the prices of coal in a country where 
its cost to the general body of consumers is aready 
at least ten times greater than early in 1914, 








Research and the University 
Problem. 


Iy..an.address. to. the.Old. Students’ .Association. of 
the Royal College of Science last week, Professor 
H. E. Armstrong, F.R.S., dealing with the pre- 
es history of the) Reyal. College of Science 
and “University Problem, made™some. strong 
remarks upon the position of research in this country 
and our system of scientific edutation. 

Referring “to” the “manner in” which “Germany 
developed her chemical industries, he said that when 
the German universities were commercialised, largely 
through Kolbe’s discovery of his method of manu- 
facturing salicylic acid, open discussion of the work 
that was going on with and, among. the students 
became impossible. The reason was that manu- 
facturers then began to retain and subsidise the active 
workers in the various laboratories, and had _ first 
call on their results, From that time on, the training 
of the German laboratories ceased to be of special 
value, and that given in our own laboratories became 
the more valuable because there was no commercial 
object in view. During the war the value of scientific 
inquiry had been dinned into thé public ear, and the 
consequences of our comparative neglect of such work 
had) been proclaimed far and wide. There was; 
however, a danger that we might overdo things in our 
efforts to ithprove. The talk was largely artificial, and 
by those who had no real knowledge of the situation. 
Moreover, organisation was not everywhere pro- 

ing on sound lines. -We were threatened with 
loss of freedom and with Government control—the 
two terms were synonymous. If the conditions that 
the Advisory Council for Research was seeking to 
carry into operation were accepted, our teaching 
institutions would very soon’ be commercialised: in 
the way they had been in Germany during the past 
thirty years: or more, and we should, without fail, 
kill the goose that. was to lay the golden eggs, i.e., 
the free working of the original mind. We could not 
place ourselves in the hands of people who had no 
understanding of the work and allow them to control 
it and worry us constantly for results. Unless 
scientific workers constituted themselves a trade 
union and put down all public interference with their 
work, and unless they were trusted with the necessary 
funds and allowed to act according to their own 
discretion, science would make little or no. progress 
in this country. 

Passing on to present-day methods of scientific 
education, he said that the same claim must be 
made, because, unless a sound foundation be laid, 
ho proper superstructure would be possible. But a 
sound foundation could not be laid under our present 
** cursed, commercialised, worse than Chinese, soul- 
killing examination system, which no parliamentary 
language could describe.” Even on physiological 
grounds, we must mend it by ending it. 

On what did the future.in science of our colleges 
depend ? 1t depended on genius and leadership, on 
ideas and the free exercise of ideas more than on 
buildings and on funds. He contrasted the work 
done in the miserably cramped laboratory at the Royal 
Institution, London, during a century with that done 
in the Lendon colleges and expressed the conviction 
that the single. untrammelled Institution had the 
lead to an extraordinary extent. .Why had the Royal 
College. of Science and the now attendant :nsiitutions 
been comparative failures ? Hoffmann made a con- 
siderable splash in the early days through his own 
work with the aid of German assistants, but when 
analysed, the performance of his school did not come 
to very much, and he was satisfied that one reason 
why Hoffmann returned to Germany was that he 
saw little chance of forming a chemical school here. 
Frankland, his successor, was able to do a little, but 
he was soon attracted away into the field of practice. 
Why. did such men fail ? Because England was under 
the blight both of the Bar and the classical party, 
and because the intelligence of the nation was not 
only attracted away, but knowingly, if not advisedly, 


turned away from science. To be of real use, an 
institution such as ‘the !mperial College had ‘but one 
course open. It must take.its fate-entirely into its 
own hands and show Somié measure of intelligence jn, 
digesting the lessons of the past and applying thom 
to the futurs. 

The need: now was ‘that special kinds of university 
education must, be provided to meet thé wants of 
specific classes. For instance, he was satisfied that 
the iaverage enginsering student and the average 
chemical cr physical student ‘were of two quite 
different ‘types of men. The engineering student 
shied at chemistry and physics and rarely acquired 
sympathy with either ‘subject, not because he did 
not want ‘to learn them, but becatise, their ‘method 
made no appé¢al to his intelligence, the habit of mind 
of the engineer being constructive, whilst that of the 
chemist and physicist was analytical and introspec- 
tive. Chemical engineers were being much asked for. 
A few might he raised. by striving to teach enginewrs 
to be chemists; @ larger proportion, perhaps, by 
teaching chemists engineering, because many chemists 
were. constructive in their outlook as well as analy- 
ticai; bat in neither case would the hybrid be really 
competent’ in both subjects.j Therefore, if we wore 
wise we should follow the Germans’. example aid 
manacle the chemist with the engineer and attune 
the two to work in thetic vibration. For these 
reasors he held that Imperial College must he 
autonomous and its courses carefully adjusted to 
suitythe special peculiarities of its students. He would 
limit its functions, because he was convinced that it 
did vot and could not provide both for phy :ical and 
biological science. He would leave the Imperial 
Coliege to deal with physical science, would constit:ite 
University College an Imperial college of biological 
science and technology, and convert, King’s College, 
London; int6 an Imperial college of arts and eeonomics 
—the three forming one Imperial University of London. 
Although these proposals might seem revolutionary, 
we néeded a revolution in education to make it effec- 
tive. Merely to mend and patch the old machine 
would not help :us. 
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Kelly's Direetory ofthe Merchants, Manufacturers «1! 
Shippers of the World, 1920, London: Kelly’s Direc. 
ries; Limited; 182; High Holborn, W.C. t.-<“The*twerts 
‘ourth annual edition of this book appears in two volumes 
this year. Many diffietilties ‘have ‘been/experienced in thi 
production of this issue, one of the most important bein, 
the ré-making of the samy hus Europe. ‘The present edition 
of the books contain no fewer than 1400 pages, more than 
previous issues; and weighs nearly 17 lb. The revision «i 
the information contained in the new issue has been 
made as accurate as possible, but in some parts of thw 
World it has been impossible for the agents to make the 
necessary corrections in the same manner as they were 
able to do previous to the war, The directory is intended 
for the use of merchants all over the world, and the 
headings throughout are given in English.and Freneh, a1! 
further also in the commercial language of the country 
to which any particular Section refers. The information 
given relates to over 20,000 foreign and colonial cities 
and towns, and there! dre a quarter of a million trade 
classifications given tinder them. The indices, consistiny 
of over 400 pages, give some-150,000 references, and are sv 
complete that by the use of the first index the pages 
relating to any individual plate ‘can be! ascertained in « 
moment, and by the use of the ‘‘ Index to Trades ”’ a mer- 
ehant carrying on any particular trade at any particular 
place cam be found with:equal facility ; and this, too, 
ean be done with equal readiness by both the English 
and the foreign merchants, as the latter have for the 
purpose only to make use. of the ample indices to trades 
given at the begi ng of the book in’ the principal 

commercial languages of the world. 


Chambers of .C , Register, Vol. &.,..The,. official 
handbook of the, following Chambers _of Commerce : 
Barnsley, Barrow-in-Furness, Burnley and district, Bury, 
Carlisle, Goole, Great Grimsby, er isa Lancaster. 
Macclesfield, South of Scotland, and Warrington. First 
issue. 1920. ‘Derby: Bemrose Publicity Company, 
Limited.—As will be seen, about a dozen different Cham - 
bers of Commerce have co-operated in the one book, and 
consequently it has been impossible to give anything like 
the detailed matter that is produced if only one district 
is dealt with. For such an important book 4s this it seems 
to us a pity that much’ good material is lost’ to the searcher 
after information. An endeavour has, however, been made 
to cover the history of each town, dealing with its most 
important industries, The, variety of trades dealt with it 
apparent by the indices; which may prove invaluable to 
manufacturers, merchants.and shippers. The trade index 
is in five languages, English, French, Italian, Russian, and 
Spanish. The first volume is well illustrated with views 
of the different towns, and the advertisements show most 
of the more important productions of the firms concerned. 








Tux question of oil.fuel for locomotives is one of interest 
at the moment, not only inthis country, but in India and 
South America. It has been under extensive test on the 
Indian railways for some time, and reference thereto 
was made in the annual reports of railway administra- 
tion for 1916-17,.1917-18 1918-19—see THe ENGINEER 
for May 4th, 1918, April 4th, 1919, and March 19th, 1920. 
Mention was made in this column on October 24th, 1919, 
of the use of ‘oil fuel on the Entre Rios Railway, and on 





October 31st of its use on the Central Argentine. 
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SIR. WILLIAM. MATHER. 


Ir is with sincere regret that. we have to. announce 
the death on the 18th inst; of Sir William Mather, 
PC, LL.D., at his home, Bramble Hill Lodge, 
Bramshaw, New Forest, in, his eighty-third year. 
sir William Mather was:born in Manchester, ancl 
was the son of the elder of the-two brothers, William 
and Collin Mather,.who founded the business of 
Mather and Platt. He was educated at private schools 
and afterwards served an apprenticeship with his 
father’s firm. “At ‘the same time he attended the 
evening technical classes at Owens’ College. In 1862, 


wh 








en twenty-four years of age, he beeame a partner | - 
in the engineering works with his uncle Collin and | 


Mr. J. Platt, and nine years later was made responsible | 


for the management of the concern. 
Although his business in life was engineering, and 


although ! ome! é 
ereatly to the reputation which it had long enjoyed, 


under his management his firm added | 


Nl 
takings that are ‘intended to ‘benefit the ‘engineering’ 
profession. 


SIR, JAMES, BENJAMIN. BALL. 


On Friday evening of last’ week we heard with 
great regret that Sir James Benjamin Ball, the chief 
engineer of the London, Brighton and) Sottth Coast 
Railway, had’ died suddenly from heart failure after 
playing golf. Sir:'James’ joined » the ‘* Brighton ”’ 
in 1917, going to it from the position of chief engineer 
to the Great Central. With the latter line he had been, 
first as engineer for. new works and then as chief 
engineer, for'ten years,‘ and prior to that» he »was 
engaged: on the’ construction and maintenance of 


the Lancashire, Derbyshire and: Kast Coast ‘Railway | 


-a line absorbed by the Great Central at the'end of 
1906. He was a fine example of the railway’ chief 
engineer of the’ present day, a class that now: enjoys 
few of the opportunities ‘their predecessors ‘had: of 
constructing works that bring fame. He carried out 
many important’ schemes, but all of such a character 


| that it is difficult to select any, save two, for special 


it is not so much with technology as. with practical 
| equipment of the Immingham Docks and ‘the devia- 


common-sense Philanthropy that his name will be 


remembered., He was not only a firm believer in 


technical education, but an active worker .in.,that | 


cause. On the ‘creation of the Royal Commission 
of 188] 
means and results of technical education abroad, he 
was appointed to make 
investigations in Russia 
and the United States 
of Americas; and, his 
report Wes of very con- 
siderable. value in the 
framing of the Technical 
Instruction Aet,of 1889. 
He was also. ehiefly -re+ 
sponsible for, the ‘estab- 
lishment of the Manual 
Training. Seheel for 
Boys in the Manchester 
Mechanics’. Institution 
the first of its; kind. in 
England++-and it, was 
owing to his good offices 
that the (profit . of 
£43,000 realised: by the 
Royal Jubilee | Exhibi- 
tion held in. Manchester 
in. 1887 was devoted to 
the interests.of, mdus- 
tial and art, traming. 
This sum was,added to 
the fortune left by Sir 
Joseph Whitworth, and 
with the fund so formed 
the Whitworth Institute 
of Art and, Industry, 
embracing the Man - 
chester Teehnical 
School; the. School. of 
Art, and the Whit'- 
worth Museum, was 
established, and — the 
large area of land on 
which the present Col- 
lege of. | Technology 
stands was purchased. 
Owing to the. large 
State contributions. to 
these colleges, the trus- 
tees afterwards decided 
to hand over the build- s. 


to inquire into the conditions, methods, | 


mention. 


tion and new lifting bridge at Keadby. 
span of the latter weighs approximately 3000: tons; 
and is the heaviest in’ Europe: On the subject of 
Keadby Bridge, Sir James contributed a paper! to 
the Institution of Civil Engineers, which was. dis- 





SIR WILLIAM MATHER 


ings to the Manchester Corporation, which undertook | cussed in November, 1916, and the following year 
their future maintenance. Sir, William was ever ready | was the author of a “ selected paper “on its signalling 
to assist, financially and by personal initiative. all and , interlocking. / He also. made‘ a valuable contri- 
matters connected with technical education: | He gave | bution. on the wear of, Sandberg high-silicon rails in 
generously to the engineering side of the Manchester | Woodhead Tunnel to Mr. Willox’s paper in February, 


University, and) was. the first President. of the Asso- 
ciation of ‘Technical Institutions. ‘ 
Another branch of his. philanthropic exertions was 
welfare work, in which Sir William may justly be 
regarded as one of the pioneers. 
benefits to his. city and country. which ‘would follow 


1914, on “Rail Steels for Electric Railways.” “He 
rendered valuable assistance during the war as Con- 


| troller of Timber Supplies, and was knighted in 1918. 


Recognising. the | 


upon the better education of apprentices, he effected. | 


many years ago the establishment. of .a works school 
which all the young people. in the works were. en- 


couraged to| attend. The office: staff is. nowadays not |! 


f ah = F | 
orgotten, and. for its benefit evening classes are held | North-Western and North-Eastern Railway, Companies 


in typewriting; shorthand, and so.on...The school, we 
may add, is) recognised by the Board of, Education. 
Sir Williara Mather’s faith in education Jed him, long 


before the ¢ountry was generally. ready. for. it, as. far | 
| erected which will’ supply coal, water and sand on six 


back as 1893, to adopt the eight hours day, so that 
his workpeople might have more leisure to improve 
their minds; 


elected Member, of Parliament for Gorton in 1889, 


| tracks and dispose of the ashes on four, 


being re-elected for the same constituency!in 1892. | 


He retired. from Parliament in. 1895, but in 1900 
again stood, for the Rossendale Division of Lanca- 
shire, ahd was elected by a large majority. He was 
irri Knight..in 1902 and:a. Privy Councillor. iv 
919, 
Mechanical. Engineers in 1867, and. was. the. first 
President of the Engineers’ Club, Manchester, in which 


he always manifested. the same kindly interest. that, |. }ocdmotives per hour. 


was... characteristic .,of /his .attitude..to all under- 


He was elected a member. of ‘the Institution of | 


He was a member of the Institution of Civil Engineers 
and a past-president. of the Permanent Way In- 
stitution. 








AFTER the excellent example. set by the London and 


it is possible that, in, view of, the higher. cost of labour, 
mechanical coaling plants for locomotives may be more 
generally used in this country. At Brightwood, on ‘the 
Pennsylvania and’ Lake Erie Railroad, a plant has been 


{ 1 The coal bin 
is, of reinforced concrete, has .a, capacity of 750 tons, 


Sir William, was, Libered..in; politics, and paige t spans.two middle tracks, and.is. cantilevered to supply 
od 2 


the two outer tracks on each side. Each coal elevator has 
a capacity of 75 tons of coal per hour, and sufficient. can 
be raised in an eight-hour shift to provide for a day of 
twenty-four hours. The ashes are dropped into hoppers, 
| having bottom gates over a transverse tunnel in which an 

electric car runs. . These hoppers are run to the end of the 
| tunnel and dump the ashes into the bucket of a hoisting 
tower. . The ashes are spouted thence -to a concrete’ bin 
over the siding on which the: unloaded cdal cars stand. 
| The empty cars thus take away ‘the ashés. One man on 
| each shift can’ deal with “all the ashés, even with twelve 
A stop of twenty minutes is made 


for, each. train. 


The two exceptions are the railways azid | 


The lifting | 


Scientific and Industrial Research. 
No..L. 


THE report of the Cofimittee ‘of the Privy’ Council 
for Scientific ‘and Industrial Research for the year 
1919-1920 has’ just’ been published. - It’ opens, as 
usual, witha report ‘addressed: to’ his” Majesty, and 
signed by the’ Lord ‘President of the Privy Council— 
Mr. A. J. Balfour. This report, reprinted’ below, is 
followed ‘by ‘a’ ‘détailed report’ by the Advisory 
Couneil, éxcerpts from’ which’ we’ hope to’ publish 
in & succeeding issue. 

The work’ ‘of the Départment has’ grown more 
rapidly during the past year than’ could be foreseen 
atthe date of our last’ re Steady progress has 
been thade along all the lines we had then approved, 
but’ new and ‘important responsibilities have been 
entrusted ‘to us, and’ a promising beginning has been 
made in the fulfilment of the Govertiment’s policy. 
The Cabinet decided on their consideration of the 
| estimates for the current’ year that means ‘should be 
adopted’so to organise all the scientific. work which is 
of-common interest to the fighting services of the 
| Crown as to ensure the utmost economy of expense 
| and personnel,’ and the due ‘co-ordination of, the 
| technical work of the various. naval, military and 
aeronautical establishments, so as to avoid ,over- 
‘lapping either with each’ other or with the research 

organisations of the civil 
departments of State. 
They directed) accord- 
ingly® that: we’ should, 
establish a»series of co- 
ordinating beards in 
conneétion with the De- 
partment, and that these 
boards’ should include 
technica] representatives 
of each of the fighting 
“services; and of such 
civilian departments as 
might: be materially in- 
‘itetested in ‘their work. 
‘ast well as- independent 
nen of.science. Your 
» Majesty's: ;Gdvernment 
have decided: that the 
| eodost: of albcresearchidf a 
idev fahdameéntal character 

lescand + all work: owiths:a 
ervilian as: well, as: a 
military diterest: should 
be: borne by)us, and we 
have made provision for 
this’ service in-our esti- 
mates: for; the current 
vear, The: boards have 
begun: their sittings and 
are’ engaged in the for- 
mulation of their: pro- 
gramme of work. 

The chairmanship. of 
each of the three prin- 
cipal boards has been 
taken by: members of 
the Council itself, while 
Admiral .of- the. Fleet, 
Sir Henry Jackson, has 
consented at our request 
to actjas chairman of 
the . ‘Radio Research 
Board. Consistently 
with, the, policy here 

outlined, -the. Admiralty’ have, decided= to, erect .a 
laboratory in proximity’ to ‘the, National Physical 
| Laboratory at Teddingtori, and we have been glad 
to place a plot of ground within the Laboratory 
precincts at their disposal, with a view to facilitating 
the closest co-operation. between our own and. the 
| naval scientific staff. 

At the request of the Ministry of Health we have 
established: a Building: (Materials and Construction) 
Research Board’ under the chairmanship of the Most 
Hon. the Marquess of Salisbury, K.G.,.G.C.V.0., &c., 
in- aceordance with the recommendations of our 
Advisory, Council. It includes representatives, not 
only of that Ministry, but also of the Office of Works 
and of the War.Office. The Board ,has assumed 
responsibility for the preliminary. researches into 
building materials and. construction already... under- 
taken by the Department; and it is now engaged. in 
the: preparation of a comprehensive scheme of work. 

The Geological Survey and’ Museum -of Practical 
Geology were transferred to the Department on 
November Ist last, and we have appointed a Geological 
Survey Board under the chairmanship of Sir Francis 
Ogilvie, C.B., to direct their operations: We have 
approved, subject to Treasury sanction of the increased. 
cost, an extended,programme of work prepared by the 
Boatd, and endorsed by-our Advisory Council, which 
will enable the Survey te meet more fully the demands 
of the, mining industries for. geological information 
with reference to mining areas, and to obtain the data 
and records made available in the course of exploratory 
operations by bore-holes..shafts. and sinkings. 

We had already provided a.sum of £37,603 for the 
Survey and Museum on this year’s estimates, and the 
foregoing extensions may involve a further expendi- 
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ture of nearly 

The Fuel Research Board have made steady pro- 
gress with the researches undertaken at their research 
station at East Greenwich, and have recently issued 
a further report, on their work and their programme 
for the,future. Their experiments in the mechanical 
winning of peat in Ireland and their investigation 
of the possibilities of alcohol as a motor fuel are the 
outcome of recent inter-departmental inquiries into 
particular aspects of our fuel problem. We have 
made provision in our estimates for 1920-21 of 
£40,882 for the Fuel Research Station, towards which 
various receipts are expected to produce £3500. 
Other work of the Board during the current financial 
year is estimated, to, cost £5160 8s. 4d. 

The National Physical, Laboratory has been able 
to devote more time during the past year to the funda- 
mental work in standardisation and research which 
had to be abandoned during the war, but is vital to 
continued progress in industry. The actual expendi- 
ture during 1919-20 was £152,498 2s. 4d., towards 
which a sum of £38,281 9s, 5d. was provided from fees 
for testing, &e.. We have provided a sum of £203,000 
for the service of the Laboratory during 1920-21, 

- towards which it is estimated that a sum of £55,000 
will be fortheoming from testing fees and. charges for 
special investigations. 

The Food Investigation Board have already greatly 
increased the knowledge hitherto available of the 
wide range of problems involved in the preservation 
and preparation of food. Progress has been madg 
in the engineering of cold storage ; in the preserva- 
.tion of fish, meat and fruit, by canning and by cold ; 
in the underlying chemistry of putrefaction and 
bionomics of mould; and in the chemistry of edible 
oils and fats. We have approved the erection at 
Cambridge of an Institute for biochemical and bio- 
physical research at low temperatures, at an esti- 
mated cost of £30,000 for building and equipment. 
We desire to tender our thanks to the University 
for its generosity in placing a site at our disposal 
and its willingness to co-operate with the Depart- 
ment in the management of the new station. 2 

The expenditure of the Food Investigation Board 
during 1919-20 was £18,579 Is. 9d. We have 


£3000 in the course of the current 


provision during 1920-21 of £30,027 for its work, 
Institute at 


not | 


addition to the cost of establishing the 
Cambridge. a a eas 

The Tin and Tungsten Research 
found it possible or desirable to exter 
their work during the past year as they h 
Some of their investigations have proved les 
ing, while others have taken longer to deve 
was expected. 
researches is borne equally by funds contributed 
locally and by the Department, we have not wished 
to throw any unnecessary burden upon the mine- 
owners in their present difficult situation. — 
expenditure of the Board for the year ended March 
3lst, 1920, was £2135 10s. 4d., leaving a balance of 
£1242 2s. 10d. from the local contributions. - ~ 

The Department has condueted seventeen other 
researches and schemes of research during the past 
year, at an inclusive cost of £10,577 10s. 7d. -Arrange- 
ments have been made under which the 
Research Council has become ible for the 
seientific and financial come ca tds Industrial 
Fatigue Research Board. 

The number of industrial research associations 
connected with the Department is now ei 
more than double the number at this time last year. 
The position of the million fund, from which grants 
are made to the associations, is briefly as follows :— 
The expenditure on grants to research associations 
up to June 30th last amounted to £45,129 7s. 6d. The 
capital of the fund on that date was £954,870 12s. 6d. 
The expenditure to which the trustees were then 
committed for further grants to the associations 
already in existence was estimated at nearly £400,000. 

The interest received from the fund to June 30th 
was £130,725 14s. 7d. By arrangement with the 
Treasury, £68,776 19s. of this sum was applied to 
meet ‘the cost of industrial research already under- 
taken, £9256 15s. 3d. towards the expenses of 
provisional committees and other charges, while 
£29,471 7s. 4d. was applied towards the mainten- 
ance of the Fuel Research Station and expenditure 
on work with an industrial bearing at the National 
Physical Laboratory. The unexpended balance on 
June 30th ‘was £23,220 13s. 

The amount standing to the credit of the Tin and 
Tungsten Research Fund in the books of the Trust 
on June 30th last was £1218 4s. Id., and the amount 
to the credit of the Williamson Research Fund on 
that date was £608 7s. 5d. The various trust funds 
of the NationalPhysical Laboratory at the same time 
stood at £5568 4s. 3d., as compared with £5824 10s. 6d. 
on June 30th, 1919. A sum of £500 was expended on 
the purchase of a motor generator for the research 
into buried cables. The Superannuation Trust Funds 
for scientific officers of the Laboratory stood at 
£1309 1s. 9d. This figure represents accumulated 
contributions towards the superannuation of certain 
officers for whom we have not taken out insurance 
policies. 

Twelve patents have been applied for by the Trust 
in conjunction with the respective inventors during 
the past year, and two have been abandoned. In 
order to establish uniformity of procedure between 


2 ¢ 


Moreover, since the cost of the |. 


The | suitably 





Government Departments in dealing with discoveries 
made by scientific workers aided or maintained by 
public funds, we have decided to appoint an Inter- 
departmental Committee under the chairmanship of 
Mr. Kenneth Lee, chairman of the British Cotton 
Industry, Research Association, to consider the whole 
question. 

Since the date of our last report we have made 
grants in aid of twenty scientific investigations con- 
ducted by other bodies, of which eighteen had received 
aid during the year covered by our previous report. 
Expenditure on grants of this kind during ‘the 
financial year 1919-20 was £21,248 14s. 5d., and at 
present our commitments for the current financial 
year are approximately £12,500. During the academic 
year 1919-20 we gave allowances to fifty-six students 
under training in research and to fifty-three workers 
undertaking independent research or acting as 
assistants to research workers ; in addition, we made 
fifty grants to scientific workers of standing to enable 
them to employ laboratory or clerical assistants or to 
purchase equipment. The expenditure under this 
head was approximately £26,700, as compared with 
£12,661 4s. ld. during 1918-19. 

The total expenditure of the Department during 
the financial year 1919-20 was £330,176 2s. This 
sum was made up of £231,195 8s. Lld. from the Vote, 
£59,738 9s. 10d. from interest on the Million Fund, 
and £39,242 3s. 3d. from fees for tests, &c. 

Four new members have been added to our Advisory 
Council during the past year, viz.:—Professor Sir 
John Cadman, K.C.M.G., Mr. W. B. Hardy, Sec. R.S., 
Sir Henry Miers, F.R.S., and Professor Sydney 
F.R.S. The pg om consists of eleven 


thanks to the 
our ( of the they have made 
during the past five years in the important duties 
imposed upon them. Our thanks are also due to the 
members in their individual capacities who have 
freely devoted a large part of their time and energies 
to the supervision and direction of special sections 
of the work. 








Iron and Steel Institute. 
Nok : : 


excellent 


ae 


Stead, President, occupied the chair. 
The Lord Mayor of Cardiff offered a cordial weleome 


to the Institute on behalf of the city, and the President 


The Council gave notice of a resolution for the 
alteration of by-laws 21 and 22, relating to annual 
subseriptions and life composition fees, to be sub- 


“Tae ELECTRIFICATION OF THE WorKS AND CoL 
LIERIES OF THE Esspw VALE STEEL, IRON AND 
Coat Company, Limirep.” 

There was no discussion on this paper which is 

reprinted on page 299. 

A paper prepared by Dr. W. Rosenhain and Mr. 

D. Hanson, entitled 


“ INTER-CRYSTALLINE FRACTURE IN MILD STEEL,” 
was then read by Dr. Rosenhain. An abstract follows. 


In the course of investigations into the causes of failure and 
fracture in several hundred articles of mild steel the authors 
have found ample confirmation of the general observation that, 
except at very high temperatures, the fracture of mild steel 
occurs mainly by the breaking across of ferrite crystals and not 
by the separation of one crystal from another. This fact has 
been verified by the syst tie ex inati of fract > in 
many cases by the aid of transverse sections cut after the original 
fractured surface had been embedded in a layer of electro- 
deposited copper. In a small number of exceptional cases, 
however, distinct evidence of intercrystalline fracture has been 
obtained. In these cases it is clear from microscopic examination 
that failure has occurred mainly by the separation of crystals 
from one another and not by the rupture of the crystals them- 
selves. The cases in point are es follows :— 

CasE I.—Steel Wra Plates from the Combustion Chamber 
of a Marine Boiler.—The plates examined showed severe crack- 
ing around the edges between the rivet holes. The chemical 
composition of the steel was normal except that the phosphorus 
content was somewhat high—0.07 per cent. Tensile tests gave 
normal results for the central portion of this plate, but specimens 
taken from near the cracked edge showed a low elastic limit and 
elongation, while notched bar impact tests gave variable and 
low results. Microscopic examination showed that the cracks 
were essentially intercrystalline in character. The microstructure 
of the centre of the plate was found to be normal, but near the 
edges the cementite of the steel, which contained about 0.14 per 
cent. carbon, was found to be collected in the form of thin layers 
or films in the boundaries of the ferrite crystals. Lamellar 
pearlite was present in very small quantities. 

Case II.—Mild Stee! Plate, in. Thick, ioe the Drum of a 
Water-tube Boiler.—This plate also had cracked round the edges, 
the crack statting from the rivet holes. As in the previous 
instance, a difference was found to exist between the condition 
of the material at the centre of the plate and that near the 
edges, Tensile tests showed no appreciable difference between 
the central and outside portions of the plate, but notched-bar 
impact tests gave slightly lower results for the portion near the 
edges than the centre. The microstructure of the steel near 
the edges of the plate was also not normal. The intercrystalline 
cracks were found to be most numerous in those portions of the 
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plate where there was most free cementite in the crystal 
boundaries. 

Case III.—Fractured Steel Plates from High-pressure Map; 
Boiler.—The samples of cracked and broken mild stee! jn thi, 
case included the wrapper Perr of the boiler itself two bens 
straps, and a cover plate. plates were lin. thick and crack 
ing had occurred aroun: and between the rivet holes. Tensile 
tests showed no abnormalities in the material ; notched-bar 
impact tests, however, were rather variable. In all cases the 
cracks were essentially intercrystalline in character. Miero, 
scopic examination failed to reveal any abnormality in ths 
material of these plates. A special experiment suggested } 
Mr. F. 8. Tritton was carried out A crooked test piece with 4 
saw cut in one side was adopted in order to secure conditions in 
which, under slow loading, a crack should develop in the stee} 
and gradually spread through it. The result of this experiment 
indicates clearly that there is no intercrystalline weakness in this 
steel, and suggests that in order to produce an intercrystalling 
crack the stress, must operate for a period of years rather than g 
few hours. rs 

Case IV.— Mild Steel Tubing.—This case of cracking occurred 
in a piece of mild steel tubing after six months’ intermittent 
service without working stresses in @ nitre bath working at g 
temperature of 300 deg. Cent. The cracks were badly corroded 
but their intercrystalline character is unquestionable. ‘The 
microstructure indicates that the material consisted of elongated 
ferrite crystals and globular cementite. The cementite was not 
segregated in the crystal boundaries. In Case No, IV. the on} 
stress which can have been operative in producing the crac 
is an internal stress left in the cold-drawn tube as the result of 
the drawing operation. In the case of boiler plates no actual 
determination of the amount oi stress existing in the materia) 
could be made. In the process of constructing the boiler itself 
operations are carried out which may easily lead to tho establish. 
ment of very serious internal stresses. It is of interest to note 
thut the cases described in the present paper in regard to steels 
have all oceurred when the article in question has been exposed 
for a considerable period to a slightly elevated temperature, 
Up to the present time the authors have not observed a fracture 
of this kind which has occurred in a steel article which ha; been 
exposed to stress at the ordinary temperatuce only. 


Mr. _.E..H..Saniter, who opened the discussion, 
suggested that the rature at which the steel 
had been worked, and also the effects of corrosion or 
oxidation might have had an influence in producing 
the inter ine fractures referred to in the paper. 

Mr. G. H. Ridsdale said there were two points that 
struck him in connection with the very interesting 
naper they had listened to. One was that a great 
many inter: ine fractures he had examined 
were in steel that had been considerably annealed; 
in fact, rather over annealed. There was a -ather 
noteworthy example of the other kind of fracture 
that was right through the crystal, such as occurred 
in cold shearing. It was.a very common thing for 
soft billets to crack when cold sheared, even when the 
steel was of quite good composition. He was glad 


_|to hear Dr. Rosenhain mention that the composition 


had practically very little to do with it within reason- 
able limits. In examining a lot of cold sheared 


/billets from time to time, and trying to trace some 


lation between the eracking and composition, he 
had noted the cracks invariably went straight through 


. | the mass of the crystal. That seemed to coincide 


‘entirely with what Dr. Rosenhain said. 

Dr. W. H. Hatfield said that it was very valuable to 
have from time to time papers of this class dealing 
With failures arising from a particular cause. The 
variables could thus be eliminated, and an opportunity 
given of getting at the true meaning of “ failure.” 
He was in agreement with Mr. Saniter that there 
was really no evidence in the paper to show that 
temperature and corrosion did not play some part 
in the failures which the authors were discussing. 
Until they had definite evidence to show that those 
infi ‘were eliminated, he preferred to look 
in that direction for the cause of local deterioration 
in the material which might be responsible for the 
defect, than to accept the extremely interesting theory 


which had been put forward by one of the authors 


to the effect that when stresses were applied over a 
long period of time, failure might take place at 
stresses well below what they understood to be the 
elastic range of the material. Obviously, if failure 
took place under such stresses, those stresses in them- 
selves must inevitably have exceeded the true elastic 
range of the material. He would like the authors, if 
they could,’ to dissociate the relative importance of 
failure between and through the crystals. He thovght 
the authors had indicated to them in the past that one 
of the most serious types of failure was through the 
crystals, and he would be glad if the authors in their 
reply would say to what extent the phosphorus 
content would facilitate failure through the crystals. 

Mr. Harry Brearley was very glad to note that the 
dogmatic statement made on a former occasion that 
fractures in steels were through the crystals and not 
inter-crystalline, had been to some extent modified. 
He noticed that Dr. Rosenhain confined his remarks 
to mild steels. Personally, he did not see what 
distinction there was between mild steels, half mild 
steels and real hard steels, with respect to the direc- 
tion fractures should take with reference to the 
crystals of which they were composed. Unannealed 
steel castings in the main broke with fractures that 
ran round the crystals, and castings that were im- 
perfectly annealed did much the same thing, though 
he would not like to say that they invariably broke 
with fractures that ran round the crystals. There 
was another reason why even in all kinds of steel 
one should occasionally, from obvious evidence, find 
fractures that ran round the crystals and not through 
them, and that reason was that if ingots of all kinds 
of materials were carefully examined one could from 
time to time find numbers-of them that contained 
hundreds of minute cracks, those cracks in- the ingots 
being almost invariably around the primary ingot 
crystals. As a crack in an ingot, whether between 





the crystals, or as in a pipe or blow-hole, or other form 
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of cavity or crack, never completely welded up, it 

must therefore follow that under stress’ the incom- 

Jetely welded surface would open out, and opening 

out, would correspond with the outlines of primary 
stals. 

The President, in moving a vote of thanks to the 


authors, referred to work of his own which yielded | 


the same results as those described in the paper. He 
had found, however, that if a piece of steel partially 
fractured with an inter-granular or inter-crystalline 
fracture, were taken and suddenly subjected to a high 

sure, the crack then passed through the crystals. 
That indicated that whereas one condition in the 
same steel would produce inter-granular fracture, 
another condition—that was, a sudden shock—would 
produce a cleavage fracture, 7.e.. a fracture passing 


through the grains. 


really was, 

Mr. D. Hanson, in replying to the discussion, said 
the authors agreed that temperature and corrosion 
probably did have an effect on the type of failure 
described. That temperature had an effect was 


Arrest Points of Iron-Niekel Alloys Determined by Thermo-couple and Electrical Resistance Methods. 





The present paper served to_ 
give them an idea as to how difficult the subject. 


| to prepare alloys free from carbon, with the result that the highest 
e of carbon determined by analysis was 0.046. 


percen 
The ys were made up from Armco iron and Mond nickel 
shot, The iron and nickel were melted together to form 


50-gramme ingots in small alumina crucibles heated in a carbon 
ring furnace provided with a china clay liner, through which 
purified nitrogen was passed. The ingots were annealed in 
batches of six or eight for about six hours at 1300deg. Cent. 
Examination by etching subsequent to this treatment showed 
that coring had been removed. 

Curves.—Thermal curves of the alloys were taken 
in vacuo, A platinum-rhodium couple was used, and the end 
of the couple was placed in a hole drilled into the middle of the 
cylindrieal ingot and wedged in with previously ignited asbestos 
wool. The ingot and thermo-couple were placed in a long silica 
tube closed with a rubber stopper through which passed the 
thermo-couple wires and a glass tube, which was sealed up after 
the apparatus had been evacuated. The heating was carried 
out in an upright nichrome-wound silica tube gradient furnace, 
in which a temperature varied from about 100 deg, Cent. at one 
end to 1000 deg. Cent. at the other. Curves.were obtained with 
this apparatus in conjunction with the Rosenhain plotting 
chronograph, and the tem at which arrest points occur 
are given as nearly as possible in a table. 

Electrical Conductivity—In the thermal curves no arrest 
point was obtained on the cooling curve for the alloy containing 
25 per cent. nickel, nor on either cooling or heating curves of 
N30 and FN40. There is also no indication on any of the 
curves of a structural change between 300 deg. Cent. and 400 deg. 





materialise. His quarrel was with the better-class 
South Wales miner,, The, 34, per. gent. who abstained 
from voting in the ballot probably included the best 
| and most common-sense workmen, who had allowed 
| the situation to be dominated by a pack of boys who 
a year or two ago were in the village school. He hoped 
the voice of the better-class workman would, how- 
ever, be heard in the near future, when some of the 
wild men would find. their occupation gone. 

Sir Lepnard Llewelyn said a strike would lead the 
coal trade into bankruptcy. It had been. suggested 
that owners were restricting output. That statement 
was absolutely false as mine owners were taking every 
step possible to raise a larger tonnage. It was 
necessary that output should be increased in 
view of what was being done by other countries, . 
As an illustration of what “was ‘happening it 
might be said that Belgium was producing 
more coal than before the war,/and in France 
and Germany output was rapidly ineregsing. Our out - 
put had declined from 275 million tons in 1913 to 240 
million tons a year to-day, in spite of the fact that 
hundreds of thousands more men: were employed. 
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indicated by the fact that they had not so far ob- 
served a case of that kind in mild steel which had 
been subjected merely to ordinary temperatures. 
All the cases observed had taken place in steel which 
had been stored or used at a temperature of about 
200 deg. or 300 deg. Cent. Corrosion also was known 
to have an influence on inter-crystalline cracking. 
For example, in the case of cold worked brass, 
immersion in solutions of mercury salts would often 
bring about cracking in a few minutes. On the 
other hand, it had also been proved quite definitely 
that corrosion was not necessary to the _ inter- 
crystalline failure of brass. He thought, therefore, 
they must regard corrosion at any rate as a subsidiary 
cause and not the main cause. They must insist 
that failure of that kind could only take place when 
the metal was under stress; in other words, that 
stress was required actually to pull the crystals apart. 
Dr. Hatfield differed from the authors in requiring 
considerably greater stresses than they did, but he 
thought all would agree that stress was required, 
whatever conditions of temperature or whatever the 
corroding influences were that were at work. The 
authors attached no importance to the phosphorus 
content. 

Dr. Rosenhain denied that he had ever made the 
dogmatic statement referred to by Mr. Brearley. All 
he had claimed was that under ordinary conditions 
the crack passed for the most part through the 
crystals. Referring to the case which Mr. Brearley 
had quoted, he had said quite rightly that if un- 
annealed steel castings were, broken, they failed very 
often at the crystal boundaties. Mr. Brearley knew 
that that was not the normal pull of the metal, and 
that the fracture was due to the presence in those 
crystal boundaries of weak and brittle impurities. 
Mr. Brearley also quoted the case of cavities and 
ingot cracks. The very fact that cracks in ingots 
oceurred round crystal boundaries was interesting 
from the point of view of the theoretical aspect, but 
it did not detract in the least from the statement that 


with all metals in the sound condition there was strong 
reason to believe that the fracture was through the 


crystals. 


A paper prepared by Mr. D. Hanson and Miss | 


Hilda E. Hanson on 
“Tur ConstTiTuTION OF NIcKEL-IRON ALLOYS” 


was then read by Miss Hanson. An abstract follows. 


This paper describes an investigation into the constitution of | 
the nickel-iron alloys, in which special attention has been given | 
to :—(1). The determination of the effect of small quantities of | 
nickel on the critical points of pure iron ; (2) an examination of | 


Osmond’s theory of the nickel-iron alloys and the determination 
if ible, of the “stable” diagram of the nickel-iron alloys 


Cent., such as is suggested by the hypothetical eutectoid line 
| in the diagram of Osmond and by the work of Benedicks. Some 
experiments have therefore been carried out on the electrical 
conductivity of the alloys during slow cooling and slow heating, 

the results of which are also given in the table. 
It is of interest to note that the critical points obtained by 


means of electrical conductivity measurements agree very | 
closely with those obtained by means of thermal curves and | 
In some cases the period of heating or cooling | 
that con- | 
firmation would be obtained, under these conditions, of the | 


magnetic tests. 


has extended over two or three days. It was ho 


| existence of a eutectoid line at about 350 deg. Cent., as suggested 
by Osmond, but this method does not give any confirmation of 
the correctness of Osmond’s theory of the nickel-iron alloys. 


| microstructure, illustrated by a series of reproductions of 
etchings. 
| Dr. F. C. Thompson said that the authors were 
to be very sincerely congratulated upon the produc- 
tion of a paper, which from a theoretical point of 
view could be classed as nothing less than very im- 
portant indeed, and he thought also the National 
Physical Laboratory, the institution in which the 
work was carried out, was also to be congratulated 
on the results of the paper. The work seemed to 
have been so well done that it was very difficult indeed 
to discuss the paper except in connection with what 
might be regarded as trivial points. There could be 
'no doubt that the main conclusions were amply 
| justified. 
| Dr. W. H. Hatfield said the paper provided instruc- 
tive data for industrial laboratories. 
Mr. J. N. Greenwood said he would like to endorse 
all that had been said with respect to the paper being 
| a most valuable one from an industrial point of view, 
but he would like to ask for a little more information. 
He was particularly thinking of case-hardening steels 
containing up to 5 or 6 per cent. nickel and a matter 
|of .1 or .2 per cent. carbon. The carbon, of course, 
| made all the difference. 
of gratitude to the authors because for some time 
past steel makers had been absolutely held up for 
want of information with regard to carbon-free 
iron-nickel alloys. The present paper very usefully 
filled a gap. He would like further information with 
regard to the analyses, because manganese and carbon 
certainly had an important bearing on the results. 
Members were afterwards entertained to luncheon 
by the South Wales Coalowners’ Association, and in 
the afternoon visited the Dowlais Cardiff Works of 
Guest, Keen and Nettlefolds, Limited, and the Bute 
Docks. 
| subject of the threatened coal strike at the luncheon. 


n the present research special precautions have been taken | O 


| 


The remainder of the paper deals with heat treatment and | 


He felt under a great debt | 


There was some very plain speaking on the 


Sir John Beynon, in expressing regret that the 
Institute was meeting under the shadow of a suicidal | 
strike, said it would be an example of the British | jaiq q “four-track ~ electrically operated railway from 
working man’s policy of throwing away the substance 
’ | of regular employment and good wages for the shadow 
| of improved conditions of working which could not 





If we had not the pluck to stand up to the Bolshevists 
and say ‘‘ No,” we deserved to go under. 

In the evening a reception was held at the City 
Hall by the Lord Mayor. 








A NEW SOUTH AMERICAN LINER. 





A NEw steamer for the South American service of the 
Donaldson Line was launched from the Barrow Naval 
Construction Works of Vickers Limited on September 
14th. The vessel, which was named Cortona, is 414ft. 
long between perpendiculars by 55ft. 6in. in moulded 
breadth and 39ft. 3in. deep to the shelter deck. She has 

| a displacement, when loaded, of 13,120 tons and a dead- 
weight carrying capacity of 9100 tons. 

The vessel has been insulated throughout, and the 
refrigerating plant consists of two independent horizontal 
carbonic anhydride compressors, operated by compound 
tandem steam engines, capable of maintaining a tempera- 
ture of 15 deg. Fah. when the vessel is in the tropical zone. 
Special attention has been given to the arrangements for 
loading and discharging, and to this end twonty derricks 
are fitted to serve the five main hatches. Twelve of these 
derricks are capable of dealing with lifts of 3 tons each, 
|seven of 7 tons each and the remaining one of 10 
; tons. The smaller derricks are on posts, which 
| also serve tho purpose of ventilating shafts to the cargo 
| spaces. 

The propelling machinery consists of a set of turbines 
| of the impulse type, driving the propeller shaft through 
| double reduction gearing, and capable of developing over 
3000 horse-power. A Micholl thrust block is fitted at the 
forward end of the gear case to take the thrust of the pro- 
peller. Michell thrust blocks of the high-speed type are 
also fitted at the forward end of each of the turbines for 
the purpose of maintaining the rotors in the correct 
relative position with respect to the casings and dia- 
phragrs and to take up any residual thrust. Steam is 
| supplied to the turbines by four single-ended boilers of 
| the cylindrical type, working under forced draught and 
| fitted with coal or oil convertible furnace fronts and super- 
| heaters. The condensing plant consists of one surface 
| condenser of the Contrafio type in conjunction with a set 
| of Contraflo kinetic reciprocating air pumps combined 
with steam ejectors. The propeller is of the four-bladed 
| type, the blades being of bronze and the boss of cast steel. 

















| THe Chesapeake and Ohio Canal belongs to the States of 
| Maryland, Virginia, West Virginia and Pennsylvania. In 
| connection with the development of two large reservoirs 
for the water supply of Washington and a big hydro- 
electric plant, driven by the Potomac River at Great 
| Falls, it is proposed to abandon the canal and use the bed 
for the pipe track and conduits, Over the latter is to be 





| Cumberland to the canal terminus at Georgetown in 
the suburbs of Washington, whence a subway tube railway 
would run to the Union station. 
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An Automatic Current’ Motor. 


To utilise the force of a stream for lifting water from 
it_ primarily for irrigation purposes was the. object, of. the 
apparatus described in what follows. The apparatus in 
question is an automatic current motor, which ‘has been 
invented By Mr. F. L. Gilman, an engineer’ of Los Angeles. 
The device is simplé and ingenious,’ and it ‘is claimed for 
it that with no other expense ‘beyond ‘the outlay for 
installation, it will operate. successfully for: years: injany 
river or creek with even a moderate current. It, is,;pointed 
out, moreover, that.in,. addition to its use,in_ con- 
nection with irrigation, it offers possibilities in other direc- 





tions, since power for mining or for the generation of 
electrical energy could be generated with it. 

The invention, of which the above illustration shows a 
small example in operation in the river at Los Angeles, 
makes use of the power of flowing water in the reverse 
sense to that to which it is put by the rudder of a ship. 
In construction the apparatus shown in the engravings 
consists of two parallel sweeps 14ft. long, the up-stream 
ends of which are pivoted one to one end and the other to 
the other end of a coupling beam. To the down-stream 
ends of the sweeps are coupled sixteen l4in. by 20in. 
planes, rudders or paddles, arranged in two rows. The 
planes in each row are arranged 1 8in. apart,and are furnished 








to two p cylinders by cable attachments. In the case 
of the 1 shown in the engravings, which is a somewhat 
crude affair, the to-and-fro movement allows of a 22in. 
stroke being given to two 10in. pump cylinders, which 
deliver 86 gallons of water per minute through a 3in. 
pipe at an elevation of 18ft. above the pump. It is esti- 
mated that that quantity is sufficient to irrigate 160 acres 
of land under ordinary conditions. The initial cost of the 
plant was little over £100. It may be pointed out that the 
principle on which the engine works is similar to that of 
the familiar old river ferry boat. The paddles are made 
hollow and. of sheet iron in the ease illustrated, though 
steel, wood or other materials might, of course, be em- 
ployed. 

While the model develops only about 6 horse-power, 


CURRENT MOTOR OPERATING TWO PUMP CYLINDERS 


the inventor claims that there is practically no limit to 
the power that can be developed by increasing the size 
oi the planes and the length of the sweeps, saving only the 
width of the river in which the apparatus is employed, 
and, further, that batteries of planes and sweeps may be 
arranged one behind the other, so as to multiply the power 
developed. There is no reason, he asserts, why water 
should not be pumped to heights up to 60ft., if necessary, 
from any continuously flowing stream, at a cost much 
below that of a weir or dam, even though the current 
motors had to be replaced yearly. Then, too, the device, 
once installed, should, he maintains, outlast a lifetime, 
provided ordinary care be exercised, and it will work 





PLANES OF THE MOTOR 


with upwardly projecting pins, fitted a little way from 
their centre, the pins passing up through a series of holes 
in the parallel bars. Matters are so arranged that the planes 
have a play of less than 45 deg. 


In operation the planes are first deflected to one side. 
The force of the current between and’ against the sides 
of the deflected planes swings them and the sweeps to 
one side. When they have travelled through a predeter- 
mined range towards one bank of the river, an auto- 
matically worked spring reverses the angle of the planes 
so that they and the sweeps travel back across the stream 
towards the other bank. The process is continually 
repeated, so that the sweeps and planes work to and fro 
like the pendulum of a clock, only, of course, in a hori- 
zontal plane. The movement thus set up is transmitted 





continuously with no attendant to look after it. In the 
case of small streams, in which the water is shallow, it is 
proposed to dig a runway in which the device may sweep 
back and forth. 








Ir is reported in the daily Press that Stockton-on-Tees 
Corporation on Tuesday night reduced the priee of gas 
to Is. 6d. per 1000 cubic feet, Jess 15 per cent. discount, 
making the gas the cheapest of any municipality in the 
United Kingdom. The low price, it is stated, has been 
rendered possible by the high price obtained for residual 
products, particularly for coke for export. 


Billets for Drop Forgers.* 


OccasionatL discussions between the stamper and the 
steel maker as to who is responsible for certain defects 
are unavoidable. Such discussions conducted honestly 
and assisted by observation and experiment, are moy, 
interesting and instructive diversions. The steel make, 
who affirms that his craft is a perfect art based on a per. 
fected science is misleading himself, whoever else he may 
convince. The stampér who claims,to make all his stamp. 
ings—including the defective oneés—under faultless eo, 
ditions in exactly the same way has got. into the Wrong 





trade, Both parties have something, to learn, and jt is 





better business to find out the truth and respect it, and 
rearrange our practice accordingly, than to get the best 
of acompromise. If we know enough about first principles 
it should be possible to agree about certain types of defects 
without any lengthy investigation. 

Recurring Faults—From any consignment of billets 
which are not glaringly defective, a fault in the steel cannot 
be located time after time in the same position on a stamp- 
ing. It may not be clear why the defect occurs, and the 
stamper may not be convinced that he is entirely respon- 
sible, but he cannot logically blame the steel maker. If 
the steel maker were clever enough to place defects in 
stampings he would place them where they were harmless. 
Ninety-nine times out of a hundred, leaving pipe and 
segregates out of account, the fault is with the stamper, 
and when the hundredth case occurs it is a question of 
having chosen the wrong class of material for the job. 

Pipe.—A hole in a stamping may be due to piped billets 
or not, depending on where it occurs. This is obviously a 
special case of a defect which might be located every time 
in the same part of a stamping, because it oceurred in the 
same part of each billet. A sulphur print is very good 
evidence in such cases. If the cavity is lined with segre- 
gates it is probably pipe. If it is not lined wth segre 
gates it may still possibly be pipe, but the overwhelming 
chances are that the centre has split in forging. ‘The tail of 
a crank shaft, which is drawn down and rounded under 
flat-faced tools can be easily split in the centre, as may be 
demonstrated by making a few experiments with bars 
which have been proved sound beforehand. The same 
thing can be demonstrated with plasticine. The ten- 
dency to split in the centre under unfavourable forging 
conditions is not equally great in all billets made from the 
same ingot. If the ingot were sound and fres from pipe 
the best billets are those made from the bottom third and 
the top fourth of the ingot. 

Laps.—Billets can be lapped in rolling, but the lap 
generally runs the whole length of the billet, and sometimes 
it runs down two opposite sides of the billet or bar. If the 
lap in the stamping is obviously co-relative the steel maker 
would need to prove his innocence. It needs an effort of 

| the imagination to realise how a rolled billet can be lapped 
| transversely. If, therefore, a crank shaft or a similar 
object is lapped transversely the stamper is probably to 
| blame. The stamper has also a bed case if the laps in a 
| erank shaft are confined to the pins and journals and never 
extend into the webs, particularly if they recur near the 
fash line. The fact that the faces of a lap are decarburised 
proves nothing apart from the position of the lap, unless, 
of course, the stampings have been made from turned 
billets, in which case the evidence would be against the 
stamper. 

Roaks.—No person who has seon a few hundred average 
ingots rolled in a cogging mill will deny that roaks may 
arise from rough ingot surfaces, subcutaneous blow- 
holes, cracks, surface clinks, and dirt occlusions. Such 
defects are not always visible on the surface of a billet. 
They can be disclosed by pickling, but it would be an 
expensive and dirty job to pickle every billet, and pickling 





* From a lecture by Mr. H, Brearley to the West of Scotland 
Iron and Steel Institute, 
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only shows roaks up—it does not remove them. Also the 
worst of them are not entirely removed by chipping, 
otherwise no stampers would affirm that the chisel marks 
are a useful guide to show where a defect may be expected 
The most instructive part of a billet to the person 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 









“THE LAWS OF HIGH-SP 









; 88 
in the billet to ‘oe more ceny' seen is slusor “as Hstocts 
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Burning.—The are of roaks 

confused, because, es cage rodu ce gaping cracks: 

in the stamping. The position a ond dncatawad of roaks in.|. 
a stamping bear some relationship to the way in which 
the billet has boon laid laid into the die ; ; # crack due.to burn- 
ing may lie in almost any direction. A burnt. of a 
stamping ye ata oe ag ig the oe 
of the billet, and 

discloses & bright pallenes dotted ate white or Heck vin. pin- 
hole cavities. In a few cases no definite opinion can be 
expressed without the evidence of a micro-section 

(links.—-Many stampers believe that sound billets cannot 
be clinked. This is not true even of carbon steels; and it is 
still less true of alloy steels. Many internal clinks are dis- 
covered a8 Cavities whose fraetured surfaces have not been 
pressed together. In such @ases the size of the crystals 
on the fraeture are evidence of the period at which the 
clink occurred. A elinked surface is never torn and dis- 
torted, be¢ause material in so tough a condition could 

yield. to the stress of reheating by altering its shape. 
Note hed bar brittleness in any kind of material is’ favour- 
able to clinking, however slowly the heat may be applied. 
As steels are more brittle in the ingot stage than at oa 
other time, ¢links mostly oceur on reheatmg ingots, and 
the steel maker is generally responsible. The stamper 
properly requires alleged exceptions to be authenticated. 

Fash.-Many stampers agree that they are generally 
re sponsible fore cracks on onthe fash line ; those of a different 
opinion may not have gonsidered the condition of a sheared 
ole. When sheared cold the stress effects penetrate to a 
distance approximately one-half the thickness of the part 
sheared, and’ the sheared are frequently cracked, 
The toughness of steel does not increase uniformly with 
the temperature. Certain kinds of steel are more brittle 
just below red heat than they are at normal tempera- 
tures. A stamping made in steel which air hardens con- 
siderably may be full of small cracks on the clipped edges, 
and from these small defects a very obvious crack may 
develop on hardening. A badly clipped fash may also 
form @ sharp angle favourable to the origin of a crack, and 
generally there is quite as good reason for making the 
stamper responsible for defects on the fash line as there 
is for allocating clinks to the steel maker. 

Remnant Defects.—The most difficult kind of defects to 
deal with are those which just fail to clean out at finished 
machined size. The evidence of their origin has been 
machined away. These defects unfortunately are consider- 
able in number. No rule can be laid down for dealing with 
them. The remnant may persist in a position apparently 
unconnected with the point of origin. Sulphur prints and 
micro-sections are not of much assistance. They have to 
be traced backwards on other specimens by careful observa- 
tion through prior operations, and this involves so much 
time and trouble that contentions are usually settled by 
compromise, Such compromises, however, do not eliminate 
future trouble along similar lines, and generally the 
shortest way in the long run is for the contending parties 
to join forees in order to get to the root of the matter. 
These obseure defects on d sp are fre- 

quently hardening cracks originating from a surface 
defect. They may, however, be unavoidable ingot 
defects existing only in the interior of the stamping, and 
not in any Way connected with surface defects. In special 
cases. the difficulty can only be overcome by slabbing the 
ngot and sawing out the central portion, thus producing 
w - may be called filleted billets. 

LC. ition.—Having standardised his heat- 
mnie process, the stamper has every right to expect 
the steel maker to standardise the chemical composition 
of the material supplied. The importance of this was 
learned very thoroughly during the war period. Another 
closely related lesson which ought not to be forgotten is 
that the quality of the material of any particular class is 
not indicated by its relative freedom from sulphur and 
phosphorus... Electric furnace steel, which can be made 
with lower sulphur and phosphorus than other kinds of 
steel, was not favourably received by stampers. There is, 
of course, no detriment in material being relatively free 
from sulphur and phosphorus. It is, on the contrary, an 
advantage, but the advantage is very slight compared 
with relative freedom from other defects which ¢an be 
secured by eareful attention to ingot design, casting 
methods, care in reheating, and close inspection of cogged 
billets. It is significant that pease users of steel who 
demand most from it, because the it most severely, 
should be the fest 40 reject the ad basis of quality. The 
stamper has done much to improve the art of steel making 
by broadening seams into cracks and making other defects 
obvious by turning billets inside out. Certain frailties, 
such as slag streaks, micro-segregations, and grain, are at 
present unavoidable, but he is learning how to arrange 
them in the least harmful directions in the finished stamp- 
ing. 

















Warer Power Prosect 1n CALiForNIA.-The Mount Shasta 
Power Company, @ corporation owned by the Pacific Gas and 
Electrie Company, has applied to thé State Railroad Commission 
for authority to make expenditures ing 125,000,000 dols. 
for the development of hydro-electric power. The plan of the 
company is to install a plant with 515,000 horse-power at one 
point in the mountains and to conserve the streams in other 
areas to develop 7,000,000 kilowatt-hours a day. The scheme 
will virtually double the _— output of the plants operated 
by the Pacific Gas and Electric Company. The use of hydro- 
electric power will save this corporation 35,000 barrels of oil a 


od in Maki acheats The article on. this fo salient by Captain T, J. 1 r, 
as issued b ihe War Office . the. Ordnanss Com: 
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and burning are often, . 








It., is a g extension ofthat 's theory of | 
intima hi d punching, and si he say, be of.as. 
much interest to engineers and ph oe artillerists. 


thank you for3 


oye ination ” explanation, — 
- The gener ect has been one of U for even more 
sade the fs since Captain published his 


saad saci SE town by various writings of 
pas, for instance, » by Robert Mallet in his book published in |- 
1856 on “ eek conditions involved in the construction }- 
of artillery,” and long before this by writers on natural philo- 
re and ‘physics, as is shown by reference to the works of 


oung. 

In illustration of this I might usefully as an example draw 
your readers’ attention to the following very complete ouuncies 
tion of the matter, which I take from Mallet’s book, p. 122-3 :—} 
“In the case of slowly applied pressure the effect upon the 
material is measured by the pressure P simply, and the limit of 


body only ; but when the pressure is applied rapidly, or with 
velocity, its ‘effect is measured by the square of the velocity Pv*, 
and equilibrium depends upon the range of elastic compressi- 
bility or extensibility of the body, and, as long since explained | 
by Dr. Young, upon its modulus of foree transmission ; for if 
velocity of impulsion, be to that of force transmission, in a | 
greater ratio than the coefficient of final compression or exten- 
kion at rupture, due to the material, bears to the length or depth 
of the body Gompressed or extended, destruction of continuity 
must occur, since the body is broken in successive infinitely thin 
couches, the time not being sufficient to admit of the trans- 
mission of the force from the first point of contact, beyond it to 
other or distant parts of the mass. 

So that if « be the modulus of force transmission—Seet. 134 
—and @ that of final extension or compression at rupture, 


Fie V, the velocity that shall ensure fracture: and as V? = 2gh, 


2 
the vis viva required for fracture is (<) x P. Thus, for 
9 


wrought iron we may assume the modulus of force transmission 
at 13,000ft. per second, and » = 0.05, or */,5. From whieh 
we find that the impulse of any perfectly rigid body, striking it 


‘Fefer him to the firm named below. 


its equilibrium is established by the ultimate strength of the | precautions 
fp she uation 
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I might state that since 1910 we have installed no other type 
of engine, and have now eight uniflows running in our works ; 
nor would we think of asking the makers of ordinary types of 
engine to tender for any extension of power we should require. 
Should Mr. Pain require confirmation of the above facts, I would 
Txos. Hm, A.M.1.M_E. 
Vivian and Sons, Limited, 

Works, Swansea. 














Mr. Pain’s letter in your issue of 
” of the superior economy of the 
to, Bat @ correct knowledge of 
engine makes it quite clear why 


w engines is principally 
gine lias been developed 
ys cu will soon be available. 
f ne F 4 _of the above letter, the 
pil onaias Ken andar been advocated on the score of cheap- 
ness, but wholly on account of economy and simplicity. The 
economy is not due to expanding in one big cylinder, but to the 
uniflow principle ; the proof of this is that before the uniflow 
principle was developed compound engines were introduced, as 
it was not = to get economical results by expanding in one 


large 

Returning ts the of lubrication, Mr. Stuart’s letter 
in your issue of the 10th shows that other engines have similar 
taken in starting up that Mr. Pain complained of 


* In the last paragraph Mr. Pain appears to be forgetting the 


| point under diseussion, which was whether even turning could 


be obtained with a single-cylinder engine, and not a question of 
of fly-wheel necessary to do this. 
in the uniflow engine the weight of fly-wheel is 





greater than in a vertical triple-expansion engine, that this is 


not detrimental is proved by the high mechanical efficiency: 
F. B. Perry. 
Lincoln, September 15th. 





CONTINUOUS BRAKES FOR GOODS TRAINS. 


Sm,—Referring to the letter of Mr. P. Sengfield in your issue 
of the 10th inst., to those to railway working in 
countries where continuous brakes are fitted to goods trains. 
there is never any doubt as to their necessity and the great 
economy due to their use. 

Not only can trains thus equipped be run at a higher average 
speed, but those of greater length can be handled with safety 
and economy which would not be otherwise possible. 

A considerably greater traffic, too, can be passed over the 
lines, not only because of the higher average speed possible, but 
also b the block sections can be shortened, as the stopping 





with sufficient force, will produce fracture—and not bendi 
however tough and good the iron—if its velocity exceed 560ft. 
per second, or between one-third and one-fourth that of a 
cannon shot. Where the striking body is itself compressible— 
as is always more or less the case—the velocity required will be 
rather greater, and the more so as the compressibility is greater. 
Hence, in the case of impulse produced by the mass of a highly 
compressible body, such as that of the elastic gas liberated 
suddenly from the explosion of gunpowder, the velocity of its 
motion requires to be enormous, in order to produce fracture 
thus by its own impulse only—a consideration by which we 
arrive at a clear conception of the almost inconceivable velocity 
of development of the elastic matter from the explosion of 
fulminating silver, and other such compounds, which produce 
fracture upon solids, in contact with them at the moment of 
explosion, almost with the facility of rigid solids. Thus, a few 
grains of fulminating silver strike a hole through a thick iron 
plate, or indent the face of a steel anvil on which they may be 
exploded. Indeed, pursuing this consideration, we might calcu- 
late the velocity of evolution of the gases of decomposition of 
such bodies, which has not yet been done.” 

The book from which I quote was published by Longman, 
Brown, Green Longmans and Roberts, but I am not sure whether 
it was for private or general publication. 


W. Worsy Beaumont. 
London, September 20th. 


THE UNIFLOW ENGINE. 


Sm,—I have had my attention drawn to Mr. Pain’s letters 
in your issues of August 13th and 3rd inst., under the above 
heading, and as a user and advocate of the uniflow engine, I 
feel it my duty to reply to what one almost feels inclined to call 
a very cleverly written letter. If reader will take the antithesis 
of Mr. Pain’s letter then I feel sure he will have a true record o1 
the uniflow engine. 

My experience with the running and maintenance of this type 
of engine extends over ten years, and is probably longer than 
any other person can claim in this country. These engines are 
working on varied loads, such as coupled direct with generators, 
also through rope drive to heavy copper plate and bar mills, 
which, I think, is a fair test of their range of capabilities. 

As Mr. Pain refers us to the old adage “ that an ounce of fact 
is worth a ton of theory,” then perhaps the following facts will 
interest him. Test taken June, 1911. After the engine had 
been running full load for one year, the test was. properly con- 
ducted, so that the figures given ean be taken as reliable.. 

Engines, cylinder, diameter 26gin., stroke 3l}in., speed 142 
revolutions per minute; stop valve, steam, 170 Ib. per square 
inch ; total temperature, steam, 550 deg. Fah. ; indicated horse- 
power, 658 full load ; consumption per indicated horse-power, 
10.2 Ib. of steam. 

As the guaranteed consumption was based on the total 
temperature of steam at 600 deg. Fah.,-the corrected figure is 
about 9.51b. of steam per indicated horse-power. Can Mr. 
Pain produce a triple-expansion engine 17 per cent. more 
economical in coal than the above ? 

Regarding maintenance, it will perhaps surprise Mr. Pain 


distances of the trains are reduced. More trains can, therefore, 
be run per mile, and a greater number of trains can be passed 
over the road in the same time. Those with experience of goods 
train working know how often they have to crawl up to signals 
so as to be able to stop if required to do so, not only losing time 
themselves but delaying traffic behind them. Where passenger 
and goods traffic are carried over the same metals, the lengths 
of the block sections are influenced by the goods traffic, thus 
unbraked goods trains have a direct bearing on the passenger 
train running. 

I believe that railway engineers are quite in agreement as to 
the advantage of brakes for goods trains, but their introduction 
presents problems and financial questions which no railway has 
cared to face until obliged. But, nevertheless, conditions are such 
that in the near future we may expect to see considerable 
developments in this direction. 

Regarding loose-coupled trains, I have seen many stops made 
with these when fitted with brakes, but it is necessary to use 
some form of quick-acting valve so that the brakes apply nearly 
simultaneously down the train, otherwise the shocks and 
surges may be so violent as to break couplings and otherwise 
damage the vehicles. I think, however, that for practical every- 
day working tight couplings will be essential. 

‘When the time comes to decide on the type of brake to be 
adopted it is well to remember that a brake which may appear 
to work satisfactorily when applied to a few vehicles in more or 
less constant use, and which, running in special traffic, gets fair 
attention, may not be so satisfactory when applied to thousands 
of vehicles, the majority of which would probably occasionally 
stand for long periods without use and with little attention to 
the brakes. 

Under these conditions every train may naturally have some 
small leaks somewhere in its length, and it is essential that these 
should not unduly, if at all, reduce the brake efficiency. 

It therefore seems that a brake having as its source of power 
compressed air is the one to act efficiently under these con- 
tions, as even where considerable leakage occurs the large 
volume of compressed air always available is able to overcome 
the leakage and provide braking power right to the end of the 
longest train. 
For Tue Brirtsh Arr Brake Co., Lrp., 

J. W. Cross. 


London, September 15th. 








Instrrution oF Crvi. ENGINEERS.—We are infermed that 
the annual dinner of the Institution of Civil Engineers will 
not be held on October 6th as was proposed 

Tue InpusrriaL Leacue.—On Monday last, Mr. Scholey, 
who is now quite restored to health, gave a dinner at the Eccentric 
Club to the members of Council of the Industrial League and to 
a few guests. It was a very pleasant affair because it smacked 
somewhat of the early days of the League, when it was still 
without a name and before it had risen to its present great 

roportions. The principal speeches were made by Mr. George 
, ae and Mr. George Roberts, but Sir Richard Vassar Smith 
referred to the approaching amalgamation of the National 

tion of E yers and Employed with the League. 





to hear that after ten years’ running the crank and crosshead 
pin brasses do not yet require adjustment. They are now as 
the erector left them, and the steam piston rings that were put 
in the piston when the engines were erected are still in service, 
and do not require renewing. The wear in the cylinders during 
ten years does not amount to '/,gin. on the bottom as taken by 
micrometer gauge. We have never experienced a failure 
through condenser troubles beyond renewal of an occasional 
rubber valve. The consumption of oil, both in the cylinder and 
main bearings, is no different than that of other engines, and the 
cost of maintenance is equal to that of the best turbine. I men- 
tion turbines because the ordinary engines are quite out of the 





day. Five new power-houses are to be constructed and a seven- 
mile concrete tunnel will have to be built. 


question for comparison, 





When this union is consumm | there will be one great body 
working with the object of h: ital and labour instead 
of as at present two, which, if they do not conflict, occasionally 
interfere with each other. Both Mr. Barres and Mr. Roberts 
spoke, of course, on the subject of the strikes, and equally, of 
course, they deprecated them. Mr. Barnes laid stress on the 
fact that the mere threat of a strike put up the price of imported 
commodities by adversely affecting the rate of exchange. 
What the country needs now, said both speakers, is increased 
output. It was a deplorable thing that we should be faced 
with a slump at the very time when, if we were wise, we could 
enjoy a splendid wave of prosperity. The last toast was a 
welcome to Mr. Scholey, and was, we need not say, received 
with the greatest cordiality, 
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The Manufacture of Hardened 
Screw Gauges, 


Tue manufacture of hardened screw gauges stands out 
as one phase of engineering whieh received its greatest 
impetus in development during ‘the period of the late war. 
In fact, for ‘all practical. purposes, it would be true to 
say that a hardened screw gauge, such as: we know it now, 
did not exist before the war, :Jts absence was undoubtedly 
due to the fact that the manufacture of this ‘type of 
gauges requires a knowledgeof! science as applied to 
engineering, to @ much greater extent than most other 
commercial articles, and science was only appreciated by 
a few firms in this country in pre-war days. ' 

There is no doubt th- + the National Physical Laboratory, 
Teddington, was firs responsible for throwing light 
on the theory of screw thread gauging, and practically 
all the scientific devices which are used to this day were 
developed by it. When we consider ‘that the Whitworth 
screw thread has seven elements which have to be within 
very close limits in order to make~a satisfactory screw 
gauge, it becomes apparent that special machines and 
devices for checking these various elements are abso- 


lutely essential, and when we consider that each of the 


giving a vertical movement to the arm attached. to the 
lead screw nut, and adding to and subtracting from the 
lead a given amount per inch of movement of the saddle. 

The gauges are now finally checked for size to the 
following limits of error :—Plugs up to lin. diameter: 
Major core and effective diameters, plus .0000, minus 
-0003 ;. pitch, plus and minus .000lin. per inch, either 
period or progressive. Rings up to 2in. diameter: 

ajor core and effective diameters, minus .0000, plus 
-0006 ; pitch, plus and minus .00015in. per inch. 

The engrav.ng below is from a photograph of the 
profile of a screw plug gauge taken from the screen. On 
the extreme left-hand side will be observed the shadow 
of the camera—and its focussing cloth—which took the 
photograph. On account of the fact that it had to be 
taken at an angle, in order to avoid fouling the image, 
the screw gauge appears to taper, and hence the threads 
do not appear to be perfectly upright, but this is entirely 
due to the fact that the picture had to be taken at an 
extremely sharp angle to the screen. Pinned immediately 
above the sheet will be seen the actual screw gauge which 
is a duplicate of the one which is seen projected, and gives 
an excellent impression of the visibility obtained by a 
magnification of fifty times. 

One of the engravings on 310 shows a part con- 
signment of screw plug and ring gauges ready for dispatch 
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RELATIVE SIZES OF GAUGE AND PROJECTION 


machines has also been the subject of some years of 
improvement and research, in order to get them to the 
perfection they have reached to-day, the progress made 
during the war becomes evident. 

The Coventry Gauge and Tool Company, Coventry, 
possesses a plant which must rank as one of the best in this 
country for the’manufacture of gauging equipment. This 
firm has considerably extended its plant in recent years 


to cope with the growing demand for high-grade precision | 


gauging equipment, concentrating the whole of its 


resources on developing to the full ‘the art of gauge- | 


making, and the attainment of production by the most 
economical and scientific means: It has, we are informed, 


appointed Alfred Herbert, Limited, Coventry, its dis- | 


tributors for the whole world. 

It may be of.interest to sketch very briefly the manu- 
facture of a screw thread gauge as followed by the makers 
in question, The gauges are first cut on an Alfred 


Herbert precision lathe, and it is noteworthy that the | 
average pitch error of these machines, when tested by the | 


standard National Physical Laboratory pitch machine, is 


well within plus and minus .00005in. per inch, either periodic | 


or progressive. 
with the aid of microscopes, which can be seen in the 
engraving on page 310 of a group of the machines. The 
threads are then cut with a single point tool, and after- 
wards topped or capped by means of a capping tool. 


The gauges are then issued to the inspection department | 


where they are checked for major core and effective 


diameters, tested for pitch, and projected by means of | 
the National Physical Laboratory horizontal projection | 


machine, the profile being thrown on the screen magnified 
fifty times, and being checked against a standard template 
printed on zinc. 

The gauges are then carburised and allowed to cool 
in the box, the process being so arranged that the furnace 
gases do not come in contact in any way with the article, 


thereby eliminating all scaling and discolouration, leaving | 
the gauges with a bright silver-grey finish. They are then | 


hardened in the electric furnaces, the time of which is 
recorded by a rare-metal thermo-couple, in conjunction 


The tool is positioned by the operator | 


to a well-known motor ear firm, and is of great interest, 
as it gives some idea of the varying sizes and types that 
are manufactured. 

Another view on the same page shows a corner of the 
inspection laboratory at the works of the Coventry Gauge 
and Tool Company, Limited, and included in the equip- 
ment will be noted the National Physical Laboratory 
pitch measuring machines and screw diameter measuring 
machines. A corner of the hardening shop, containing an 
electric furnace, complete with its indicator and rheostat for 
adjusting temperatures, is seen in the fourth view, which 
also shows the method of suspending gauges before 
hardening in the furnace. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(Prom our own Correspondent. ) 
The Threatened Strike. 


Inquiries. made over a considerable area. of 
the South Staffordshire, East Worcestershire and Warwick- 
| shire coalfiolds make it quite clear (1) that the majority 
| of the colliers balloted for a strike on wages without 
rogard to, or at least with imperfect knowledge of, what 
was involved in the claim for a reduction in the price ; 
| (2) that a large body of these men are still averse to 
| downing tools on the double issue ; and (3) that if ‘they 

were balloted again the result would now be very different. 
One of their officials states this week: “The whole thing 
has been badly managed, and the men can now see it.” 
| The .bogey of de-control, so dreaded by. Mr. Smillie, 
has been removed. The Government has given a pledge 
that prices will not be decontrolled so long as there is a 
| serious disparity between the prices of export and domestic 
coal,. Had the miners rightly read the signs of the times, 


with a wide reading indicator. A stream of coal gas is there was, in fact, no prospect of de-control under such 
passed through the furnace during the heating, so that | conditions at. any period. No Government could. afford 


all air is excluded, the bottom of the furnace having an 
extension into the oil bath ; and when the gauge reaches 
the proper temperature, it is lowered into the oil and 


| to see domestic prices rushed up anywhere near the present 
| export level. Given Mr. Lloyd George’s guarantee con- 
| cerning control maintenance, it easily became possible 


quenched. By this means the gauge is never subject to | for Mr. Smillie to recede from his position that price 
oxidation by the air and still retains its silver-grey appear- | reduction was as vital as wage increase. The economic 


ance, 

The threads are then polished and the ‘gauge reissued 
to the gauge inspection’ department. Some idea of the 
accuracy and attention to detail which are brought to 
bear on the various processes can be judged by the fact 
that lapping has been completely eliminated, and gauges 
are being produced which are well within the National 
Physical Laboratory limits for inspection ‘gauges. >>“ 

After hardening, .as described, the limit of .error in 
the pitch of a hardened gauge is plus and minus .000lin. 
per inch, either, periodic or progressive, and the average 
gauge shows well within plus and minus .00005in. por 
inch. _ By this, it is not intended'to convey that the gauge 
does not alter in size or, pitch by more than these sma!l 
amounts, but; that the process allows for.such accurate 
duplication. that the errors become known and can be 
compensated for to the fine limits stated. The compensa- 
tion in pitch is effected by means of the compensator plate 
on the Herbert precision lathe, which can be swung either 


| possibility of any price reduction has been rendered 
increasingly doubtful by the increased costs and reduced 
production shown in the past quarter—though it must be 
admitted that the White Paper figures are not full enough 
to afford very clear deductions. Nevertheless, it is clear 
that some of the miners’ leaders are still obsessed with the 
ambition either to possess or to dissipate the, £72,000,000 
| or £66,000,000, or whatever much.less the; sum- may 
ultimately turn out to be—most likely not) more than 
£33,000,000, according to latest estimate—surplus annual 
profits which the coal industry is supposed to be_con- 
tributing, to. the Exchequer... The. colliers, unhappily, 
regard this surplus as a permanent part of the wage fund. 
But it is not permanent. And it is not part of the wage 
fund any more than the excess profits duty paid. by other 
industries is a part of their wage fund, As a fact, the 
coal industry pays less than its share in relief of taxation. 
There is no conceivable ground for reducing that contri- 





bution, The most vital factor which stands out in thy 


in a clockwise or an anti-clockwise © direction, thereby | present dispute is that it is a national necessity that wo 





should have an increased output from the mines. The first 
step is to find out what is wrong to-day with production, 
for. undoubtedly something is wrong, There is great 
scope both for increased wage rates and reduced prices 
in increased production, if i¢ can only be secured. At last 
quarter’s rate, the yearly production would be 232 million 
tons. At the previous quarter’s rate 248 million tons. 
Mr. Justice Sankey, with all the evidence before him, 
estimated 250 million tons as probable.. The pre-war pro- 
duction was 287 million tons. With'such a wide dis- 
crepancy, it should be surely possible to fix what may be 
called a basis production. And on every ton raised above 
that fixed basis, the miner—it is now proposed—should be 
paid at an increased tonnage rate. Clearly there are great 
possibilities in such a scheme for every man engaged in the 
coal. industry. Payment by results has been tried in some 
of the: big steel works, and both employers and operators 
speak well.of it. It obtains under various forms in a good 
many trades... Experts who are well versed in the working 
of the coal mines say thére would be no insuperable diffi- 
culty in applying the principle to coal-getting. A way 
should be found, even at the proverbial eleventh hour, of 
adopting it. It is of bright augury that both miners and 
Government now recognise that whether one considers 
inereased wages or lessened price to the domestic con- 
sumer, great benefits would be likely to be derived from 
@ new system) of remuneration. Mr. Smillie and Sir Robert 
Horne agree here, But to strike is to throw these benefits 
away. with both hands. It would put the coal industry in 
such a state that there will be not merely no increase in 
the wage fund, but an actual decline. It would accentuate 
all the causes that make for low output, and incur the 
risk, by no means negligible, of foreign coal finding its 
way into British markets. 


Iron Trade Caution and Price Inflation. 


A spirit of caution still prevails on the Birming- 
ham iron market, contracts being decidedly on the light 
side, and restricted to urgent requirements. Stocks of 
inaterial are, however, becoming exhausted, and it is 
inferred that, if the labour cloud should pass, a brisk 
autumn business must ensue, as nceds are known to be 
tolerably pressing. Reports this afternoon indicated that 
there was a substantial volume of business waiting to be 
placed, but the outlook is too uncertain to justify enter- 
prise. Deliverance from the strike menace which has so 
long overhung the country would of itself go a long way 
to impart the new impulse to the iron and steel trades 
of which they stand so badly in need. The perils of price 
inflation are still considerable. Unless producers are 
willing to co-operate in, curbing the tendency to artificial 
prices there is a fear that the “ vicious circle ’’ will be 
broken by other and less harmless processes. An increase 
of £1 a ton in finished iron or steel means a rise of roughly 
10 per cent. in wages, calculated on the basis rate. This 
has to be provided, though most of the extra £1 has gone, 
not into the pocket of the finished iron or steel maker, but 
into the pocket of the carriers and smelters. There is an 
inereasingly widespread feeling amongst Midland iron- 
masters that prices have touched maximum, and that 
further additions to cost of production should be seriously 
resisted. Merchants state definitely that there are this 
week symptoms of over-buying in many of the foreign 
markets. The remedy is clear enough. , We must produce 
very much more abundantly, and produce cheaply. In 
that way alone can the country’s industries retain their 
place. The state of the world trade makes the present a 
difficult and dangerous position. The results of the efforts 
at increased production made in recent months have been 
reflected in the export statistics. But warnings are now 
coming from practically all the markets that prices must 
come down if business is not to be sacrificed. Moreover, 
want of confidence: necessarily. grows out of the endless 
labour strife, and want of confidence has now become a 
very assertive feature .of the Midland iron and steel 
trades situation. 


Bar and Sheet Iron Positions. 


In the bar iron trade the principal local movement 
relates to nut and bolt iron. The:demand is concentrated 
chiefly on- quarter inch and five-eighths sizes, which are 
the standard makes of the Black Country, and though 
Belgian makers are offering larger sizes at as low a figure 
as £25 10s. delivered, they are making no large inroads 
on the market. Black Country prices, on the other hand, 
have firmed up to £31 delivered, which represents an 
advance of 10s. on rates recently ruling, and quotations for 
Lancashire-made iron are upheld at £30 to £30 15s. f.o.t. 
Warrington. Low Belgian prices are, of course, still heard 
of, and it is obvious that Belgian exporters are trying 
hard to tighten their grip on this branch of trade; to 
such an extent, indeed, that they are “ cutting” against 
each other. ‘Staffordshire marked bars keep at £33 10s., 
and unmarked bars are £31 upwards, with premiums 
varying from 20s. to 40s. per ton. Strip iron this week is 
quoted £34 per ton. ‘Quotations for galvanised corrugated 
sheets have undergone a further decline, and this week 
stand at £44 to £46 for 24-gauge sheets. To some extent 
this is due to the recent drop in sheet bars and spelter, 
but another cause is the cutting by large firms to secure 
orders. Producers are now showing a willingness to quoic 
for thinner gauges, £2 extra being asked for 26 gauge, and 
£4 extra for 28 gauge. Open annealed sheets are quoted 
at £38 to £38 10s. 


Steel Trade—The Recent ‘‘ Advance.” 


There is rather strange news this week about 
rolled steel. It is said that although makers a fortnight 
ago put up finished prices £1 per ton to cover higher 
railway rates, many of them have been found willing to 
renew contracts on the former basis. This is rather strange, 
and if so one wonders where the wisdom lay in advising 
an advance at all. Another report puts the situation in 
this way: “ The official advance of £1 in finished steel 
does not largely affect the market, as it had long been dis- 
counted.” Here, perhaps, is some explanation of the 
position. But even if this be so, one still cannot get away 
ftom the persuasion that “someone has blundered”’ in 
the matter of this latest advance. Business is slow in mild 
steel semi-products at £22 to £23 for bars and billets. 
There is no effective outside compétition in these branches, 
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though there are fair inquiries for American heavy steel 
strip and American plates at about £28 ¢.i.f. Though new 
ships are not being laid down at the rate of last year, it 
is understood on the Midland exchanges that the Scotch 
and Cleveland plate mills have big order books, and 
Scottish prices are considerably ahead of those which 
obtain in this district. Similar disparity is observable in 
the case of steel sections. 


Cold Blast Pig Iron Advanced. 


The Staffordshire cold blast-furnaces have now 
brought their prices into line with the general railway 
rates pig iron advance. An advance of 20s. is notified, 
the inerease in one ease being 27s. There is a strong demand 
from abroad for cold blast pigs, but pressure at home leaves 
little opportunity for cultivating the export market. 
The average selling figure for the home consumer is now 
£19 10s., with £23 sold abroad, both quotations f.o.t. A 
large quantity of good class iron is called for for engineer- 
ing requirements. Hot blast all-mine iron has been ad- 
vanced 10s. per ton to £14 7s.: 6d. f.0.t. for loeal con- 
sumption. The cautious attitude of raw iron buyers 
engendered by the uncertain coal trade situation. has not 
perceptibly weakened prices. Smelters know that 
whatever betides, it is unlikely that they will produce 
more than the market wants. They are either well sold or 
have regular customers who stand between them and the 
accumulation of stocks, and in these circumstances they 
stick to the higher range of prices announced since the 
increase of railway rates. It is interesting to note, in 
passing, thaf South Staffordshire No. 3 foundry pig iron 
was quoted prior to the revision of railway rates at 250s. ; 
to-day’s quotation is 277s. Derbyshire No. 3 foundry iron 
is selling at from 280s. to 287s. 6d., whereas the recognised 
basis down to last August was 252s. 6d. Northampton- 
shire No. 3 has increased from 235s. to 247s. 6d. North- 
amptonshire houses have been more modest than most 
of their neighbours, owing, probably, to the necessity of 
findmg outlets for an increasing production. Reports 
suggest that a lot of business is waiting to be done. 
Foundry pig iron is going into\immediate consumption, 
and the enhanced prices are universal. It is reported 
this week that some of the Midland furnaces have been 
offered good orders on behalf of China, which they have 
not felt in a position to entertain. 


Scrap. 


Little business is passing in scrap material. Heavy 
wrought iron serap can be purchased at £10 to £11 at 
customers’ stations; heavy cast scrap at £10 10s. to 
£11 10s.; and heavy steel melting scrap at £9 10s. to 
£10 10s. 


Future of Coke Prices. 


Nothing very certain is known as to what the 
October price of coke is to be. The term for which the 
prices now current were fixed expires at the end of this 
month. It is to be hoped that there may be no further 
addition to prices. Fuel supplies for the coke ovens are 
close at hand, and the effect of the higher freight rates 
eannot be a serious factor to these people. 


Demand for Mill and Forge Machinery. 


The makers of ironworks mill machinery are full 
of work, some of their contracts being for continental 
eustomers, and they are likely to be active for some 
months to come. The manufacturers of rolls have in- 
creased their carriage charges to their customers to recoup 
themselves for the enhanced railway rates. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron, steel and metal markets must remain 
in an unsettled state until it is known positively whether 
or not the coal question is to be arranged on amicable 
lines. We cannot, therefore, look for very settled conditions 
of industry until we can get more settled conditions in the 
labour world. There is talk now about a possible engineers’ 
strike, although the electrical trouble has been settled for 
a time. It seems probable, however, that better counsels 
will prevail in this matter, for the workers know that this 
is not a favourable time to give up work. There is already 
too much unemployment, especially in Lancashire, and 
so far as can be seen there will be much more this winter. 
In the event of there being no strike in the coal trade there 
will be a drastic reduction of time in the cotton mills, and 
no doubt some closing down; while if. the strike comes 
the closing down will result automatically. In any case, 
the total amount of work in the country is in course of 
reduction. 


Metals. 


The movement in standard copper brought the 
price up to £99 15s. per ton, and there it stuck for a time. 
Business was done on one or two occasions at £100, but 
this seems to have been exceptional... The fact which 
concerns consumers of copper is that practically no change 
took place in the quotations for best selected ingots. 
Electrolytic ingot copper remains much higher than best 
select, and one cannot understand why any consumer 
on this side should buy it for industrial purposes. The 
American consumer, of course, gets it cheap enough, his 
present prico—at a normal exchange—corresponding with 
£89 per ton against £112 asked here. Makers of sheet 
copper put up the price for strong sheets by £2 to £168 per 
ton for sheets and rods, and £178 for flat bottoms. Copper 
locomotive tubes were quoted 3d. per pound more, but no 
change was made in brass locomotive or condenser tubes. 
All these prices are so high now that movements in the 
raw copper market ought not to affect them unless far 
greater than anything that has been seen for many months, 
So far as the immediate prospects of the copper market 





are concerned these do not suggest the probability of any 
further rise. The demand here for copper and old non- 
ferrous metals is very slow, and there would seem to 
be a very large quantity of the scrap metals pressing upon 
the market. One assumes this because dealers in these 
metals seem depressed, and the prices at which they offer 
to buy are ridiculously low—as, for instance, £52 for yellow 
brass and £70 for gun-metal, Of course, they want, in 
these times, a larger profit than they expected before the 
war, but even so, it pays consumers to use the old metals 
whenever they ean, and hence the demand for new metals 
languishes. Tin has been a fairly firm market for some 
time, and there was a gain last week of £7 per ton. Here 
there does not seem to be any expectation of any very 
sudden change, but if labour troubles could be cleared 
out of the way there might be more buying. There is 
evidence that the tin-plate manufacturing industry in 
America is making rapid progress, and this is not at all 
surprising, use Americans can get their tin as cheaply 
as we can, and their steel sheets much more cheaply. The 
trade is bound to shift across the Atlantic if t con- 
ditions cannot be altered; for the difference in labour 
costs is not great now, and the Americans have the advan- 
tage over fuel. Lead has been quiet and without very 
much movement for more than a week. It is said that 
rather more foreign pig lead has been offered in the market, 
although not very much eagerness to buy on the part of 
consumers here has been shown. Probably consumers 
realise that lead is still disproportionately high, like iron and 
steel and quite unlike copper and spelter ; and, therefore, 
they buy from hand to mouth, lter remains round 
about £40 per ton, and if we have regard to our general 
money values this must be called a low price. 


Pig Iron. 
The 

iron, and particularly foundry pig, has not: any 
definite change. The demand is still with us, notwith- 
standing the fact that Manchester buyers have to pay 
much more than most other consumers of foundry iron. 
Business, however, is now far from active, and “8 
generally are Siegtng = waiting attitude this week. 
theoretical prices 3 foundry delivered in Manchester 
of the ordinary quality range from £14 10s. to £15 per ton, 
but Scotch iron remains relatively » There is a 
little Cleveland iron occasionally available, and in some 
cases founders get an allotment direct from the works at 
much easier prices than when they have to buy thro 
a merchant; but the quantity so obtained is still quite 
insignificant. Iron founders have apparently plenty of 
work in hand at prices which enable them to pay the high 
rates for the iron used, and the era of competition for 
orders for castings has not yet set in. When it does either 
work must drift from the district or the prices of pig iron 
must be regularised. 


Finished Material. 


One hears of very little new business in finished 
iron and steel, and probably nothing of importance will be 
done now until the coal strike is settled; but buyers are 
certainly getting restive about the British prices, and are 
more disposed every week to make inquiries about foreign 
material. One does not find much evidence yet of increase 
in the American import trade ; and transport and exchange 
difficulties still stand in the way of this development ; but 
more interest is being taken in Belgian steel and iron, and 
in spite of the natural dislike of doing anything with Ger- 
many, there are signs that some people are more disposed 
to abandon a hostile attitude. 


Scrap. 


The market for scrap is very quiet and scarcely 
any business is being done, but dealers seem to be inclined 
to ask a little more for the best qualities of foundry scrap. 
Perhaps there is scarcely so much about now, and the 
expectation may be that when buying is resumed con- 
sumers may be willing to pay a little nearer the price of 
common iron. The best lots of machinery scrap seem now 
to be held for £11 10s., and in some cases for £12 per ton. 
Nothing apparently is being done in wrought scrap, and 
steel scrap is very weak. The value for selling seems now 
to be well under £10 per ton. 


Barrow-in-Furness, Thursday. 


Hematites. 

The dispute in the coal trade has been watched 
with close anxiety on the part of those engaged in the 
hematite pig iron trade of this district. Supplies of fuel 
are quite small, and astrike of coal miners would involve 
an almost immediate stoppage of industrial activity in the 
iron and steel trades. Tt has been a disturbing element 
in business for the past two weeks or so, for there is not 
much inclination to accept orders when there is so much 
uncertainty. At present the position of makers, apart 
from this trouble, is that they are well off for orders and 
the demand is good on every hand. A much heavier bulk 
of iron could easily be disposed of, and there is also now a 
wider range offering than has been the case for some time. 
Little trade has been done with continental users for some 
time, but there are possibilties in that direction. Prices 
just now are rather uncertain, but parcels of mixed num- 
bers of Bessemer iron run from £15 5s. per ton net f.o.t., 
and special brands are at £16 5s. to £17 per ton. 


Iron Ore. 


The demand for hematite iron ore is’ brisk all 
round, and local requirements are such that very little 
ore is available for outside users. Prices are firm with good 
average sorts of native ore at 59s. per ton, and best sorts 
are as high as 70s. per ton net at mines. Spanish ores are 
at 58s. 6d. per ton delivered to-West Coast furnaces. 


Steel. 


In the steel trade there is a fair amount of acti- 
vity. The departments on at Barrow this: week are the 
Siemens furnaces, rail, and merchant mills, and the steel 
foundries. In the adjoining works the 0p mills are well 
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employed. Some good orders are held. The new busin 
on offer, however, is not very big just now in any desea 
tion of finished or semi-finished steel. Priges aro fir! 
with heavy rails at £25 per ton, light rails £27 to £99" 
— £25, ship plates £25 10s., and boiler plates £3] per 

on. 


Shipbuilding and Engineering. 

The shipbuilding trade is well emplo j 
departments, but there is some slackness > ies 
engineering shops. A fair number of locomotives are being 
repaired and reconditioned, and amongst other work now 
being carried on at Barrow is the making of crushing 
machinery for road-making purposes, 


Fuel. 


There is a keen demand for coal, and steam sorts 
are at 45s. per ton delivered ; house coal runs from 5is. 
to 60s. per ton delivered. For coke there is a brisk demand 
and East Coast qualities are at 75s. per ton delivered, ” 








SHEFFIELD. 
(From our own Correspondent. ) 


End of the E.T.U. Trouble. 


SincE my previous letter a settlement has been 
reached in the electrical workers’ dispute, and, as I write, 
the men in this part of the country, as in other districts. 
have resumed work. At a meeting here on Saturday of 
the National Union of General Workers, representiny 

members, the action of an E.T.U. official, “ wh. 
L i i iving the matter 
as “idiotic,” and 
that may be accepted as the sentiment of everyone «1. 
cerned, with the exception of the young hot-heads wl, 
perpetration of the second bad blunder 
i ithin a year. If the members of tle 
eee Sie the whole business 
to the laughing-stock 
t, however, is entirely a matter 
or themselves. What is of importance is the fact that 
Cammell Laird and Company very handsomely won the 
fight they put up, with the support of federated firms, 
against the dictation of labour on the question of tl. 
appointment of foremen. The preposterous claim that 
@ foreman responsible to the employer should be coin 
pelled to be a member of a trade union has gone by the 
board and will not be heard of again this side of the 
“nationalisation of all means of production ”’—which, | 
sincerely trust, will be never. It was, of course, an 
impossible position to take up, and practically every union 
but the EEU.—which has a name for its extremist views 
——had the good sense to recognise that fact. I am told 
the electrical workers in these parts hailed the settlement 
with very considerable satisfaction, and they certainly 
lost no time in availing themselves of the withdrawal of 
the lock-out. The management of Cammell Laird and 
Company is to be congratulated on the happy termination 
of the dispute, and one can only hope that the important 
extensions the firm is undertaking at Penistone will soon 
be complete and yielding a profitable turnover. 


Where We Lost Business. 


In the “ Latest News ’’ column last week I was 
able to mention that Cravens Railway Carriage and Wagon 
Company, of Sheffield, had just booked an order for fifty 
30-ton oil tank wagons for the Egyptian State Railways, 
and I fancy I have previously hinted that the Siamese 
State Railways are in the market for important rolling 
stock requirements. I learn on excellent authority that 
at a moment when the word “ slump ” is slipping so easily 
off the lips and pens of many speakers and writers this 
country has actually diverted to America and Czecho- 
Slovakia enormous rolling stock orders for the Roumanian 
State Railways, including no fewer than 200 locomotives. 
A commissioner from our gallant ally was over here for 
some. time, anxious to place the whole of the business in 
the United Kingdom ; but financial questions, including 
longer credit than is usually given by British firms, 
apparently created insuperable difficulties, with the result 
that the business was divided between the two countries 
named, Whether 100 locomotives can be built in Czecho- 
Slovakia so as to ensure anything like reasonable delivery 
can only be surmised, but in the opinion of some the actu! 
work will be executed elsewhere—perhaps in Germany. 
In any case, if great contracts like those cannot be accepte| 
here, at least in part, and can be placed without difficulty 
as to 50 per cent. in the United States, then it must strike 
the man in the street that we have far to go yet before 
our banks, in co-operation with the Government on the 
one hand, and industrialists on the other, reach that level 
of accommodation which trade and commerce must have 
if they are to succeed in the face of the steadily developing 
foreign competition in the home and overseas markets. 
This is a matter which very vitally affects the industry 0 
Sheffield, Leeds and Lincolnshire. So far as the first- 
named is concerned, ts devoted to the pro- 
duction of railway steel, pari — axles, ee 

rings, points and crossings, rails, and so on, are certainly 
Fas and at activity again, but there is still room for a 
good deal of improvement yet, and one does not like to 
hear of business turned away which it might havo been 
possible to execute in this country. 


Peculiarities of the Situation. 


That is just one of the ert orb of the situa- 
tion to-day. On every hand one hears gloomy forebodings 
of a prospective “ hard winter,” of failing trade, of serious 
unemployment. If it be possible to talk the country into 
a slump it will be done. But the fact remains that, here 
in Sheffield, if only Labour would “ drop its fooling” and 
co- te with Capital, order books would soon assume 
an aspect. For instance, I have heard of skilled 
workmen being discharged lately not because of a shortage 
of orders, but Koceuise of the lack of raw material. Small 
tool makers here are very busy ; but an Australian buyer 
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told me the other day that, much as the Commonwealth 
preferred the “home’’ article, it had to go into the 
markets of America because of the greater quantities 
supplied by the latter, The production of such things as 
saws, files and joiners’ tools has been for a long time past 
much below demand, and if new business is not now coming 
forward quite as freely as of late, may it not be for much 
the same reason as that already given? At all events, 
it cannot be that the world’s demands have been satisfied. 
Then, regarding the motor trade, with which the Sheffield 
district.is deeply concerned as a supplier of raw material 
and castings. Alarmist reports almost predict a collapse 
of the industry; but I am told by responsible men 
interested in the business that the call for motor steel is 
quite good and increasing, and I know there is a very fair 
volume of buying of such steels. It is perfectly true that 
oversea buyers are nervous of the unsettled market, here, 
and for that reason are continuing to hold off, and one 
cannot close one’s eyes to the industrially disturbed con- 
dition of Italy, Sweden and Holland, in normal times all 
good customers of Sheffield, whilst the financial position 
of France is very unsatisfactory. But these countries 
must all be industrially and financially tranquilised sooner 
or later, and heavy arrears of requirements will flood 
the markets best equipped to absorb them, Regarding 
Italy—-one of Sheffield’s best clients—-manufacturers have 
received messages from Italian firms suspending deliveries 
and cancelling orders on the ground that their works are 
now in the hands of their workpoople. Whether the latter 
will be in a position to carry on for very long is a question, 
for the feeling prevails here that Sheffield firms, like those 
in other centres, will refuse to accept from the Workmen’» 
Committees orders for steel and tools, even though the 
Italian Government, to save the national position, has 
ordered employers there to co-operate with the workpeople 
(sic) in the running of the factories, 


Colliery Development Held Up. 


Over the week-end I received a couple of reports, 
one of the Tinsley Rolling Mills Company, Limited, and 
the other of the Sheepbridge Coal and Iron Company, 
Limited, both being for the year to June 30th last. It 
was the same old story in each case. The Tinsley people, 
| understand, have had an exceedingly good year, but one 
that might have had very much better results. In May 
last the directors’ proposal to increase the capital was 
carried through successfully, the money being required 
for extensions ; but although the new plant is well in hand, 
labour troubles and other causes have prevented the pro- 
gress being made that was hoped for. The extensions, for 
which land was acquired a few years ago, include a new 
and up-to-date rolling mill with railway sidings. The mill 
will be a welcome addition to the rolling plant, which at 
present is much over-taxed, but the point is that constant 
labour unrest is retarding its completion and adding to 
Sheffield’s difficulties in the matter of increased produc- 
tion. The Sheepbridge directors emphasise the fact that 
the reduction of miners’ working hours has had the 
anticipated effect of restricting the output of coal, whilst 
the increases in wages forced on owners by the Govern- 
ment acquiescing in the men’s demands have seriously 
increased the cost of production. In view of these and 
financial restrictions placed on the industry, the enor- 
mously increased cost of sinking, equipping and developing 
a large modern colliery, and the difficulty of securing suffi- 
cient capital, the directors have decided to postpone the 
development of the new coalfields at Firbeck and Finning- 
ley. On the other hand, all the departments of the com- 
pany’s ironworks have been actively employed during the 
year, and the extensions at the blast-furnaces and foundries 
have made good progress. 


The Master Cutler. 


Colonel Stephenson, D.S.O., the retiring Master 
Cutler, is to be succeeded in the position of honour by Mr. 
William Clark, managing director of Vickers’ Sheffield 
works. Colonel Stephenson, who won his decoration 
during the late campaign, is head of the well-known firm 
of typefounders. He has well filled the chair at the Cutlers’ 
Hall, but the choice of Mr. Clark as the new Master Cutler 
is a very popular one. As the controller of an army of 
workers at the River Don and Attercliffe Road works, he is 
a fine type of a disciplinarian, being held in the highest 
esteem by every grade of employee. He is always ap- 
proachable, for, like most genuinely busy men, he can at 
all times spare a moment for the right kind of man or 
object. His genial disposition gleams from his eyes and his 
xeceptance of the position he will assume next month 
crowns Mr. Clark’s long list_of services in the interests of 
industrial and social Sheffield. 


Miscellaneous. 


Reverting to the Siamese State Railways, it will 
be of interest to note that H.R.H. Prince Purachatra, 
Director-General of Railways in Siam, is expected in 
Sheffield. to-morrow (Saturday) morning. On Monday 
he visits the works of Cammell Laird’s and Henry Bessemer, 
and the following day those of Vickers’. Whether his 
Royal Highness proposes to include any other works in his 
itinerary I do not know, but I should be rather surprised 
if he does not find a moment to slip in to Cravens, at 
Darnall, where so much fine work has been done in the 
way of rolling stock for the Siamese railways. He is 
particularly interested just now in road-making machinery, 
as well as rolling stock construction, and, it is understood, 
expects to place some good orders in this country, of 
which Sheffield hopes to secure a share. One of the 
interesting industries here is the rolling of hollow steel 
bars used in the making of rock drills and shafting for 
mine work, This production is a Sheffield monopoly, I 
think, but never before have such long bars been rolled 
as have just left the city for an American destination. 
They were 62ft. long by 2in. diameter, 160 of them being 
rolled in the mills of an armament works. This is more 
than twice the length of the previous longest hollow bars 
rolled, and special drays had to be rigged up to convey 
them to the goods yard for dispatch to the port of consign- 
ment. Thé hollow bars allow water to play on to the rock 
being drilled or lubricating oil to flow through shafting. 
During the war I had an opportunity of watching these 


finished article. The heavy billets were handled with 
ease by girls, who worked the drilling lathe, and women 
rolled the drilled and plugged billets into the finished 
hollow bar with a skill and precision which appeared to 


these veiy long bars, 8in. square blooms of about half 
a ton each were used, The making of the lighter bars 
reminds one a good deal of the operation of glass tube 
making. Manufacturers of engineers’ small tools here are 
very interested in. a report that a Bradford firm has 
planted the industry on the soil of the Isle of Man, by 
commencing a tool factory at Tromode. Crucible steel- 
making departments are still under a cloud, but a fairly 
good demand is maintained for steel castings and forgings, 
especially on the heavier side. Cutlery manufacturers are 
keeping very busy, but there is evidence that German com- 
petition in the home markets is returning, being par- 
ticularly noticeable in scissors. A small local firm here is 
perfecting a plant for producing 6in. scissors direct from 
steel rods by milling and drilling operations, eliminating 
tempering and grinding and completing a pair from the 
raw material in a few minutes at about a quarter of the 
ordinary cost of production. I have seen the processes 
so far as they have been completed, and the claim appears 
to be well substantiated, though little can be said until 
the final stages have been passed and actual production 
begins. There will, no doubt, be a considerable amount of 
scepticism on the part of regular scissor-makers, because 
the inventors are engineers, not cutlers. I have just heard 
of a‘* hollow’ razor made in Sheffield by a new electric 
process, without grinding, about which I may be able to 
say more another week. For long, hollow blades have 
been drop-forged by machinery, leaving only the finishing 
to be done by the grinder. 


Iron, Steel, and Coal. 


The unsettled conditions brought about by the 
miners have made business in pig iron and steel almost 
impossible, except for hand-to-mouth lots. Acid steel 
has not followed basic in a reduction in the minimum 
quotation. Billets are not difficult to buy. Whether or 
not any significance attaches to it I do not know, but I 
hear of some very large consignments of billets or ingots 
coming in from the Manchester direction, as if they nnght 
be ex docks there. All steel-making alloys seem to be a 
drug, and there are no changes in the quotations of coke 
and coals, though the market for the latter has been for 
some few weeks in a feverish state, for obvious reasons. 








NORTH OF ENGLAND: 
(From our own Correspondent.) 
Steel from America. 


THE arrival of a cargo of nearly 1500 tons of 
steel billets from America in the river Tees this week raises 
@ question which vitally affects the industrial outlook on 
the North-East Coast. The arrival of this material has 
created a great deal of surprise, for a general impression 
prevailed that the American steel makers had enough to 
do to meet the shortages in their own country without 
exporting to England, and that the home makers had 
little to fear. Steel makers in this district, however, 
are not unduly perturbed by the invasion, believing that 
it will be impossible for America to continue as a serious 
competitor in the markets here in England. The Ameri- 
cans, they point out, would have considerable difficulty 
in finding customers in England but for the shortage of our 
own output. They do not, however, lose sight of the possi- 
bility of America becoming a big competitor in overseas 
markets, which in pre-war days were regarded as almost 
exclusive to British makers. With as much as they can 
do to meet home requirements they will be greatly handi- 
capped in counteracting this competition. 


Cleveland Iron Trade. 


The outstanding feature in the Cleveland pig 
iron trade this week is the decision of the ironmasters to 
permit, under certain safeguards, a limited export of 
Cleveland iron. No foundry iron, however, can be spared. 
Home consumers are certainly in a better position than for 
some time past, and as a result of improved deliveries 
there are now no complaints of works running on short 
time through lack of supplies. But the improvement is 
only relative. Every ton of foundry iron is needed at 
home, and there is no surplus for the foreigner. Some of 
the makers, however, have a little mottled and white 
iron on hand for which there is difficulty in finding a 
market at home at the full maximum price of 225s. Some 
of it no doubt could be unloaded at, say, half-a-crown less, 
but the makers refuse to make any price concessions, and 
as they have this iron on their hands it has been desided 
to release a little of it for export. There is also a little 
siliceous iron available which has been similarly released, 
and although these are not the qualities chiefly wanted 
abroad, there have already been sales of siliceous iron 
at 277s. 6d. per ton to neutrals, whilst mottled and white 
iron is quoted for export at 247s. 6d. per ton. After all, 
however, the total amount of this iron available is not 
large, and every transaction is subject to strict scrutiny. 
It will at best mean only a very limited foreign trade, but 
it is an encouraging sign of gradually improving con- 
ditions. In defence of their decision to increase the export 
of Scotch iron, the Scottish makers point out that this is 
chiefly No. 1, while the iron they need from Cleveland is 
No. 3 foundry iron. But the fact remains that were they 
not getting Cleveland foundry iron they would be compelled 
to use their own No. 1 for mixing, and would then have no 
surplus for export. Thus it remains true to say that the 
exports of Scotland are only rendered possible by the 
allocation of Cleveland iron to Scottish users. Business 
has been extremely quiet this week, consumers being 
disinclined to commit themselves in the present disturbed 
state of industry. The home price of No. 3 Cleveland pig 
iron is firm at 225s. per ton. 


Hematite Pig Iron. 





bars being made, from the piercing of the billets to the 


Extreme quietness continues to characterise the 





equal anything done by men and boys. In the case of | 


| East Coast hematite pig iron trade. There is no slackening 
| of the demand, but the makers have little or no iron to 
| offer till the end of the year. Any small lots for export 
, by second hands are, however, readily snapped up. Thus 
the export price is stifiening, and 280s. or more would be 
paid for any iron which could be got for export. The price 
of mixed numbers to the Allies is nominally 265s. per ton, 
and deliveries to home consumers are being made at 260s. 
per ton. 


Iron-making Materials. 


The foreign ore trade is idle, but prices and 
freights are firm and unchanged, best Rubio being quoted 
at 47s. 6d. per ton ex ship Tees. Coke is still scarce, but 
deliveries are being made at the old price of 628. 9d. per 
ton at the ovens. f 


Manufactured Iron and Steel. 


There is no substantial change in the manufac- 





tured iron and steel trade, nor can there be any until 
the question of peace or war in the coal trade is deter- 
mined. Foreign competition in semi-finished steel is 
certainly increasing, but the total volume on offer is not 
so large as to affect seriously the home market. Steel 
makers in this district have no cause to worry. They 
have orders on hand to keep them busy well mto next 
year, and so are content to wait for new business until the 
confidence of buyers is restored. The following are the 
principal home quotations :—Ship, bridge and tank plates, 
£24 10s.; angles and joists, £24; boiler plates, £31 ; 
channels and flats, £24 5s. ; tees, £25; rounds and squares, 
£26 10s., all with the usual extras ; heavy steel rails, £25 ; 
fish-plates, £30; soft steel billets, £23 10s, ; hard billets, 
£25 10s. ; common iron bars, £30; iron angles, £30 1s. ; 
tee iron, £31 10s.; galvanised sheets, £42; black sheets, 
£36 10s. 


The Coal Trade. 


The Northern coal position remains difficult and 
anxious. Business continues along the lines followed since 
the coal erisis became acute. The export section of the 
trade is at present in a state of abeyance, due chiefly to 
the priority given to the home trade and the coaling 
stations, but with the ending of the present trouble there 
will remain many problems to solve before that assurance 
which is the sine qua non of successful trade is once more 
established. There is not only the question of other 
countries competing for the European markets, but also 
the formidable factor of oil fuel as a substitute for coal. 
One Northern firm which has coaled a line of steamers 
for the past fifteen years has been notified that three of 
the large liners have been ordered to Sweden for conversion 
to oil-burners, while another at Havre is being converted 
there, which means that this business in bunkers has been 
lost to Northumberland for good. It also means that 
the engineering work necessary in the conversion has also 
gone to the foreigner, and furnishes much food for very 
serious reflection. Advices have also been received from 
Sweden by firms with interests there that there is not by 
any means the same anxiety to treat for the supply of 
British coal. The statement is made that Swedish im- 
porters have already—up to the end of August—imported 
more coals than during the whole of last year, and as the 
shipments from this country have been considerably less, 
it follows that they are buying from other countries very 
heavily, with American coal very much to the fore. This 
is giving not a little concern to many people in the coal 
trade, as orders and inquiries are now occasionally can- 
celled or withdrawn owing to lower prices of competing 
fuel and difficulty in the matter of deliveries. The output 
is chiefly, if not almost entirely, diverted to the supply of 
the home market, and except for the shortage of trucks 
and rolling stock generally, which releases a cargo here and 
there for shipment, there is very little except inland busi- 
ness passing. The coke trade is at a standstill owing to the 
scarcity of supplies. For export all coal prices are nomin- 
ally higher and exceedingly strong at the increased values, 
buyers being willing to concede any figure if supplies can 
be secured. The following are the principal open market 
quotations :—Northumberlands: Best Blyth steams, 
150s. to 160s.; second Blyth steams, 140s. to 150s. ; 
unscreened, 139s. to 140s.; best smalls, 125s. to 139s. ; 
second steam smal], 120s.; best screened households, 
160s. Durhams: Best gas, 125s. to 130s.; second gas, 
120s. to 125s.; Wear special gas, 130s. to 140s. ; coking, 
125s. to 130s.; bunkers, 75s. to 80s.; foundry coke, 
240s. to 259s. ; gas coke, 235s. to 240s 


Another Threatened Strike. 


Trouble is threatened in the iron and steel in- 
dustry in connection with an application made by the 
North-East Coast Committee of the National Union of 
Labour and the General Workers’ Union to the Steel 
Ingot Makers’ Association for an overtime agreement and 
a forty-eight hours’ week The engineers in the steel 
industry are working under this agreement, but, it is 
stated, there has been considerable delay in regard to the 
application of the general workers. The district committee 
of the two organisations has consequently decided that if 
the Makers’ Association does not meet its representatives 
within a very short time in reference to the application it 
will seek the authority of its executive committee to with- 
draw its labour. This would mean that at least 7000 men 
would be affected on the North-East Coast. 








SCOTLAND. 
(From our own Correspondent. ) 
In the Balance. 


ANOTHER week has gone past, and at the time of 
writing the labour problem has reached a most critical 
point. All efforts on the part of the Government have 
proved abortive so far, and the decision of the miner: 
1eaders and also of the railwaymen and transport workers 
is eagerly awaited. Whatever that decision or decisions 
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may be the general public in Scotland, as elsewhere, favour 
a firm stand against the attitude of the unions involved 
whatever may be the cost. The policy of “ giving in” or 
“peace at all costs” has been in vogue too long already, 
and markets must seek in vain for a sense of stability and 
well-being so long as it remains in the power of any body 
or collection of bodies of workers to throw the country 
into a situation amounting to industrial chaos, which is 
only a step to something worse. Every honest man is in 
favour of fair dealing between employer and employed, 
but the present attitude of labour, and especially amongst 
the younger section, which openly asserts the incapacity 
or the disinclination of the employer to deal fairly under 
any circumstance, the work of mediation or con- 
ciliation of little avail. Thus it is that opinion is so decided 
in favour of a firm stand at present because it is generally 
recognised that the bettle must be fought sooner or later, 
and through the action of one union or another. The 
constant threatenings of upheaval must be put a stop to 
if industry in this country is to have a fair chance to recover 
from the war years and to combat successfully the severe 
competition which will have to be met in gaining a fair 
share of the foreign trade. 
Motherwell Company's Deal. 

A further extension on the part of Messrs. David 
Colville and Sons, Motherwell, has just been announced. 
This company has acquired the concern known as the 
Carnlough Lime Company, which works large limestone 
quarries at Carnlough, in the north of Ireland. The 
reason of this purchase is to supplement the supply of 
limestone for the blast-furnaces at the Dalziel and other 
works of Messrs. Colville, Limited. 


Oil Fuel in Shipyard Furnaces. 


There has been installed in Barclay, Curle and 
Company’s shipyard, Whiteinch, an apparatus for the 
application of oil fuel to furnaces hitherto fired by coal 
only. It has been demonstrated that yard furnaces can 
be fitted for the consumption of either coal or oil, and 
that the change can be made in about three minutes. The 
change from oil to coal is effected by shutting off the oil 
valves at the burners and beginning to fire with coal, 
while the opposite change is made by opening the valves 
and allowing the coal to burn out. The apparatus, which 
is applied to plate and angle furnaces, is working very 
satisfactorily. The Cameron Spray Company, of Methil, 
which has fitted up the installation, has lately carried out 
successful tests with marine oil-burning apparatus. 

Pig Iron. 

There has been little change in the Scotch pig 
iron trade, and business continues at a steady level. 
Supplies of hematite and foundry qualities remain scarce, 
and while makers have been allowed to increase exports, 
the development has of necessity been very slight. Forge 
sorts continue fairly plentiful. Quotations are still un- 
changed :—Hematite, £14 5s. delivered local steel works ; 
foundry, £14 5s. home and £16 10s. export; and No. 3, 
£13 15s. and £16 per ton respectively. 


Finished Iron and Steel. 


Steel works report a good demand for joists for 
structural purposes on home and export account. Colonial 
consumers, too, are taking a fair tonnage of plates and 
sectional material. Angles, however, are weak. Steel 
sheets are busy, but the galvanised varieties have weakened 
a little. Malleable bar ironworks have plenty of work in 
hand, but the pressure is not nearly so severe as formerly, 
and deliveries are now more favourable. All round there 
is a greater tendency to entertain overseas business, and 
probably a bigger development would have been notice- 
able if the labour situation were more certain. 


Coal. 


Business in the Scotch coal trade showed very 
little change last week. Consumers have been doing their 
utmost to provide against a strike, but the state of the 
output did not admit of much extra business. Industrial 
demands were heavy, and household orders were plentiful, 
despite higher prices. The shipping turnover suffered still 
further curtailment in order to supplement home supplies, 
and delays were long and numerous. Shipments to Irish 
ports are still confined to Ayrshire fuel. In Fifeshire the 
curtailment of shipping is most severely felt, and many 
boats are experiencing delays amounting to three to six 
weeks. The demand for duff is quiet. Shipments amounted 
to 86,168 tons against 96,700 in the preceding week and 
344,083 tons in the same week in 1913. Of last week’s total 
only some 4800 tons went overseas. Export prices are 
purely nominal and unchanged. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Crisis. 


Ar the time of writing the outlook regarding 
a settlement of the coal dispute is very black indeed, but 
still most people fully expect that a way out will be found 
even at the eleventh hour. It is contended that the miners’ 
leaders must make a display of firmness in adherence to 
their demands, although it is to be feared that the extremist 
section has adopted a policy which makes it difficult for 
the miners to extricate themselves without considerable 
loss of dignity and prestige. As was generally expected, the 
chief issue is one of wages, and to the average man it 
certainly strikes him as peculiar that the miners’ leaders 
should decline to agree to this question going to an inde- 
pendent tribunal, if their claim to an increase of 2s. per 
shift is so fully merited. To all appearances some of the 
miners’ leaders are banking on the Triple Alliance throwing 
in their full weight with the miners, but it is questionable 
whether railwaymen and dock workers as & whole are 
willing to support the miners to the length of coming out 
on strike simultaneously. Some of their leaders may be, 





but with the rank and file it is doubtful, and furthermore 
many are asking why, if the Industrial Court is good 
enough for the discussion and settlement of their claims, 
it should not be so with the miners. The miners’ leaders, 
however, do not desire anything short of direct negotiation 
with the Government. Although nationalisation at the 
moment is not in the foreground, it is in the background 
of the picture. They want to be in the State “ atmo- 
sphere,” for the industry to be dealt with as a unit, and 
for the revenue to be pooled. For the wage question to be 
referred to an independent tribunal, or, what is less to 
their liking, for them to have to discuss matters with the 
coalowners, means getting away from the national to the 
district basis, which is decidedly inimical to their nationali- 
sation proposals, 


Coal Finances. 


The Government statement concerning the 
finances of the industry for the quarter ended June un- 
doubtedly came as a very severe shock to the majority 
of the miners’ leaders, who have never been able to put 
forward any really adequate reply. The majority of the 
leaders in this district contented themselves in the first 
place by casting doubt on the accuracy of the returns, and, 
in fact, refusing to believe them. Since then they have 
said little or nothing about them, and have preferred to 
ignore them. If the finances for the June quarter show 
only a surplus of a matter of about eight millions it is to 
be very much feared that the figures for the current 
quarter will be even more unsatisfactory, as exports have 
been further reduced. The amount of business at current 
market prices has been infinitesimal, and so far as ship- 
ments to France are concerned, it will be recollected that 
following upon the maximum prices fixed by the French 
xovernment to operate as from June Ist, a further decree 
which was issued reduced those prices by 10s. per ton as 
from August Ist. All the coal that has been sent to 
France has been on low-priced contracts, and as is very 
well known, more coal than ever has been sent inland at 
considerably lower figures still. In all the circumstances 
it is fairly certain that the finances of the industry will not 
be able to stand the extra cost of increased wages demanded 
by the miners, unless there is a radical improvement in 
output, enabling much greater exportation of coal. The 
miners, however, give no promise of increasing production. 
Any increase of wages granted must of necessity be on such 
a scale and framed in such a way as to afford personal 
incentive to the miners, but as is well known, opposition to 
piecework is growing, and forces are at work to secure its 
entire abolition. 


Miners’ Notices. 


A statement concerning the notices served by the 
workmen in the South Wales coalfield to terminate their 
contracts on Saturday, 25th inst., has been issued by the 
secretary of the Monmouthshire and South Wales Coal- 
owners’ Association. It is shown that returns were 
received from colliery companies employing 243,000 work- 
men, representing 95 per cent. of the total number of 
persons employed in the coalfield. According to these 
returns the number of notices served was 161,754, or 66 
per cent. of the persons employed. It has been ascer- 
tained in some cases that forms of notices were handed 
in blank, and that in other cases they were signed not 
by the persons employed, but by local committeemen. 
In different parts of the coalfield less than half the number 
of persons employed voted for a strike, and in some cases 
the proportion which tendered notices was actually less 
than one-third. In the Monmouthshire district, for in- 
stance, at a colliery employing 2564 hands, the number 
of notices served was 1213; at another, the number was 
1125 out of 2903 employed ; at a third, 727 out of 1284; 
while in another part of the coalfield there was one colliery 
where only 609 men served notices out of 1648 ; in another 
1484 out of 2892 ; ata third, 1150 out of 2328 ; at a fourth 
1232 out of 2794 ; and at another, 1655 out of 2871. These 
it is understood, are only a few out of many similar cases | 


Current Business. 


Operations on the coal market have been featuro- 
less. Business has been practically at a standstill, as so 
little coal has been released for foreign destinations, while 
the extreme uncertainty has arrested all interest in- 
operations for forward shipments. Exporters have beer 
content simply to mark time, as to attempt to do much 
except for home ports or coaling stations has been useless. 
Tonnage has fallen away to some extent, as owners have 
for the past few weeks been sending their steamers away in 
order to be out of trouble, should a strike oceur ; conse- 
— there is not quite so much loading pressure, though 

re is more than sufficient tonnage to lift the coals 
available. The tone of the market is firm, but prices are 
simply nominal. Coke is about 260s., though buyers 
would probably give more if they could get supplies. 
Patent fuel is in strong demand, and is quoted about 
150s. The pitwood market keeps about 50s. to 52s. 6d., 
supplies of this commodity being fairly good. 


Newport. 
The demand for coals is very heavy, but new busi- 
ness is quiet. Collieries are fully booked up and practically 
have no coal to offer. 


Swansea. 


The anthracite market keeps quite firm, and it is 
very difficult to secure prompt supplies, as stems are very 
full. 








Latest News from the Provinces, 


SHEFFIELD. 
The Strike Peril. 


At this moment—Thursday morning—manu- 
facturers are abandoning hope of a peaceful solution of 
the dispute with the miners, though it is realised that 





even in the eleventh hour a settlement may be reached. 
In ease it is not, the hopes of carrying on for two or three 
weeks by means of coal reserves could not be realised 
with the railwaymen and transport men supporting 
the colliers, and the outlook at the moment is about 
as black as it well could be. There is a fear here that an 
actual commencement of the strike may develop a demand 
for the nationalisation of the mines, which some think 
still lies at the base of the colliers’ unrest, and that may 
lead anywhere. To-morrow the peril will have been 
passed or we shall bo faced with chaos, though some 
of the Derbyshire miners believe there will have to be 
a second ballot, thus postponing the strike and giving 
fresh hope of a settlement. 


Moulders Ask for More. 


The moulders employed in the Sheffield steel 
works, to the number of about 2000, are asking for an 
increase of wages of 2s. 4d. per hour, which would give 
them £5 9s. 8d. per week, against the present figure of 
£4 3s. 6d., plus 12} per cent., making £4 13s. lid. per 
week. The employers have made an offer, which the 
men are considering. 


WALES AND ADJOINING COUNTIES, 
Loss on Home Coal Suppiies. 


Atiention is drawn by the secretary of the 
South Wales Coalowners’ Association to the Government 
financial statement for the June quarter, and to the fact 
revealed therein that on the average the coal sold for 
inland consumption was disposed of at a heavy loss in 
accordance with the following figures :—The total receipts 
for the 52,260,732 tons disposed of in the quarter realised 
£95,658,036. Of this quantity, 9,432,588 tons were 
exported at an average f.o.b. price of 80s. 6d. per ton 
on a pit pvice of 76s. 6d. per ton, yielding a total pit-head 
revenue of £36,079,649. This amount, deducted from 
the total receipts on all coal sold, leaves £59,578,387, 
which is equivalent to 27s. 9.84d. per ton on 42,828,144 
tons disposed of inland. The net cost of production 
of all coal commercially disnosed of, was 33s. 6.98d. per 
ton, so that on the 42,828,144 tons consumed on the 
home market there was an actuil loss in the June 
quarter of 5s. 9. 14d. per ton. 


Dowlais Steel Works. 


Stoppage of work at the Dowlais Iron and Steel 
Works, which would have involved 6000 men, arising from 
the strike of quarrymen, has been averted by the Steel- 
workers’ Union sanctioning the employees at the iron and 
steel works to load limestone from reserve stocks. Union 
instructions to this effect were received by the men on 
Tuesday, and were acted upon. 


Swansea Metal Exchange. 


The uncertain outlook regarding the coal trade 
has caused very little business to be done in tin-plates, 
but the tone is rather firmer in the expectation that a 
strike will at the last moment be averted. Prices are on 
the basis of 54s. to 57s. for I.C. 20 by 14, other quotations 
being :—-Block tin, cash £272 15s., three months £278 ; 
copper, cash £97, three months £97 ; Spanish lead, cash 
£35 7s. 6d., three months £35 7s. 6d.; spelter, cash £40 
7s. 6d., three months £41 12s. 6d.; steel sheet and tin- 
plate bars, £23 10s. per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A NEW company is being formed under the title of the Com- 
monwealth Electric and Metal Company, with a capital of 
£500,000, to establish works at Newcastle, Australia, for the 
purpose of producing electrical equipment, metallic alloys, and 
various other metal manufactures. 


Ow1nce to continual expansion, the Cambridge and Paul 
Instrument Company, Limited, has found it necessary to cen- 
tralise its business o isation in London. egress | pood 
accommodation has found, and it has establish ead 
offices and showrooms at 45, Grosvenor-place, 8.W.1. Tele- 
phone, Victoria 7640. 








ContTraocts.—We are informed that Peter Lind and Co., of 
Westminster, have been awarded the contract for the importarit 
new workshops for the Gas Light and Coke Company at the 
Beckton Works. The building, we understand, will be of 
reinforced concrete throughout, and the erection of it will be 
carried out by Peter Lind and Co.’s own staff of workmen to the 
designs prepared in their own engineering department. 


Tue Instrrute or Cost AND Works AccouNTANTs.—-We 
are-requested to state that the Institute of Cost and Works 
Accountants is removing to larger offices on September 9th, and 
on and after that date its address will be 38, Grosvenor-gardens, 
Victoria, 8.W.1. Telephone, Victoria 6776. A library is now 
in course of formation for the use of members, and a reading- 
room is also being provided. Full particulars regarding rules, 
&c., will be sent to members at a later date, 


CarpirF AND Smoxe.—In a letter to the editor of Lloyds’ 
Magazine, Mr. T. W. D. Smith, Development Agent, of City 
Hall, Cardiff, says that there is a popular opinion that the 
association with coal implies dirt ; but, in spite of the millions 
of tons of coal sent to Cardiff for shipment, Cardiff is one of the 
cleanest and brightest towns in the United Kingdom, and is so 
free from dirt and smoke that visitors wonder whether they are 
actually in the ‘‘coal capital.’”’ An eminent member of the 
Federation of Master Printers and Allied Trades, during the 
annual conference at Cardiff in June, publicly stated that 
he had visited cities all over the world, but he had never seen a 
city of similar size to Cardiff with such fine civic buildings and 
such magnificent streets and docks. Cardiff has no smoke 
nuisances. The streets are electrically lighted and Cardiff and 
district is well served with electric power by the corporation and 
private companies. ‘Trees flourish in many of the principal 
streets. The death-rate of Cardiff does not exceed the average 
of the rural districts of England and Wales. The nearest work- 
ing colliery is situated nine miles from Cardiff, and many of the 
collieries ve no boiler plant, as they employ electric power. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Paris Sanitation. 


Or all the great capitals, Paris has probably 
lagged farthest behind in sanitary progress, but when 
reforms have been carried out they have always been 
made in the light of the latest developments. The sanitary 
organisation of the eity is now equal to the best elsewhere, 
while in many respects it may serve as a model in the 
matter of the rapid collection and disposal of refuse, 
About a year’ ago motor dust carts of a special pattern, 
with a chassis similar to that of the Paris omnibuses, and 
bodies with sliding covers that permitted the loads to be 
completely enclosed, began to be put into service, and 
there are now about 300 of these vehicles in addition to 
those running with storage batteries. As soon as the 
means for rapid collection were provided, the Prefect of 
the Seine was able to suppress the old system of leaving 
huge refuse boxes in the streets all through the night 
until the dust carts should pass along to take away their 
contents, or as much as was left of them after the opera- 
tions of the picturesque rag pickers, who, with lanterns and 
crooks, emptied the boxes on the pavements in search of 
unconsidered trifles. The state of the Paris streets after 
nightfall was astanding d'sgrace. About three weeks ago 
new regulations came into force whereby the refuse boxes 
could only be put out atacertain hour in the morning, so 
timed as to coincide with the passage of the carts, and, as the 
rag pickers have been warned off, the streets have been kept 
surprisingly clean. The quantity of refuse collected in 
Paris during the early morning is sometimes as much as 
4000 tons. The material is carried to the four destructor 
stations at Saint-Ouen, Romainville, Ivry and Issy-les- 
Moulineaux. The refuse is discharged into a long trough 
with a conveyor at the bottom, and after the rag pickers 
have made their selection, the material having a fertilising 
value is sold to farmers to be burnt on the land for manure, 
while the remainder is incinerated. The products of this 
incineration are first pressed into blocks, and then reduced 
to a powder for the manufacture of bricks. Last year 
two of the stations supplied 22,000,000 bricks to the 
devastated regions, and at Saint-Ouen bricks are being 
made at the rate of 12,000 an hour. As a general rule, 
two-thirds of the refuse is converted into fertilising 
material and one-third into bricks. A further economy is 
provided by the utilisation of steam generated by the 
burning of the refuse for the production of electricity, 
which is distributed in certain of the suburbs and is used for 
recharging the batteries of some of the refuse wagons. 


Rhine Navigation. 


Since France extended her frontier to the Rhine 
certain problems have arisen that do not seem easy of 
solution. Switzerland has always been desirous of im- 
proving the navigation of the river to permit boats of 
1200 tons to go from Strasburg to Bale instead of trans- 
ferring the loads to barges of 500 to 600 tons, as at present. 
it still claims the right of deepening this section of the 
river in accordance with the Mannheim Convention of 
1868, which ensures free navigation on the Rhine from 
Bale to the sea. On the other hand, France holds to the 
terms of the Versailles Treaty, which empowers her to 
utilise the energy produced by the fall of the Rhine, 
representing something like 400,000 horse-power. It is 
argued that the construction of barrages and locks neces- 
sary for the hydraulic installations will give sufficient 
draught without deepening the river bed. The Swiss 
object to the locks which impede navigation. Other 
factors are now being introduced by the French which 
will be useful when negotiating with the Swiss on the 
give-and-take principle. 


Tax on Imports. 


The replacing of the excess profits tax by a tax 
on the annual turnover was at first favourably received, 
and appeared to offer commerce and industry the fairest 
means of contributing their share to the Treasury. The 
application of the tax, however, has given rise to a good 
deal of irritation, owing to what is claimed to be a too 
liberal interpretation of the law, whereby the Treasury is 
endeavouring to get more than it is legally entitled to. 
It should not be overlooked that the tax falls not only 
upon Frenchmen, but also upon foreign traders doing 
business with this country. In this case it takes the form 
of a tax on imports. The tax is 1.10f. per cent. on goods 
sent by foreign firms which have branch houses in France 
and 2.20f. per cent. if the firms are not so represented. 
The lower tax is only applied in the case of goods invoiced 
from the countries where they are produced. Objection 
is being taken to this procedure on the ground that foreign 
firms may be paying 1 .10f. per cent. on the goods imported 
into France while French manufacturers may have to 
pay double that amount on the turnover. It is, therefore, 
argued that the tax is really a premium on imports. 
Nevertheless, it is to be presumed that after the lower tax 
on goods consigned to a branch office in France has been 
paid, there will be the additional tax on turnover when 
the goods are sold to customers, so that the foreign maker 
will pay more than the French firm. This result, maybe, 
is what the legislators had in mind. 


Harbour Works. 


The first stone has been laid of the important 
works that are to be carried out at Rouen, whereby vessels 
of 8000 to 10,000 tons will be able to rgach the port at 
low water. The work is to be completed in twenty years, 
at an estimated cost of 310 million francs. This develop- 
ment will help to relieve the port of Havre, which is at 
times hopelessly congested, and will facilitate the trans- 
_— of supplies of coal and other material to Paris. The 

uen undertaking is necessary to the carrying out of 
the great scheme that is intended to render the Seine 
navigable to large vessels up to the capital. When the 
entire programme of inland navigation is completed, 
France will be remarkably well equipped for the cheap 
and efficient transport of coal and raw material generally. 


British Patent Specifications. 





When an ¢ tion is 
address of the communicator are printed in italica, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each. 

The date first given is the date of application ; the second date. 
at the end of the abridyment, is the date of the acceptance of the 














INTERNAL COMBUSTION ENGINES. 


132,497. August llth, 1919.—INTERRUPTERS IN IGNITION 
APPARATUS FOR INTERNAL COMBUSTION ENcINEs, the Firm 
“ Seintilla,” of Solothurn, Switzerland. 

Tuts invention relates to a construction of the interrupter 
employed in ignition apparatus for internal combustion engines 
of @ type which allows for both directions of rotation in the 
running of the ignition apparatus without having to replace any 
parts by others. In order to effect this all the parts of the 
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interrupter are made symmetrical partly to a plane passin 

vertically through the axis of rotation and partly to a vertica 
plane‘at right angles to the first-mentioned plane, By these means 
the positions of the spring, interrupter lever, and the contacts 
which engage therewith are easily reversed from one symmetrical 
position to the other, theonly fixed parts to be changed being the 
a pieces and screw which secures the spring.— August 19th, 


TELEGRAPHY AND TELEPHONY. 


149,461. May 23rd, 1919.—S1enauiine Systems witH SPEcTAL 
REFERENCE TO TELEPHONIC Crrcuits, E. A. Graham, W. J. 
Rickets, and E. A. Sanftleben, all of St. Andrew’s Works, 
Crofton Park-road, Brockley, London. 

The present invention has for its object the provision of a bell 
signalling system in which a bell signal, and, if so desired, a 
visual signal also, can be given at any of a series of stations 
linked by two conductors, on the functioning of a make-and- 
break device, electrically or mechanically operated, at any of 
such stations, a centrally located single source of energy being 
employed for all stations involved. As shown in one arrange- 
ment described in the specification, two conductors A and B 
are, at any convenient point, bridged by the battery C in series 
with an inductance D. At each of two stations 1 and 2 there are 

rovided a change-over key E, a thermal relay F, condenser G, 

ll H, and an electro-vibrating interruptor K, this being 
of high harmonic frequency. The normal position of signal- 
ling key E is as shown in the figure, from which it will be seen 
that the line A is at each station connected to the thermal 
relay F, which is in series with the condenser G leading to line B. 
On depression of the key E, say, at station 1, the connection of 
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the relay F is broken and contact is made so that current passes 
from the battery through the inductance and over line A to 
key E at station 1, through the vibrator K to line B, and thence 
to the battery. At this time the condenser G may, as shown, be 
connected in parallel with the vibrator K. By the arrangements 
described a pulsatory E.M.F. is produced across the lines A and B 
affecting the whole circuit and the consequent charge and dis- 
charge of the d G at station 2 gives rise to an alternating 
current which traverses the thermal element of the relay F. 
The resultant heating of the operative element of the relay at 
station 2 causes the closure of the circuit of the corresponding 
bell H, which then gives a ringing call. The operation of the 
bell H at station 1 from the station at 2 is exactly similar. From 
the foregoing it will be evident that without any flow of con- 
tinuous current when the system is idle, and with only two con- 
duetors, one of which may be the earth, calls may be given both 
ways by non-polarised or trembling bells with a single battery 
and the use of asimple push. Other arrangements of the circuits 
are described in the specification.—August 19th, 1920. 





SWITCHGEAR. 


149,467. May 28th, 1919.—E.LecTro-MAGNETs oR RELAys, The 
Relay Automatic Telephone Company, Limited, G. H. 
Bryant, and T. M. Inman, all of Marconi House, Strand, 
London, W.C. 2. 

This invention relates to the construction and regulation of 
electro-magnets or relays, and its object is to provide a con- 
struction which shall be mechanically stronger and more efficient 
than those at present in use. The soldering tabs, which act as 





extensions of the wires of the coils and to which heavier gauge 


ted from abroad the name and | 





external wires may be soldered, are formed of stampings each 


consisting of a flat ring A with a tail piece B projecting at right 
angles to the plane of the ring. When a number of tabs is 
required for an electro-magent these rings are threaded on to a 
short tube C having a flange D at one end and are separated from 
each other and from the tube by suitable insulation E. If the 
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tail pieces are all of the same length their ends will lie at varying 
distances from the end of the tube and they are preferably 
arranged at different angles round the axis. When the tabs and 
insulations have been assembled on the tube the open end of the 
tube is spread over to secure the whole and form it into a unit 
which may be slipped over the relay core F or an extension of the 
core and may form one check of the coil.— August 19th, 1920. 


TRAMWAYS AND RAILWAYS. 


149,063. May 5th, 1919.—Mertatric Steepers, C. F. Bengough, 
Engineer’s Office, North-Eastern Railway, York. 

This sleeper comprises a channel laid on its back and two saddle 

plates to which the rails are attached. The saddle plates_are of 


N¢149.063. 















































such a form that the vertical centre lines through the rails con- 

verge in an upward direetion.— August 5th, 1920. 

149,516. July 30th, 1919.—Prvor Brarines or Boare Car- 
Rniaces, The Metropolitan bene 28 Wagon and Finance 
Company, Limited, and L. Chandler, both of Saltley, Bir- 
ming! ° é 

This invention has reference to the bearings of centre pivots 
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for bogie carriages, and more particularly to such carri as 
are propelled by electric power, in which the’ tractive effort is 
transmitted from motor bogies through the, pivot to the carriage 
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body. A is the upper plate and B the lower plate of the pivot 
bearing. The upper plate has the annular boss ©, while the 
lower plate has the central boss D around the pivot pin and has 
the thrust ring E enclosing the boss C. The thrust of the tractive 
effort from the bogie truck to the coach is thus taken around the 
outer surface of the boss C. Pivotal movements between the 
truck and the underframe around the pivot pin are taken on the 
ball bearing F enclosed as shown in the dustproof housing 
formed by the bosses C and D and the enclosing ring E. The 
leather, anti-friction metal, or other washers for sealing the 
a Sng against dust are shown at G and H.— August 

9h, 1920. 


TRANSMISSION OF POWER. 


149,504. July 8th, 1919.—Universat Joryts or CovuPiines 
FOR TRANSMITTING Rotary Morton, J. H. Smith, Spring 
Bank, Eccles, and R. H. Evans, 71, Droylsden-road, 
Audenshaw, Manchester. 

The form of universal coupling described in this specification, 
it is claimed, is specially applicable for use in the transmission 
system of a motor road vehicle. It comprises a spherical member 

A formed on and integral with a shaft B, and a socket or sleeve 

member C which connects with another shaft by the flange D. 

The socket member C is provided with grooves D which are 
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equally spaced around the interior and are approximately semi- 
cireular in cross section. The grooves D are fitted with slides E 
which correspond in cross section to those of the grooves. The 
coupling is adjustable lengthwise owing to the arrangement of 
the slides within the sleeve or socket member, and is therefore 
adapted to be fitted to and connected with the ends of shafts 
which are at different distances apart.— August 19th, 1920. 


LIGHTING AND HEATING. 


149,564. November 28th, 1919.—ReEFLectors For ELEcTRIC 
Lieut Frrrives, H. G. Sproates, 4, Newton-street, Middles- 
brough-on-Tees. 

The object of this invention is to provide a suitable reflector 
for high eandle-power lamps more particularly for use in shop 
windows. The casing is provided with ends A A and longitudinal 
sides B B inclined to one another. The sides and ends are lined 
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with substantially square pieces of fluted silvered glass C held 
in position partly by the turned-up edges of the casing and partly 
by strips of fibre D, which can readily removed when it is 
desired to replace a panel or section of the reflector which may 
become damaged. The lamps E are suspended from the upper 
part F of the casing, ventilating holes GG beirg provided on 
each side of the wiring trough H.—August 19th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


149,589. February 25th, 1920.—Cuucks ror MAcHINE TooLe, 
F. Holt, 22, Earl-street, Lower Broughton, Manchester. 

This invention relates to chucks for holding and driving drills, 
milling cutters, boring bars, and other tools. The chuck com- 
prises three parts : a body part A, a U-shaped key B, and anut C, 
The body is threaded externally to receive the nut C and is pro- 
vided with slots through which the legs of the key B can be 
inserted. The tool D to be held in the chuck has two 
recesses E to receive the legs of the U shaped key B. Wher the 
tool has been placed with its tapered end in the conical aperture 
in the body A and the key B has been placed in the body and in 


nut is threaded on to the hody so that its end G engages the key 
in order to force the tool tightly into the body. The key prevents 
rotation of the tool relatively to the chuck. When it is desired 
to withdraw the tool, the nut is slackened back. The part H 
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then engages the key and causes the pcsitive withdrawal of the 
tool from the chuck body. Holes K in the nut permit of the 
insertion of a tommy bar for turning the nut.—-August 19th, 1920. 


149,489. September 16th, 1919.—Lock Norts, J. A. Chamier, 
“ Neighbours,”’ Taplow. 
The two parts of the lock nut described in this specification 
are shown in the drawings. The split portion of the nut A is 
tapered on its outer hexagonal surfaces and fits into the tapered 
hexagonal hole in the outer portion B. 
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screwed into position in the ordinary manner, the last few rota- 
tions causing the part A to advance within the tapered hole of 
part B, thus causing the part A to contract and grip tightly on 
the screw threads of the bolt D.—August 19th, 1920. 


PUMPING AND BLOWING MACHINERY. 
149,547. October 8th, 1919.—RuNNERS FOR CENTRIFUGAL 
, BE. R. Royston, 429, Tower Building, Water-street, 
Liverpool. 
This invention aims at improving the runners for centrifugal 
pumps by constructing the vanes so that a more even and exact 
balance can be obtained. The vanes A are provided on the side 
not exposed to wear with ribs or offsets B cast integrally with 
the vanes and running parallel to the axis of the pump. There 


Ne 





are clearance spaces C between the ribs B and spaces D between 
the ends of the ribs and the sides E of the vanes, which admit of 
the introduction of an oxy-hydrogen flame for the purpose of 
burning off one or more of the ribs or fractional parts of these 
rojections of each set in order to balance the runner.—Auguat 
19th, 1920. 


MISCELLANEOUS. 


141,658. July 24th, 1919.—Execrric ConpENSER PLATE Con- 
strucTION, The Dubilier Condenser Company, Limited, of 
Ducon Works, Railway Approach, Goldhawk-road, Shep- 
herd’s Bush, London, W. 12. 

This invention relates to electric condensers and has for its 
primary object to provide a condenser of such character that 


avoid the loss in capacity incurred by sniall spaces existing 
between the Geiduetiig ana insulating lect and the atten 
tions in capacity which result from the irregularity of such 
spaces within the elements. An additional object of the invention 
is to provide a condenser plate which will be so tough and 
durable that the edge of the plate may be employed as a termina! 
of the condenser without danger of injury to the plate in the 
operation of shaping or connecting its terminal portions. The 
conducting plates A are constructed with a yielding or soft sur- 
face, which is obtained by employing a composite plate made up 
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of a centre core B of relatively tough7and rigid metal, such as 
copper, upon the sides of which are placed strips C of soft yield. 
able metal foil such as tin foil. By using a high pressure upon 
the assembled el ts of the d the foil surface of the 
conducting plates may be embedded into the surface of the 
insulating sheets D. If plates of this character are employed the 
advantage of the soft surface of the foil is obtained, and yet 
the terminal portions of the condenser plates are all of tough 
and durable metal which will not readily tear or break in the 
operations of bending the terminals to the desired shape. 
August 19th, 1920. 


149,472. May 29th, 1919.—Dervices FoR ATTACHMENT oF 
Exvecrric Conpuctors to Insuiatrors, F. H. Krebs, 
Frederiksberg, near Copenhagen, Denmark. 

In Fig. 1, A is an insulator to which a conductor B is to be 





In operation the nut is 


fastened. C and D are the two straps. A tightening device 1 
is inserted between ends adapted to exert a pull on the hooks 
F and G in the directions indicated by the arrows, so that the 
wire B is forced away from the position indicated by dotted lines 
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and is pressed tightly A. The present 
invention relates mainly’ to different constructions for the 
tightening device E and the catches H and K. In Figs. 2 and 3 
there are shown constructions for the tightening device, and 
Fig. 4 shows a construction for the catch. Other modifications 
of these designs are given in the specification,—August 19th, 
1920. 








Forthcoming Engagements. 





THURSDAY, SEPTEMBER 30ra. 


AssocraTION oF Rattway Compantes Sianat SuPERINTEN - 
DENTS AND SicNAL ENGINEERS.—Railway Clearing House, 
London. Sixty-first conference. 8 p.m. 


ProposED British GREY AND MALLEABLE Cast IRON 
ResEARCH AssocIATION.—Warwick Room, Queen’s Hotel, 
Birmingham. The details of the proposed scheme to form a 
British Research Association for the Grey and Malleable Cast 
Iron and Allied Industries, in co-operation with the Government 
Department for Scientific and Industrial Research, will be laid 
before the industry by Sir Frank Heath, London, and other 
gentlemen, and the meeting will elect a provisional council to 
carry the scheme out. 4 p.m. 


FRIDAY, OCTOBER Isr. 


INsTITUTION OF MuNrIcIPAL AND County ENGINEERS.—Visit 
to the Beckton works of the Gas Light and Coke Company. 
11 a.m: 


Juntor INstITUTION oF ENGINEERS.—Caxton Hall, Victoria- 
street, S.W. ‘“‘ Notes on Factory Management,’ by Mr. H. 
Neville Munro. 8 p.m. 


SATURDAY, OCTOBER 2np. 


InsTITUTION Or MunicipaL AND County ENGINEERS.—Town 
Hall, Bury St. Edmunds. Paper, “‘ Public Works of Bury St. 
Edmunds,” by Mr. W. I. Tait, and discussion. 2.30 p.m. 


INSTITUTION OF MUNICIPAL AND CounTy ENGINEERS : SouTH- 
WesterRN District Mrrtinc.—Town Hall, Tiverton. Dis- 
cussion on paper presénted by Mr. J. Siddalls, on housing 
generally, giving notes for di ion on relaxation of by-laws, 
&e. 1.30 p.m. 





TUESDAY, OCTOBER dra. 

IystituTION oF Locomotive ENGINEERS.—Visit to the 
Trafford Park Steel Works of Taylor Bros. and Co., Limited. 
2 p.m. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND METAL- 
LURGICAL CuEMISTs.—Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘‘Steels Used in Railway Work,’ by Sir Henry 
Fowler, K.B.E. 7.30 p.m. 


THURSDAY, OCTOBER 7ru. 


Royat AERONAUTICAL SocieTy.—Theatre, Royal Society of 
Arts, John-street, Adelphi. Lecture: “ Civil Aviation,” by Sir 








the two slots EF in the tool end as shown, there being gaps F in 
the nut C to allow of the insertion or withdrawal of the key, the 


the conducting plates and the intervening sheets of dielectric are 
in intimate contact throughout their engaging surfaces so as to 


Frederick Sykes. 5.30 p.m. 
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Vou. cxxK<-No. 3379] LONDON : FRIDAY EVENING, OCTOBER 1, 1920 
cal NOTICES : PUBLIC NOTICES 
oo Northampton Pc Polytechnic In- 


lhe Commissioners of His 
MAJESTY’S WORKS, &c., are pre- 
pared to receive TENDERS before 11 a.m. 
= rial vy, 8th October, 1920, addressed to 
Office 4 pane &c., Storey’s 


S' (during a period 
of Tender). 


Gate, Bin 
of ST nths from date of ioreptance 








of 6 mo of Tender y be obtained on applica- 
FOr the CON ‘ROLLER OF SUPPLIES, H.M. 
tio et Works, &c., King Charles-street, Westminster, 
eedon. $.W. 1. 1846 
ee Office, 
India 
: Lon ane | 8.W.1 


1s daptnber, 1920. 


he Senin of State 


for INDIA in oi is prepared 
ERS from such persons 
as may be willing to supply— 
* DILT. AR WATER CRANES. 
The conditions of contract may be obtained on appli- 
the Director-General of Stores, India Office, 


that, ofr 20, after 
recelyed. G. . COLLIER 
rector-General of Stores. 





1800 
Assistant En ne ea for 
the PUBLIC WORKS a oA pat 
REQUIRED by Lg Oe CG; 


NIGERIA for two 


’ service, with 5 
months : a ieee ee a ¢ £30 
r annum an ereafter by_annu nere- 
Seg P10 to £920 per annum. first-class 
and single quarters provided, Liberal leave 
h Bagiand < on full = after each tour. 
Candi aged 22-40, who ty have had good 
Ba) as Mey civil engineers on roads, butid- 
ing and other public works, should apply at once, in 
writing, giving age one beet es taerecrenes. to 3 
ROWN A 
viivenk, London, §.W. 1, Bes 2, MiNinnie 9934. 
Applicants must have served in some branch of His 
“Majesty’s Forces during the late war, unless satis- 
factory reasons for not having done so can be fur. 
nished. 1762 








ivil Engineers Required 

for GOVERNMENT SERVICE in 

EAST AFRICA for one tour of twenty to 

thirty months, with prospect of perma- 

mency. Salary £500 a year, rising by annual incre- 
ments of £25 to £600 a year, pavable locaily in rupees 
at 10 to the £, with an additional-temporary local 
allowance of 50 per cent. An outfit allowance of £30 
‘is payable on first appointment. Single quarters, free 


of rent, and first-class passages provided. Liberal 
leave in England on full salary. 

Candidates, unmarried, under 30 ed of age, who 
must be A.M.LC.E. or ve passed cxaivalent 


exempting examination, preferably with rested 
experience on public works, shonld apvly at once, in 
writing, to the WN AGE rtf FOR ‘THE 
COLONIES, 4, Millbank, London, 8.W, 1, giving age 
and brief details of experience and quoting. M/8745. 
Applicants must have served in some branch of H.M. 


Forces during the late war, unless satisfactory reasons 
be furnished. 4 
for the GOVE NT RAILWAYS 


for not having done so can 184 
iy 
in FAST AFRICA for one tour of 20 to 30 
months’ service, with possible extensions 
Salary £400 per annum rising by annual increments 
of £20 to £500 and thereafter.by annual increments 
of £25 to £600 per annum, a serene locally in rupee. 
at 10 to the £& with an tem: 
ance of 50 per cent. An outfit allowance 





(vil Engineers Required 





payable on first appointment. Single quarters free of 
rent and first-class passages provided. Liberal leave 
in England on full salary. didates, age between 


and 35, preferably single, who have had'e experience 
of railway construction and maintenanee, shouid apply 
at_ once, a) writing, to the CROWN AGENTS FOR 


THE LONIES, 4, Millhank, London, 8.W. 1, 
pyiz age and brief details of ex and quoting 
/E.A.P 9987. Applicants canst have served 


branch of H.M, Forces during the late war, "anions 
satisfactory reasons for not having done so can be 





furnished. 1764 
Draughtsmen (Three) Re- 
QUIRED Bos pe SOV SERMENT of 


the KENYA in the \ Survey 
t hs’ 


an edditional temporary allowance of 
An outfit allowance of £30 is payable on 
first appointment. of and 


Forces during the 
pat Ragen are entirely satisfacto 
and accurate draughtsmen, possess 
ledge of plotting from co-ordinates and from sur- 
Me Aral field notes, of computations of areas, triangles 
- traverses, and of the use of the planimeter. 
= posed = —t py, let ier, spores san . whether single 
tried, particulars o} experience, to the 
ion AGENTS FOR THE COLONIES, 4, Mill- 
vondon, 8.W. 1, quoting M. 10,286. 1842 


Locomotive Footplate 
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Great Northern, King’s Cross to York. 





Iron and Steel Institute. 
The Vamma Hydro-Electric Station. 


The Ex-German Warships Baden and 
Nurnberg. (With a Two-page Supplement.) 








Local Heating of Steel. 
Machine Tool Exhibition at Olympia—No. V. 





Institute of Metals. 





The Electrification of Railways. 
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PUBLIC NOTICES 





ridge Erectors Required 


service on_ the GOLD COAST 
GOVERNMENT RAILWAY for two tours 
each of 8 to 12 months’ service, with 
possible extension. Salary £600 per annum. 
free of rent and free passages. Liberal 
England on full salary.—Candidates, age “5 to 40, 
should be experienced steel erectors and com- 
petent of undertaking foremen of works’ duties and 
concrete shuttering in foundations. They must also 
have served in some branch of H.M. Forces during the 
late war, —— their ee at not wa po ny 
pe od satisfactory.—. ae A é once, y letter, 
ing age and capers, to OWN AGENTS 
FOR THE COLONIES, 4, Mitibank. London, — 1. 


quoting M/9411. 
GOVERNMENT of LD COAST for 
DEPART- 


SS 


ua 
leave in 





uropean Inspectors of 
ULLDINGS bp gy by_ the 


service in the PUBLIC W VORKS D 


MENT for two tours, each.of 12 months’ service, with 
possible permanency, Salary £450 a year for the first 
three years, rising to £510 a year for the fourth year 
and thereafter by annual increments of £30 to £600 a 
year. Free quarters and first-class passagee. Liberal 
leave in England on full salary after eath tour. 
Candidates, age 22-35, possessing a thorough know- 
ledge of the routine work of a Town .Council Engi- 
neer Surveyor’s Office, as well as practical experience 
of building construction, town surveys, and the use of 
the theodolite and dumpy level, should apply at once. 
by letter, giving brief details of experience and age 
to the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, S.W.1, quoting M/Gold Coast 
9712. Candidates must bave served in some branch of 
His Majesty’s Forces during the late war, unless 
satisfactory reasons for not having done so se be 


furnished. 
dredging REQUIR 
GOLD °RAIL- 





Foreman of Works, with 


experi in # ns driving eo grab 
for service the 


COAST GOVERNMENT 


WAYS for two tours, each of 8 to 12 — service. 
Salary £440-£12-£500 mv annum. Qua 0! 
tent and fre: passages. Liberal leave in ttingland on 
full aged between 23 a 40, 
have been -previously engaged on large con- 
tract works and have served in some branch of H.M. 
Forces during the late war, unless their reasons for 
not doing so are entirely satisfactory Beg md at 
once, by letter, stating age and exnerien to 
CROWN ACENTS FOR COLONIES, ve Mill” 
bank, London, 8.W.1, quoting M/10,154. 1841 





. p urs, of: 
twelve soontne service, with prospect of permanency, 


M/10,009.—DISTRICT ENGIN . 
£600 a year, Tising by annual a hey of rif fe 


yy 00. and thence by annual increments of £40 


M/10,010. er ENGINEER, Ww 
. ith salar 
£720 a yet rising by annual increments of £40 fo 


£920 a 
quarters and: first-class passages pro- 


vintee "ate 
Liberal leave in England on full salary after 


each aa 


-| The Proprietor of Letters Patent 
No. 20,794/14 and 18,877/14, relating to 

“INTERNAL COMBUSTION ENGINES,” 

DESIRES to DISPOSE of his or to 

— er ager to reasonable 
equate working of the 

pa in this coun 

Enquiries to bes addressed to 


CRUIKSHANK . and FAIRWEATHER, 
65/86, CHANCERY-LANE, LONDON W028 





* | The Proprietor of Letters Patent 


No. 111,488, releting to 
‘ R TRAN GEARS," 


WE 
ESIRES to DISPOSE of his PATENT or to GRANT 
Lietkos ES to interested parties on reasonable terms 
+ ioe a Miwa to the adequate working of the patent in 
is coun 
eure to-be addressed to 


CRUIKSHANK and FAIRWEATHER, 
45/66, Chancery-lane, London, W.C, 2. 





ey are lying. 
fa i was some “branch of iat 
t having done. so can be. v oa for 


SERVICE 
WAY 


PUBLIC NOTICES 
ASSISTANT SIGNAL ENGINEER FOR 
ON THE EASTERN BENGAL RAIL 
Abe CIL REQUIRES 
an ARIST ANT DAL ENGINEER for 
service on the Eastern P 1 Railway on a 
beyond that period by mutual consent. Candidates 
should be be between 22 and 27 — of age. 
Engineers trained 


[he Se Secretary oof State 

enga! 
five years" agreement with provision for extension 
in the Jatest English signalling ‘aa interlocking prac- 





tice will be em candidates who do not 
the AM.IC.E also be eligible, provided they 
have a good he and theoretical edncation «nd 


“gen 
are had a ee training =e signalling and inter- 


ao of the candidate selected, commencing at not 
less than: Rs. 400 a month from the date of reporting 
for duty in India. A first-class passage to India will 
be provided. Leave on full’ pay will be granted a the 
extent of one month for every eleven months’ service, 
subject to a maximum of four months at a time and 
for leave on half pay on medical certificate up to a 
limit of six months. The officer appointed will be 
required to subscribe to the State Railway Provident 
Fund at the rate of one-twelfth of his salary each 
month, Government contributing alike amount ; 
interest is given on the total comment and the rate at 
present is 54 per cent. per ani 
Appilantinas: giving details. a applicant’s career, 
with dates, together with names of past and present 
employers and copies only of testimonials, Bie near be 
to the Engineers to retary 
of State for Indian Messrs. RENDEL, PAIMPR and 





ON, 12-14, Dartmouth-street, Westminster, 
8.W.1, not later than 16th October, 1920. 
India Otte, 
Septernber; 1920. 1839 





City of Cardiff Education Com- 


THE TECHNICAL COLLEGE... 
PrivcrpaL : CHARLES COLES, B.Sc. (Lond.). 


DEPARTMENT and ENGINEERING. 
HEAD oF acme -* wee eA — B.Se, 
ng. 
The following COURSES have been arranged for 
ey a 
ears’ Course in Mechanical and Marine 
peer'y. jointly with the University College 
‘onmouthsh: 
‘o Years on ; 7 for Apprentices and others 
with Maoiliten for practical. experience in the 
Summer Ti 


‘erm. 
These courses are suitable for students preparing 
yp recog or for the examinations of 


for degrees in 
the ony pte 
Special co are also arranged for Marine Engi- 
peers preparing 1 for the examinations of the Board of 
Further information in regard to full-time and part- 
courses, fees, &c., may be obtained on application 


time 
to the Principal 
JOHN J. JACKSON. B.A. 
rector 0! ication, 
City. Hall, Cardiff. er rt 


[ [niversity of Durham. 
nines COLLEGE, 
‘WCASTLE-UPON:.' 
The Counell invite APPLICATIONS for TWO 
in ENGINEERING. Candidates 
—— have practical experience in either Mechanical 
at oe Engineering. In additi 





tion to lecture courses, 
will be required to conduct or assist in 
Drawing Classes and in Laboratory Wor! 
Duties to commence as soon as possible. 
Four copies.of applications, stating salary required, 
together with pnnd copies of not more than thr 
testimonials, should be lod, 

21920, with the REGIS 





3703 


College, Newoastle-upon-Tyne, 





280, ST. JOHN-STREET, LONDON. E.C. 1. 
EVENING TECHNICAL COURSES 


in all branches of 
MECHANICAL AND ELECTRICAL 
exe 


will co 
MONDAY, 27TH SEPTEMBER, 19 

Full-time sessional DAY COURSES in uzincering 
and in eon g Optics will commence on the 4th 
OCTOBER, 

The Tebeateiie, both Mechanical and Miosieteel. 
are well equipped with modern apparatus which, 
the mechanical side, — Pa a in 

tomobile and Aeronau Eni . 
the electrical side, for specialisation in Alternate and 
Continuous- - a, My Tete and 

ical Testin 
Telephony. a TULLINEUX ‘WALMSLEY, D.Sc.. 
1669 


Principal. 
Northampton Polytechnic Insti- 
RKENWELL, 
‘ARTMEN 


L NGINEERING 
ECTRICAL ENGINEER 
ex => io 











CIVIL AND MECHANIC. 
DEP. 








G “AND APPLIED 
batt 


ANTED, UCTOR and DEMON- 
STRATOR 1 in ack of the ‘above departments. “Salary 
$315, rising to not less than £440. ane will come 
under the liberal mnon-contribu' 
Superannuation y+heme.—Con rine and forms of 
application, which should be returned not _Iater than 
October 11th, can be obtained from R. MULLINEUX 
WALMSLEY, D.Sc., Principal. 


Wigan and District Mining and 
TECHNICAL COLLE 


th SERVICES of ENGI- 
GERING LBCTUR aeere ter “s Day and giana! 














LECTURER IN MECHANICAL ENGINEERING. 
LECTURER IN MECHANICAL ELEC- 
TRICAL ENGINEERING. 

— pepe eo I.—£160-10-£380. 
Grade Il.—£250-10-£500. 

The commencing salary in each case will be detet- 

mined by previous. experience in teaching or = 

industry, for which full allowance will be made in 


rd with scale. 
Particulars. may be had from the PRINCIPAL, to 





whom aaa should be forwarded as as 
possible __—. a 

ount ante Bessa sh of Wailasey. 
C A AND WATER DEFAR RIMENY. 


i, TO GNGINEBRS. BOILERMAKERS, AND 
INTRA! 


CTORS. 
ERS £ 
The Corporation of Wallasey invite ta 3 
(1) The CONST RUC ON , DELIVER nod EK: 
ING on seat of ONE Se StoRT, 2, 
at PS o5ft. by 7ft.. with Mountings an 


Steam 
(2) The REMOVAL from their seatings ee 
a RECTION on other seatings in anot! 
the works of TWO Pre similar Poon 
3) The SUPPLY and DELIVERY of 4 30 
TONS of 751b. RAILWAY MF’ 9,30 with 


“REO: E 
(5) The CONSTRUCT: BRET of TWO BRANCH 
RAILWAY SIDINGS. totalling 390 yards in 


length. 

Plans, specifications, &¢.. N be secu, the site 

pected, and forms of Tender ; obtained on spplica- 
tion to the ‘Eoainew, Mr. . Cres » at his offices 
* mes Gasworks of the Gorporation, Limekiln-lane, 

a! 

Contractors may Tender for all or any of Sections 1 to 
5 above,-stating the amount of Tender for each 
section quoted for separately. 

Sea: Tenders, on the form provided, addressed to 
t ‘and | ‘Gas Extersion,”*. to 
be delivered per my~ office not later than 
Tuesday, the 16th Worcatien: 1920. Tenders arriving 
ata eee time cannot be consider 

will be i enter into a bond 
with \ aanerel securities for the pS performance of 

e contract. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Dated this 22nd day of now Cook 


Town —_ 
__Town Hall, Wallasey. 733 
| steerer nr miner nenam — 


Reconstruction ~ Reinforce- 


MENT. 

ENGINEERS are INVITED to ee NS for PAR 
TICULARS of the WALKER~- WESTON REIN- 
FORCEMENT, which offers scientific and economic 
advantages over all existing types.. The Walker- 
Weston System is used = = Port of London Autho 
tity on. its vas of SS with 
highly satisfactory cemaltge Pe mts wanted in several 

si 

' THE WALKER-WESTON CO., Ltd., 
7, Wormwood-street, 
London, E.C. 2. 


PUBLIC NOTICES (continued) 
Page II. 











ee Oa 








SITUATIONS OPEN 
Pages II. and IIl. 
SITUATIONS WANTED 
Pages HI. and IV. 
MACHINERY, &ec., WANTED 
Page IV. 
FOR SALE, 
Pages IV., VHI., CXII. and CXVIII. 
- AUCTIONS, 
Pages CXI. and CEVIII. 


AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 


For Advertisement Rates See 
Page 329, col. J. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXVIL. 





THE {ENGINEER 








PUBLIC NOTICES 





O CONTRACLORS. 


Belfast Waterwdeke. 


MOURNE SCHEME. 
CONTRACT A. 
FOR THE CONSTRUCTION OF THE 
“ SILENT VALLEY” STORAGE 
RESERVOIR, &c 


on Belfast City and District Water Seplaienen 


Doutr ae via. 
“ STL 


other anxiliary works, rerun ot 
teniporary Works Railway. 


avenue, Belfast, and may be inspected at 
of 10 a.m. and 5 p:m 

Dupiteate opie of 
Tender, &c., 
—— payment 


will only be repaid by the Commissioners after t. 


receipt of a bona fide Lender which has bot Neon 


be eg 
n the ‘Luesd 
menci a7 anne Friday 


Phe etiiiteDieies do not bind be proms to 


a they be 
be Tonge for any expenses incurred in making out 


accept the lowest or any Tender. nor will 


W. I. QUINN, 
Secretary. 


1525 


Water Office, 
Royal-avenue, Belfast, 
9th September, 1920 


also the Construction of a 


The contract drawings and specificatio 
i by” the Commissioners’ Chief Romine ate 
M Cutlough, .M. Inst. .C.E.,-Water Office, “Royal: 
hi 
on any week-day es Saturday) b between the oan 


the specification and form of 
may be obtained from the undersigned | 
of the sum of Five Guineas. ‘Lhis = 





‘© CONTRACTORS. 


Belfast Waterworks, 


MOURNE SCHEME. 
CONTRACT A. 

. FOR THE CONSTRUCTION OF THE 
“ SILENT VALLEY” STORAGE 
RESERVOIR, &c. 
SCHEDULE OF QUANTITIES. 


A DETAILED “*SCHEDULE OF QUANTITIES ” 
the above extensive 


bea been prepared b 
Storaze Reservoir and other 
Mountains, County 
der “for this work will the 
®@opies of the “ we of 
tion and payment ‘to me of 
nervopy, Which sum will hot be répaya 
ACHESON FERGUSON . 


Scottish perovident Buildings, ae eee 
Belfast, @th September, 1920; 


(ity of Manchester. 


Phe Electricity Com 

Serpomtion are pmrares ae 
Station, Traford Pee ~ ~ 
A COMPLE ETE WE 

the Workshop and st, 
a of the dre- — 
: ‘Seorebary™ 4 ey aeplication to Mr. PF. & 
TL, Ri icity ; 1 
all. Manclicster, Department, Gown 


Darticeulars and rma 
ft 7 =n info: t 
Ea eB to Mr. SI. Pearce, ae En 
Lenders, _ Unson-street, Manchester sites 
atthe 4 endorsed and ncdremd to th 
eTown Bacite Commitize, must fF, A rane 
I ondt a Shan 10 a.m, on is 
nes 


27th ent ober, 
entrusted with "the work wi a be reqnired 
by the under- 


1524 





ponche: - 
1 


> INSTALLATION for 


can be o’otained 


*O'@ contr act to! be p: Preparer’. 


on tlo net. bi 
Mi cies 33 ind the 


to enter in. 
signed. Corporat. 
she lowest. oT 82> HOMAS mselves to accept 
OM 
1, Manchester. Sown Clerk. 
Town, Hn eptemibels ¥$20. 


DP 


1809 
/Warka . Railway 
“at¥; LIMITE 


2S are 
TENDED “ ERD for the telowing MATE. 


RIALS 
RAILS. FSB PLATES, FISH-BOLTS and NUTS, 
’ oe SPIKES. and ‘OROSSINGS and 


“FOr ns ot “Tender. schedules and specifications, with 
“—gercrat conditions of contract. nay ~ obtained from 
the Consulting Engineé@fs, Messrs. RENDEL, PALMER 
aud TRITTON, 13, Daytmoath-street, Westminster, 
S.W.1, on parment_of fhe sum of £1 Is. (which will 
not be réturhed}: idéts miust be delivered at the 
above address not later than Noon on Weditesday, 


13th October. 1750 
a 
LOCO. FOR DISPOSAL. 

The Gas ‘@smmittee are prepared to receive TEN- 
IDERS for fue PURCHASE and REMOVAL of 

ONE SADDLE-TANK LOCOMOTIVE, four wheels 

epupled, wheel base 6ft. 3in., standard gauge, 
#slindets 12in. diameter by i8in. stroke, boiler 
fitted with 120 brass.tubes and copper fire-box, 
approximate_weizht unloaded 18 tons, makers 
ever, Peacock and Co., Ltd., Manchester, 

The above can be inspected at the Bradford-road 
Gasworks on application to the Manazer. 

Form of Tender can be obtained on application to 
Mr Godfrey Wm. Kaye, Secretary, Gas Department, 
‘Town Haj}, Manchester. 

Sealed Tenders, addressed to the Chairman of the 
‘Gas Committee and endorsed ‘‘ Tender for Purchase 
Of Locométive,””’ and delivered at the Gas Offices, 
Town Hall..Manchester. 

By Orde 
THOMAS BUPROR, 


Town Hall, Manchester, 
September 2 4th, 1920. 


[hs Great. Indian 


Peninsula 
RAILWAY COMPANY. 


The Directors are prepared to receive TENDERS for 
the SUPPLY of the following STORES, namely :-—— 


Specification fees. 
. STATIONERY, &c, 
2. UNBLEACHED WHITE COTT 
TAPE and BROWN HOLLAND... 
3. MILD STEEL BARS, SECTIONS, &e., 
for a sem ‘ous Purposes iW see Ree% 
. METAIS, 
‘ SHEFFIELD TOOLS, &e a. 
Specifications and forms of Tender m: ay “i obtained 
at tois office on payment of the fee for the specifica 
, tion, which payment will not be returned. 
The fee should accompany any application by post. 
Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 
* Tender for Stationery, &c.,’’ or as the case may be, 
not later than Eleven o’clock a.m. on Tuesday, the 
12th October, 1920. 
The Directors “A not bind themselves to accept the 


Jowest or any Tendc 
Rk, H. WALPOLE, 
Secretary. 


amnagar 


com 


at 





anchestér Corporation Gas 
DEPARTMENT. 


n Clerk, 
1792 





Company’s Offices 
48, Copthall- -avenue, 


E.c, 2 
London, 29th September, 1920 1840 


a te 


ir patton fog 


Swing and general conditions of 





_Mr. Edward Arnold's New Books. 








design of heat engines. 


“PROPERTIES OF STEAM AND THERMO- 
DYNAMIC THEORY OF TURBINES. 


Be H. L. CALLENDAR, F.R.S., 
Professor of Physics inthe Imperial Callege.of Science and Technology. 
xii + 682 Pages. Price 40s. 
Shows how the properties of the working fluid can be taken into account in the 
th 
Full of new methods of calculation and of ee 


[Nearly Ready. 


results hitherto unpublished. 








THE PRACTICE OF RAILWAY SURVEYING 
AND PERMANENT WAY WORK. 


By S. W. PERROTT, M:A.I,, M. Inst. C. E., Professor of Civil E 
of Liverpool, and F. E, G. BADGER, A. M. Inst CCE oe 


viii + 303 pages, 140 diagrams and 15 folding plates. 80s. net. 


Gontains much original matter and can be confident] recom: 
mended to Railway E 
engaged on new construction or on maintenance work, . Silla 





REINFORCED CONCRETE DESIGN. 


Theory. By OSCAR FABER, D.S>., and P. G. BOWIE. ‘14s. net. 
By OSCAR FABER, D.Sc. 


Volume II, contains B. M. diagrams for beams of an 
: i . M, y span, any ratios of live to dead 
load, and any fixity with monolithic columns of different se Bm stiffnesses, 


Vol, I. 


- Vol. II, Practice. 


183. net. 





MODERN ROADS. 


| By H. PERCY BOULNOIS, M. Inst. €.E., FR. San. Inst., ete., 
Chairman of the Council of the Roais Improvement 
Institution of Municipal and County Engineers, etc. 


xii'+ 302 pages, with 13 plates. 
+» Please write for latest Catalogue. 


Assoc ation, Past-President of the 


16s. net.. 





London: EDWARD ARNOLD, 41 and 43, Maddox St., W.1. 








PUBLIC NOTICES 


te 


| Tjondon County Council. 


TRAM Oe ATURERS OF ELECTRIC 
Can BODIES, TRUCKS, AND ELEC. 
TRICAL EQUIPMENTS, 
Tha Karten ean Sa Or ine ARES tr 
e OTURE, § ELIVERY, and 
MAINTENANCE. of — 
(A),125 COMPLETE BODIES for ELECTRIC 


TRAMC: 

€B) 125 COMPI, ETE SETS of Maximum Traction 
BOGIE TRUCKS for BhECTRIC TRAMCARS. 

(C) 125 COMPL pve SETS of ELECTRICAL. 
EQUIPMEN r TRAMCARS, together .with 
the Assembly & 158 Car- Bodies, Sets of Trucks, 
Electrical aulotgaate ad B 3 into com: 
~ Tratmcsis, and the Preparation thereof 

readiuéss for service operation. 

Specifications, forms of Tender, and other par- 
tieulars may be obtained on appHeation to the Clerk 
of the Council at the County Hall, Spring Gardens, 

8.W. 1, on or after Monday, the 4th day of Qetober, 
1920, upon payment to the Cashier of the Council of a 
io of £2 each for either (A), (B), or (C), or £5 for the 

three sets complete. The fee will returned to the 
tenderer, provided he shall have sent in a bona fide 
Teper, and shall not have withdrawn the same, 

Particulars of the work may be obtained on appli- 
ation at the County Hall previously to the payment 
of fees for the specifications, &c. 

AIL. drawings and .samples referred to in_ the 
specifications cin be inspected by appointment with the 
General Manager, London County Council Tramweys 
Department, 25, Belvedere-road,, S.E, 1, on production 
of either a copy of the ae ig apa concerned..or & 
signed receipt forthe fee paid in respect. thereof. 

tictal form Tender submitted must be upon the respective 
offici. 

ask Tender, Mees its accompanying documents, is 

be enclosed a sealed. cover, addressed to 
Gert of the Council, and no Tender received at the 
County Hall, Spring Gardens, London, 5.W,, after 
4 p.m, on Monday, the 25th day of October, 1920, will 
be_considered, 

The Council.does not in any case bind itself to 
accept the lowest or any_Tender. ae 


AMES BIRD, Pe 
_ 1730 Clerk of the London, Coupty, Council, 








PUBLIC NOTICES 








Rengoen -‘Muniei ipality. 

WANTED, a DEPUT CHILE ENGINEER, 

cn ge and SEWAGE, to be under the Chief Engi- 

of the Rangoon Municipality. (Nors.—The 

designation of the appointment is liable to be 
a ‘ 


nged.) 
AGE.—Preferably betweeh 30 and 40. 
QUALIFICATION —Candidates must hold one of the 
following qualifications :—Member or Associate 
Member of the Institution of Civil Engineers ; 
Member of the Institution of Municipal and 
County Engineers. 
EXPERIENCE.—it is essential that candidates 
should be experienced in the inception and execu- 
tion of large water supply systems, sewerage 
systems, and sewage disposal works. Preference 
wilh be given to a candidate who possesses; -im 
addition to the special qualitications in water and 
sewage, the qualifications of,a civil engineer with 
experience in other branches of civil engineering. 


and be 
native 
agreem 


month, 
Liberal 


G taffordshire Potteries 


Waterworks OM 
Han 


Tr 
aad TRAMWAYS co... 


ONS 
POW nitrous SUPERINTENDEN 
reepoem e e Superintend oY 
Maintenance of power cr ght 
= my € thi Ls i da 
e e runnin: anc 
owt — & ani ao" 


staff with 
ent. 


Wat 


Wi 
ASB RKS 


age, experi 


¥ a accompanied by copies A nee, 
13th October. 1920. 


ls, tO Teach me nok ae 
R. CO. FRAIN, M. Ingt, ox, 
EDgincee 
1h, 
“aa Sup 
POSITION “ty! AF 


ley, ey, Stoke-on. ‘Trent. 


Bombay Electric 


for the 


rT. wi 
tive ho wit 
fon plant of b4 
must thoron, 

of i T. 


have a 


. Targe turbo-venerat 
capable of supervising a |): 
tact 


Salary Rs. 3000, Rs. cn he 
Quarters at power-house 1: ~" ) ch 
leave - e Provident } vd a te 


—Applications, Stating ‘as a 





rath 


if, age, 
the val tee 
18024 





al 





aad 
SITUATIONS OPEN 





W. 


vat 


salary and pros 


a First-class — ro ‘ 


ANTED, 4 
CHARGE of a_ niitbe Large 

PRESSES on Motor Car Parts. 

able to Design 


was I 
all the Tools require: icants 
pects for the 
giving full Darticniart, 1590 





good 
ae for 


istrict, experiencia 
com: al experienc 
high-class man.—Address fu!) 


aaa 
salary, &c., Pi971, 1 cular 


The Engings 


» age, 





Spaittn 


1782, The Ensineer 


Wy 4 4 Taree pe eeeeeing | 


eect tenes an as 
Office. 





facturing 
send co 
expected. 


K7ANTED, 
NE 
Induction Motors, 


a ae 
Experienced ELECTRICAL ENG. 
ERS itm Alternating-current Generator, 
or Transtormers by large Mang. 
State experience and 
of references, alsu_gtve e and 


Company in Canada. 


— Address, 1633, The Engineer Office, 


1633.4.4 





ME 


ANTED for & 


Sugar Estate m I 
CHANICAL F NGINEER, to TA! 
keep in REPAIR AGRICUL 
‘» * — Ploughs, 
Locomotives, and Digg 
tony with full rticulars af: 
experience, P1969, he En 
PIOOYS 


RAL MA; 
Tractors, OM 


oo oa 


COMPETEN? MAN REQUIRED by a Firm ¢) 
A Commercial Lorry and W: 

extensive works in Lond 

charge of 
ference gi 


petrol wagon. owners 
Send full particulars, &c.—. 
neer Office, 


ee! Builders havi 
on, to.start and prim 
a new dept. for petrol wagon repai 

ven. to one t s0od connect 

ing 





- we and well educated. 
agreement. passage both ways.<—Write, with copiesd 
testimonials, to Z. © 
Teadenbail- street, B.C, 1slB as 


—Voung and. Enevvetic ASSISTAT 


LAY 
ENGINEER WANTED in a sfanll works, capable 
of a turners, fitters, smiths, 


und. meouder, 
und theoretic. 


thoroughiy trained, practically « 
rnonth, 3 year 


Salary £59 ver 7 


353, care Deagon’s, 





SALARY.—Rs. 1250 per mensem for the first a4 
rising, by annual increments of Rs. 1 
mepsem to a maximum of Rs, 1750. in the si rth 
year, should the agreement. be extended .for. that 

od n addition a free house caaperaeher will 


HEMIST 
Must K. 
Address, 1620, The Engineer Office. 20 & 


Labi 
Hot 
requi 

16 


WANTED for Steel 
be experienced in Basic 
experience and salary 


Stage 
0.H. 





be oeprided or an allowance of Rs. 150.1 
in lien at the option the Municiva! an 
mittee, and a motor.car allowance of Rs, 

mensein. The officer appointed will. he heible 
to..subseribe to. the Municipal Provident Fund 
after being eonfirmed in his appointment ; ee 
mp irees hg eagalis at the rate of $.1-3 


WORKS MANAGER or ~~ ASSISTANE: 


7 .o’elock--man,. for existing works in Midlands, 
State age, experience, whether married or single, when 


Paginect 


salary required.—Address, 1627, The 


and 
Office. 1627 A 





of y amd ual amount is Pera oe 
—y “the Municipal Committee. Compound interest 
is wed according to amount. earned. by the |) 
Fund, usually 5 per cent. =~. exchange com- 


‘ot Taking. Complete 


a OIVIL ENGINEER REQUIRED for 


ast; used to tropical countries and 
ete Charge of Stone and Steel Bridge 
f Roads under local conditions, 





peneptlen alk olowanse will. be allowed 
and leave allowance will. be in 
rdance ‘with European Service Leave Rules of | 
P.W.D, of the Government of India 
AGRER MEN, —The agreement. will be in the_first 
instance for a period of three years, preceded by 


LEA 





one year’s probation, duting which period the 
employment may be terminated’ by either party 
giving to the other three months’ notice. 

mt may be extended for a/further period 
by. mutual consent. A 





British, 2 North. Borneo. 


REQUIRED IMMEDIATELY: in the PUBIIO 
WORKS DEPARTMENT: of. NORTH KORNEO, 
fully qualified ENGINEER. and SURVE YOR, salary 
£490, rising annually by £21 to £595, with 5 per 
temporary war bonus; also rO ASSISTANT 
ROGINEERS. salary £385 with annual increments of 

£15 8s. and 10 per cent. temporary war bonus. 

Candidatés should not be more than 35 years of age 
and. preferably. unmarried; they should have had 
experience in water supply, sewerage work, bridge 
and road _eonstruction, &c., and in. the case of- the 
senior -position some knowledge of architecture if 
possible. 

Two years’ agreement, with prospects of renewal. 
Passages out and home paid. Plainly furnished 
duamers and free medical attendance provided. 

Apply, quoting «ge, training, and experience, 
whether. married or single, and furnishing copies (not 
originals) of testimonials, tO Messrs. GREGORY, 
re and WARING, 12, Dean’s-yard, Westminster, 


17 


[2dia- —An English Firm of 


GENERAL wieemtie CONTRACTORS, &c., 
REQUIRE the SERVICES of an och le dara to take 
cures of one of their rosie Departme 

The person appointed, besides being a yor business 
man, must good draughtsman and possess ig 
tical knowledge of sanitary engineering, be ab 
prepare plans and astieaiet for sanitary schemes; 
septic installations, &c. ‘ood address, as he will 
have to meet and disctiss Sal schemes with Govern- 
ment Engineers. and. Municipal Surveyors, secure 
orders, .and look -after the execution of same with 
English foreman and native plumbers and labour. 

e firm are Indian agents Lad a large English com- 
nosy. smakers . .of. stoneware pipes. and sanitary 
appliances, &c., and ad paren of this agency would 
be under his supervisio: 

Age 25 to 30-years ; Sodst me he bachielo: 

Salary, Rupees: fivé Kundred and itty. i> calesahs 
month, rising” by yearly. increments of Rupees thirty 
per Jnonth to Rupees six hundred and ssventy per 
calendar, month for.the five years’ agreement. The 
Government: of India standard value of the Rupee 
is two shillings, but owing to exchange value of 
gold and silver it is only one shilling and. tenpence at 
present.-. The amr will be paid monthly in Rupees. 

Return passage p: 

Preference will & given to candidates holding the 
diploma «by. examination) of the Institution Muni- 
ce ir and County ‘Kngineers, and Royal Savitary 
vstitate. 





Applicants should send-copies of any 1 a | Chain 
— 


&c., to 1801, ,The Engineer Office, < 





on, completion of the agreement or any 
extension thereof. 
Applications will i, Selves ef the undersigned 
up to Tuesday, Setober 19th, 
Further particulars may i obtained from the 


oe PETENT MECHANT 
; QUIRED for the East, 

tst-class. passage to uae 
will be provided and a similar return eo a a Drilling ig Me war Boilers, Motors, Worle 


abyrs and 
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Scientific and Industrial Research. 


THE report for the year ending on July 31st, 
1920, of the Committee of the Privy Council for 
Scientific and Industrial Research was, issued towards 
the end of the month. The work of the Department 
is rapidly growing, as-is shown by the fact that its 
total expenditure during the year under review 
exceeded £330,000. Of the money thus expended some 
£231,000 were received by the Department by way of 
parliamentary vote, interest on the “ Million Pound 
Fund ” contributed nearly £60,000, and over £39,000 
were derived from the fees charged for making tests, 
&e., a source of revenue for which the National 
Phvsical Laboratory is almost solely responsible. The 
number of industrial research associations connected 
with the Department is now eighteen, or more than 
twice as many as at this date a year ago. The new 
research associations cover the industrial uses or 
manufacture of rubber, linen, glass, cocoa, &c., non- 
ferrous metals, refractories, shale oil, leather, &c. 
Five additional associations are on the point of start- 
ing work. These bodies are connected with the motor 
cycle, electrical, silk, cutlery, and music industries. 
The development of the research association system 
may be judged from the fact that more than 2500 
firms are now covered by it, and that these firms have 
guaranteed a minimum aggregate income for research 
of £38,490 a year for five years. In addition to pro- 
moting the formation of these research associations 
and assisting them financially, the Department. has 
had at work during the year research boards or com- 
mittees dealing with fuel, mine rescue apparatus, 
deep and hot mines, food preservation, wireless tele- 
graphy, tin and tungsten, the uses of oxygen, gas 
cylinders, building construction and materials, timber, 
lubricants, corrosion of aluminium, adhesives, optical 
design, anti-glare glass, aircraft struts and spars, 
brass and copper castings, copper and zinc, zirconium 
and industria] fatigue. Further, the Department now 
controls the Geological Survey and Museum and the 
National Physical Laboratory. Another field of the 
Department’s activity is the encouragement of 
research by other bodies and institutions and the 
rendering of assistance to independent scientific 
workers and students. During the past year under 
this heading twenty investigations by other bodies 
received assistance by grants in aid amounting in 
all to over £21,000, while nearly £27,000 were granted 
to students and independent research workers. 


The Threatened Coal Strike. 


THE refusal by the Government of the miners’ 
demand for a 2s. per day maximum advance in wages 
and a reduction of 14s. 2d. per ton on household coal led 
to the issue of notices for a national strike to commence 
on the 25th of the. month. Both Sir Robert Horne, 
whojhas had the conduct of negotiations on behali 
of the Government, and the Prime Minister, whose 
intervention was sought at the eleventh hour, refused 
to grant the demands of the Miners’ Union. At the 
last moment, in response to a suggestion that wages 
and output might be correlated, it was agreed to 
suspend the strike for a period of seven days, which 
expires to-morrow—Saturday.. The interval has been 
occupied by a series of conferences between all parties 
concerned, the mineowners being represented by the 
Mining Association, the chairman of that body being 
elected chairman of the conferences, and the miners 
by their full executive, Mr. Robert Smillie, as their 
president, being chosen as vice-president of the con- 
ferences. The main object of the discussions has been 
to agree upon a datum line above which an additional 
payment for output would be made and to determine 
the amount of such payment and the method by 
which the payment should be made to the men. The 
miners have also the option of the 2s. per day wages 
claim being investigated by an impartial tribunal. 
The demand for a reduction in the price of household 
coal has been withdrawn. Hopes of an amicable 
settlement are not very great. 


The Mystery Tower Ships. 


For the past two years and more the harbour 


of Shoreham near Brighton has witnessed the con- 
struction of two most extraordinary looking craft. 
To the passer-by on the road alongside they appeared 
to be something in the nature of an old-time Border 
“peel tower” or & Martello tower, as it would have 
heen constructed if reinforced concrete had been 
known to our forebears. The structures stood I80ft. 
©: so out of the water and consisted 6f a round tower 
carried’ on a ticr of hexagons. Each was said to weigh 





12,000 tons. For what purpose the structures were 
to guess. Certain it is that the Admiralty, under 
whose care they were built, sought to preserve great 
secrecy regarding them during the war, and even yet 
is apparently anxious to guard them against too 
inquisitive eyes. It is said that the structures were 
“invented” by a Scottish engineer. On the 12th 
of the month one of the towers was “ launched ”’ or, 
to be more precise, was floated out, of Shoreham 
harbour and towed to sea. The hull of the structure 
is stated to have drawn 13ft. 6in. of water. The 
destination of the structure turned out to be close to 
the Nab Lightship at:the sea entrance, to, Spithead: 
There it was made fast or sunk on to the sea bottom. 
It is now known as the Nab Tower, and according to an 
official order issued .at Portsmouth it is distinguished 
by two red fixed lights 6ft. apart vertically, the lower 
light being 104ft. above high water. It. is also pro- 
vided with a signal bell which is rung for five seconds 
every minute. The lights on the tower do not suggest 
that. the structure was originally, or, even now is, 
intended to serve as a navigational mark as some 
have supposed. Nor do we believe that. the tower was 
meant to supplement the sea forts defending the 
entrance to Portsmouth, for there was no occasion to 
supplement the existing defences, while the con- 
struction of the tower would hardly have enabled it to 
withstand serious attack. 


The Machine Tool Exhibition. 


Tue exhibition of machine tools at Olynipia 
organised by the Machine Tool-Trades Association 
opened on the 4th of the month and closed on the 
25th, and was in every respect thoroughly successful. 
Eight years have passed since the Association’s first 
exhibition in 1912, and during the interval the British 
machine tool industry has greatly increased in 
capacity. Its outlook, too, has undoubtedly been 
broadened very considerably as a result of the expe- 
riences of the war. Under the compulsion of necessity 
the toolmakers of the country discarded much of, if 
not all, the conservatism with which their practice 
before the war was marked. With increased resources 
at their command and with something like a new 
spirit animating their designers British machine tool 
makers, as the exhibition clearly demonstrated, are 
in @ position to challenge the rivalry of the world as 
regards both quality and output. In the matter, of 
costs, however, it seems certain. that, while the 
industry at present is prosperous, a very keen period 
of competition is in sight. America is certainly 
increasing her rivalry even in our own domestic 
market, and it is already clear that Germany in a short 
time will, thanks to the depreciated value of the 
mark, be able to undersell our makers to a dangerous 
extent. The decision of the Association not to permit 
German or Austrian machine tools to be shown at 
the exhibition probably. met with general approval, 
but in some respects, we think, it was to be regretted. 
Had permission not been withheld we might have 
been enabled to judge the progress which has no doubt 
been made during the past few years by German 
machine tool builders as by our own, and to appreciate 
the extent to which they are, or will be, in a position 
to undersell us. 


The Brussels Conference. 


Tue financial conference opened during the 
month at Brussels under the auspices of the League 
of Nations aims at solving as far as possible the many 
problems arising out of the world’s economic upheaval. 
The most urgent matter under discussion is the fixing 
upon some kind of international agreement for 
improving the exchange rate, without which it seems 
almost impossible to hope for an early and steady 
revival of industrial prosperity. An_ international 
agreement of this kind may be quite practicable as 
a means of bringing about a temporary stability, but 
it can have no permanent effect until something is 
done to get at the root of the difficulty, which is to be 
found, first, in the inflated currency and then in the 
lack of sustained effort to develop national wealth. 
So long as industrial progress depends upon financial 
credit it is obvious that when this credit is low and 
money can find more remunerative employment. else- 
where there is very little encouragement for the invest - 
ment of capital in industrial undertakings. And when 
industry is in the throes of agitation capital holds 
aloof altogether. _The relations between credit and 
industrial activity are so inextricable that nothing 
can be done to improve the situation beyond dealing 
with the various factors as a whole and bringing each 
into harmony, with the rest. Until.the question of 
reparation is settled there can be no hope of France 
recovering its financial credit for a long time to come, 
but if this matter were settled the way would be paved 


for a reorganisation of international finance which 
would have an immediate effect upon the exchange 
rate. In the absence of this method of restoring con- 
fidence the suggestion is often put forward in France 
that the only hope of improving the situation lies in 
@ system of barter whereby each country, would 
‘upply what the others needed. Inj otherg words, 
the exports to one country would be counterbalanced 
by the imports from that country. This method, how- 
ever, is not practicable under the present. French 
fisea] system, which. aims at increasing the protection 
of new industries. If the Brussels Conference should 
find a way out of the difficulty it will have rendered a 
service of world-wide importance. 


Electricity Supply. 


ConTINUING our summary of ,the activities 
of the Electricity Commissioners each month, we have 
to. record that three additional electricity. districis 
were provisionally determined during the month 
under review. These districts are to be known as 
the North-East Midlands District, the North-West 
Midlands District, and the South-West Midlands Dis- 
trict. The first-named area extends to the river 
Humber, its northern and western boundaries being 
determined by the West Riding, South-East Lanca- 
shire, and North-West Midlands districts. This 
area includes portions of four counties, namely, 
Yorkshire, Lincolnshire, Nottinghamshire, and Derby- 
shire, and contains the large electrical supply systems 
of Sheffield and Rotherham. The second area, the 
North-West Midlands District, is partly bounded by 
the South-East Lancashire, the North Wales and 
‘Chester, and the South-West Midlands dis- 
tricts. The area includes portions of Derbyshire, 
Cheshire, Shropshire, and Staffordshire, and contains 
the industrial centres of Stoke, Walsall, West Brom- 
wich, and Wolverhampton. The last-named area, the 
South-West Midland District, is bounded on the west 
by the North Wales and Chester District and contains 
Worcestershire and parts of Shropshire and Warwick- 
shire, with Birmingham the outstanding industrial 
centre. While the Electricity Commissioners have 
so far not taken any action with regard to Scotland, 
it is interesting to note that the ultimate plant capa- 
city of the Dalmarnock—Glasgow—power station, 
the opening of which took place during the earlier part 
of the month, is to be 200,000 kilowatts. The station 
is divided into two independent sections, each pro- 
vided with boiler equipment, turbo-generators, and 
switchgear. The turbine room of the first section, 
which is nearly completed, will contain five turbo- 
alternator sets, each of a maximum continuous 
capacity of 18,750 kilowatts at 80 per cent. power 
factor. The supply is generated at 6500 volts and 
stepped up by means of banks of single-phase trans- 
formers to 20,000 volts for transmission to the various 
sub-stations cf the system. The 20,000-volt trans- 
mission cables are controlled by the Merz-Hunter 
system of protection. The steam consumption of the 
generating sets at loads of 18,750, 11,250, and 7500 
kilowatts is stated to be respectively 10.1 lb. 
10.5 1b., and 11.31b. per kilowatt-hour. 


Explosion of an Oil Barge. 


TxE explosion of an oil barge at Millwall on 
the 24th, when several men lost their lives, coupled 
w th the recent burning of another Thames oil barge, 
attracted a considerable amount of attention on 
account of its bearing upon the growing use of oil as 
fuel on-board merchant ships. The barge belonged to 
the Anglo-American Oil Company and had been sent 
up the river for repairs, but had been previously 
emptied of oil. The cause of the explosion is assumed 
to have been the accidental ignition of an explosive 
mixture of gas which had been left in the tank after 
the oil had been pumped out. The explosion was so 
severe that it caused considerable damage to buildings 
some distance from the wharf. The Port of London 
Authority has very stringent regulations concerning 
the passage of vessels which are, or have been, carry- 
ing oil up and down the river, but one rule it seems 
had not been complied with in the case under 
review. The whole subject is one worthy of very 
serious consideration, as. the transfer of oil in barges 
must to some extent be associated with its extended 
use as fuel by the mercantile marine. It has not yet 
been disclosed what class of oil had been carried by the 
wrecked barge, but there is, unfortunately, an idea 
in the minds of many that heavy fuel oil tanks carry 
no risk of fire or explosion. As a matter of fact it is 


an extremely difficult operation entirely to rid a tank 
of all traces of oil or gas after it has once been used. 
The usual procedure is to fill the tank with sea water 
and let it flood out over the decks to wash out the 
oil; but there are almost always air pockets at the 





top of tanks which cannot be reached in this way, 
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while the landings of plates and angles form lodgments 
for traces of oil. The tanks are therefore blown out 
with steam and finally men ate sézt down to swab 
out the corners. Structural convenience presumably 
necessitates the existence of awkward places, which 
are very difficult to free from all trace of oil, and while 
there is:any oil in a tank there is always a probability 
that gas may be generated and an explosive mixture 
produced. Some idea of the tenacity with which fuel 
oil holds on to its lodgment in a tank may be gathered 
from the fact that those engaged in the transport of 
oil generally consider that a ship’s tanks, after they 
have been filled with heavy oil, are not fit for the con- 
veyance of high-grade spirit such as petrol until the 
ship has rolled about in a seaway on several succeeding 
voyages with the tanks full of second-class spirit, 


Industrial Communism. 


THE industrial revolution in Italy is the 
most drastic attempt that has yet been made by Jabour 
to impose its claims upon employers. Amongst the 
Italian working classes there has long been an openly 
expressed sympathy with the Soviet movement in 
Russia, and its influence was plainly observable in 
the circumstances under which the men took forcible 
possession of the engineering shops in Turin, Milan, 
and other centres. “The men endeavoured to run the 
works without the aid of the members of the technical 
staff, who, apart from. any question of loyalty to 
their employers, refused to collaborate in an experi- 
ment which was obviously doomed to failure. After 
endeavouring to carry on with the aid of executive 
committees the men found that the management of 
large factories was far beyond their abilities. As 
soon as they had completed the work in hand they 
were embarrassed by questions of technical and com- 
mercial organisation, and they appear to have been 
only too ready to accept the Government’s proposal 
to come to an understanding with the employers. 
The failure of the experiment has taught the men the 
folly of trying to go out of their own sphere. In the 
belief that the workman is entitled to a share of the 
large profits supposed to be made by employers they 
have been endeavouring to get all the profits, and have 
ascertained that after all they are only wheels in the 
machine which must be set in motion by highly skilled 
and capable men. Without the aid of this technical 


are dependent more than they care to admit upon the 
capitalist, who must get a fair return upon his money, 
so that there can be no question of the workmen 
fixing upon the method of distributing profits. At 
the instance of the Government the employers have 
consented to give the men a voice in the manage- 
ment of the shops, but they are evidently determined 
not to submit to any effective control, for troubles 
have already arisen over the carrying out of the agree- 
ment, each party accusing the other of want of faith. 
For the moment the men are aware that they have 
placed themselves in an impossible situation, from 
which they are trying to extricate themselves as 
gracefully and with as much profit to themselves as 
possible. 


The Government's Agreements with the Rail- 
ways. 

A sHorRT time before Parliament rose for 
te recess the Government made a statement that it 
was proposed to set up a committee to consider the 
agreements made at various times between the 
Government and the railway companies arising out of 
the control. of the latter by the State. On the 25th 
of the month it was announced that Lord Colwyn 
would be the chairman of this committee. The main 
agreement made with the railways was concluded 
immediately after control had been assumed on 
August 4th, 1914, and was, with a modification made 
in February, 1915, to the effect that the companies 
were guaranteed the net receipts of 1913. Certain 
minor agreements have been made since. One was 
that 4 per cent.—afterwards increased to 5 per cent.— 
was to be paid on the cost of all capital works, in view 
of the fact that the Government was receiving the 
benefit of such works. Another was that the quantity 
of stores and material in stock was to be made good 
at the end of the period of control. As the companies 
carry an amount of stock worth, in sormal times, 
hundreds of thousands of pounds, a very large sum, 
owing to the great increase in prices, will be payable, 
as it is the quantity and not the cash value that has 
to be replaced. The replacement will probably be 
done by way of a cash payment. But perhaps the 
most important agreement arose out of the inability 
of the companies to keep up their usual amount of 
maintenance and renewal. On the assumption that 
these arrears would have to be made good later the 
Government agreed that whatever decrease there was 





each year in labour and material, when compared with 
1913, should be paid by the Government at the prices 
prevailing when the work was, or is, done. Payments 
have been made on account, to which has been added 
15 per cent. to cover the higher cost of labour and 
material. It was thought at the time that 75 per cent. 
increase would be sufficient, but it looks as though an 
addition of 200 per cent. will be necessary. The object 
of the committee is, in view of the end of control in 
August, 1921, to ascertain definitely the extent of the 
Government’s liability in this matter. 


The Lostock Junction Collision. 


THE report of Colonel Pringle to the Ministry 
of Transport’ on the collision of July 17th at Lostock 
Junction Station, Lancashire and Yorkshire Railway, 
was issued on the 25th. It will be remembered that 
two passengers were killed and two died subsequently 
from ‘their’ injuries: ‘Ten passengers were seriously 
injured and ‘135 cemplained of minor’ injuries or the 
effects of shock. The driver of a train from Wigan, 
which had béen standing in the station, started his 
train on receiving the guard’s signal without making 
certain ‘that the fixed signa] was in his favour. This 
signal was against the train, as the road was “‘ made” 
and the‘signals lowered for a train to proceed from 
Bolton to Preston, which train had to cross the path 
of the train from Wigan. As a consequence the trains 
met at the crossing, ;with; the results indicated; 
Colonel Pringle in his report says that automatic 
train. contrel is the remedy for this class of accident, 
adding that ‘‘ the. general question of the desirability 
of the adoption of a system of automatic train control 
is likely to be shortly under consideration.”” He also 
proposes that signals above 20it. in height should be 
provided, with lower co-acting arms. 


Electrical Union Lock-out. 


Tue dispute between the Engineering 
Employers’ Federation and the Electrical Trades 
Union was settled by the union agreeing to accept 
the principle that employers should appoint whom 
they please as foremen, independent of any question 
of trade union membership. It will be recalled that 
exception was taken to the selection for the post of 


and executive skill the workmen are helpless, and they |‘foreman in the Penistone Works of Cammell Laird 


and Co., Limited, of a man who, on taking up that 
position, resigned from the union. The union demanded 
that, failing his resuming his membership, he should be 
dismissed from his employment. The direct refusal 
of the company in question to comply with this 
request led ‘to an unauthorised strike at the Penistone 
Works. This action on the part of the men was 
followed by a lock-out of all members of the Electrical 
Trades Union on August 28th, employers taking the 
view that an important question of principle which 
would not admit of any bargaining was involved. An 
extension of the trouble to the London district and 
a strike by electrical workers in power stations and 
on railways was threatened, but at the last moment 
the union, which had not authorised the strike at 
Cammell Laird’s, secured from its recalcitrant mem- 
bers the abandonment of the claim to dictate to 
employers in connection with the choice of foremen. 
The National General Industrial Council for the 
electrical trades thereupon. recommended the Engi- 
neering Employers’ Federation to withdraw the lock- 
out notices.. This proposal was accepted, and the 
lock-out, which was brought about by the arbitrary 
action of a small section of members of the Electrical 
Trades Union in defiance of their own executive, was 
thus terminated. 


Oil Fuel for Railway Locomotives. 


Ir has been known for some time past that 
the London-and North-Western and Great Central 
Railways were experimenting with oil and other 
alternative fuels to ordinary coal for the firing of loco- 
motives. In connection with the first-named railway 
an invitation was extended to a few selected guests 
to be present on the occasion of a test run with an oil- 
burning locomotive on September Ist. The locomotive 
which has been fitted with oil-burning apparatus is 
one of the well-known “ Precursor” type, No. 2585, 
and on the day in question it was detailed to work the 
down train 11.30 a.m. ex Euston to Birmingham, 
and the 4.50 p.m. return train on the same day. The 
oil-burning equipment is of the “‘ Scarab ”’ type, in 
which the atomising agent is steam, and it is the 
manner in which the steam is employed. which con- 
stitutes the novel feature of the equipment. On the 
day of the special test run, with a train load of sbout 
300 tons,good time was kept on the downward trip 
and on the return journey. These;trains are now 
among the fastest in the Euston-Birmingham service. 


The oil consumption figures were stated to be equal 
to 33.5 Ib. per mile, the oil used ‘having a calorific 
value varying between’ 18,000 and 19,366 B.Th.U’s 
A feature which attracted attention was the ease with 
which the steam pressure was maintained. 


The:Air Ministry Aeroplane Competitions. 


FoLtowine the competition for land 
machines in August, a start, was made during the 
month at Martlesham Heath with the Air Ministry’s 
compctition for amphibian machines—that is to say, 
for aeroplanes capable of alighting upon and getting 
off from either land or.,water. . Five machines were 
originally entered for the contest, namely, Vickers, 
Fairey, Supermarine, Saunders, and Beardmore, 
but. the last-named, an, all-metal flying boat, could 
not be completed in time and was withdrawn, while 
the Saunders flying boat damaged her hull during a 
trial flight over the Solent and was delayed for 
repairs. The Vickers and the Supermarine machines 
were described in ourjissue of June 25th and July 16th 
respectively in connection with the International 
Aero Exhibition in London. They are both of the 
flying boat type with retractable wheels fitted to the 
hull. The Fairey amphibian machine, on the other 
hand, is a two-float seaplane with a pair of retractable 
wheels fitted between the floats. No official figures 
of the performances of the machines in the competition 
have as yet been published, but we understand that 
the Vickers Viking amphibious aeroplane has viven 
a very good account of itself in the efficiency and the 
getting-off tests., The official figures for the aeroplane 
competition in August were issued during the month, 
Of the three large machines entered none succeeded 
in fulfilling the requirement of a maximum speed of 
100 miles per hour or over combined with a minimum 
speed of 45 miles per hour or less. The Vickers 
machine, however, failed only by 5 miles an hour in 
the slow-speed test. .Among the small machines two, 
the Austin and the Sopwith, exhibited the required 
range, while a third, the Westland, failed to reach the 
slow speed only by one mile per hour. All the 
machines succeeded in passing the getting-off test, 
although two had apparently nothing to spare in 
surmounting the 50ft. barrier after the prescribed run, 
In the landing test, only one of the large machines, the 
Handley Page, succeeded in pulling up within the 
275 yards allowed after touching the ground, while 
none of the small machines could pull up within the 
175 yards allowed in their case, the best effort being 
that of the Sopwith machine with 188 yards to its 
credit. The efficiency factor—the ratio of the useful 
load in pounds to the petrol and oil in gallons con- 
sumed during a flight of séven hours at cruising speed 
—was returned at 9.2 for the Handley Page machine 
and 7.6 for the Central Aircraft Company’s machine. 
The second-named machine, it is to be recorded, met 
with disaster during a trial flight on the 25th, the 
pilot and four passéngers being killed instantly. 
Among the small machines the Westland had the best 
efficiency factor, namely, 8.6. 


Railway Rates Advisory Committee. 


THE inquiry of the Railway Rates Advisory 
Committee, on the point of an interim revision of 
rates, fares, tolls; dues, and other charges, was re- 
sumed on the 14th, but, after sitting on that and the 
following day, was adjourned until the 28th. On the 
two days in question the subject under consideration 
was the issue of tickets—other than workmen’s and 
season tickets—at less than the ordinary fare. When 
this matter was finished the Committee was about to 
consider the question of the railway companies 
making a charge for services hitherto rendered free 
of cost. This led to: a protest by the Federation of 
British Industriesiand by the Mining Association of 
Great Britain that. the report, dated July 30th, of 
the Committee had exhausted the terms of reference 
so far as they related to the interim revision of goods 
rates, and asked for an adjournment in order that the 
question might be taken up with the Ministry of 
Transport. Counsel for the railway companics 
objected to the postponement ; but, after the railway 
witness had been heard, the inquiry was adjourned 
until the 28th. Meanwhile a deputation from the 
Federation of British Industries waited upon the 
Minister of Transport on Friday, the 24th, when Sir 
Eric Geddes said that it was a matter for the Com- 
mittee and suggested that the Federation should lay 
its views before that body on the resumption of the 
inquiry on the 28th, It.may be added that it is sur- 
prising, on reading the evidence of Mr, R. L. Wedg- 
wood, on behalf of the railway companies, what 
varied services, many outside the railway sphere of 
operations, the companies render without making 





any charge therefor. 
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THE EX-GERMAN BATTLESHIP BADEN 
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PORT QUARTER VIEW, SHOWING AFTER TURRETS AND BELT ARMOUR - 


The Ex-German Battleship Baden 
and the Cruiser Nurnberg. 


In Thr ENGINEER of June 4th some account was 
given of the ex-German battleships of the ‘‘ Bayern ”’ 
class. b Two of these vessels, ‘viz., the nameship and 
the Baden, were surrendered at Scapa Flow. last 
year, and both were afterwards scuttled by: order of 
Admiral von Reuter ; but whereas the Bayern sank 
in deep water and became a total loss, the prompt 
intervention of British naval officers enabled: the 
Baden to be beached, and she was subsequently 
pumped out and. refloated without much difficulty. 
Having been allotted to Great Britain by. the Allied 


| Nava Council, tho Baden was brought to Portsmouth 
| last July, together with the light. cruiser Niirnberg 
| and a destroyer. By permission of the Admiralty a 
representative of THE ENGINEER. recently made a 
thorough inspection of the Baden and Niirnberg as 


| discussion as to%the respective merits of British 
and German man-of-war design, it is felt that a 
detailed description“ of these two vessels, representing 
as they do the latest German practice in regard to 
subdivision, armour protection, gunnery equip- 
ment, &c., will be of considerable interest. It should, 
| however, be made clear at the outset that the present 
| condition of the ships is not’ suth as to facilitate a 





close investigation of their interior structure, espe- 


they lay in Portsmouth Dockyard, and in view of the | 


cially the portions situated below the armoured deck. 
Apparently they were left in a very dirty and disor- 
dered state by their German crews, and the effect of 
their partial submersion and_of the salvage operations 
has been to render access to the lower compartments 
both difficultf{and unpleasant. This is particularly 
the case with the Niirnberg, whose appearance above 
and below could scarcely be worse if she had first 
passed through a severe naval engagement and then 
been swept by mountainous seas. 

[% Before proceeding to describe the Baden, if may 
be desirable to repeat her principal dimensions, &c. 
Although authorised under the programme of 1913-14, 
she was not laid down until February 18th, 1914, her 
builders being the Schichau firm at Danzig. She was 
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launched in October, 1915, and joined the High Sea | 
Fleet about tweive monthslater. Hor length overall | 
is 623ft., beam 99}ft., mean draught 28}ft. She is | 
therefore about 20ft. shorter and 9ft.- broadér than 

the Queen Elizabeth. As we observed in our issue of | 
June 4th, there is little justification for the popular | 
belief that the ‘“ Bayern” ships were designed as | 
*‘ copies ” of the British ship. The two types are, in | 
fact, fundamentally different in nearly every respect | 
but armament; for while the Queen Elizabeth has | 
lines of great delicacy and machinery of 75,000 horse- 

power to endow her with a speed of 25 knots, the | 
hull of the German vessel is moulded on conventional | 
battleship lines, and her engines develop the com- 

paratively modest total of 34,000 horse-power, giving 

her a legend speed of 21 knots. The first impression | 
conveyed by the Baden is that she was designed to 
withstand an enormous amount of punishment 
without being placed hors de combat. A massive wall 
of armour covers the water-line from stem to stern, 
extending as high as the upper deck for the greater 


} 


consequence-of her reduced length, there is less space 
between the Baden’s inner turrets, and the two after 
turrets are situated rather more forward than in the 
* Queen © Elizabeth” class,- an’ -arrangement that 
certainly leaves a spacious quarter-deck, but at the 
same time gives her profile a cramped and compressed 
appearance, Which is accentuated by the two lofty 
funnels of unequal size. The foremast is a tripod 
of lighter. construction than is customary in our 
servicé ; the foretop and director tower are situated 
at an unusual height, well above and forward of the 
funnel, and are admirably placed as regards freedom 
of interference from funnel smoke and heat. From 


| the foretop, which is small compared with the corre- 


8 ing position in our ships, all instruments had 
been removed. The arrangement of bridges is simple 
and’ well-designed ; from the navigating bridge a 
light gangway runs out toveach side, and from this 
position practically every part of the ship can be over- 
looked. After all that has been heard of German 
conning towers, the “‘ Kommando-Turm’”’ in the 
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STARBOARD BOW VIEW—FORWARD TURRETS AND SECONDARY BATTERY 


part of the length. Where the secondary guns | 
are disposed amidships the casemate armour carries | 
the protective plating right up to the forecastle: deck. 
We should say that, with the exception of ceftain 
Russian vessels completed before the war, in which 
the entire hull above water is plated with armour, 
the Baden has a smaller area of unprotected side than 
any warship afloat, and in her case the armour is 
inuch more substantial than that of the Russian ships. 
Compared with British practice, the system of working 
in the vertical armour appears tc be somewhat crude. 
As in the later British and American ships, the Baden’s 
side armour is applied in vertical strakes, which 
in her case are only partially recessed into the hull, 
with the result that the belt is extremely obvious 
and the effect by no means pleasing. The upper 


of the beit is bevelled to bring it flush with the hull} 
“narrow armoured tube, and was originally furnished 


So far as could be ascertained, the belt retains_its 
maximum thickness—understood to be 15in.—for 
about three-fifths of the water-line length. At the 
forward end it begins to taper at a point 40ft. beyond | 
the fore turret, and continues at a reduced thickness | 
right up to the bows, where it is carried almost as | 
high as the hawse pipes. At the stern the belt is 
brought well aft of the rudder head, so that only a/| 
few feet at this extremity are left unprotected by | 
vertical armour. There appears to be some doubt | 
as to whether the casemate armour is continuous | 
throughout the length of the secondary battery, but ' 
in any case the armour at this level is believed not | 
to exceed 6in. But with this possible exception it is | 
safe to say that the sides of the Baden from the upper | 
deck downward would be impervious to heavy calibre | 
shell at moderate battle range. | 

In appearance the Baden is distinctly less hand- | 
some than the Queen Elizabeth. At the time of our | 
visit. several British ships of this class weré in dock | 
adjacent to the German ship, so that there was a good | 
opportunity of comparing the respective types. In | 





Baden is somewhat disappointing. Built up of I4in. 
or 15in. armour, it is nearly circular in shape, but a 
great deal of the room inside is occupied by the trunk 
of the gunnery control tower, which forms the rear 


portion of the conning-tower proper. The tower is 
fitted with a hinged door, secured in place by sliding 
bolts. This arrangement affords better protection 
against splinters than the old-fashioned rear armoured 
screen, but has the disadvantage that the door is 
liable to be jambed by a blow from a heavy projectile 
—as actually happened to the door of the Derfflinger’s 
conning-tewer at the Battle of Jutland. There is less 
free room inside than in the conning-towers of our 
latest battleships. The look-out slots are of the usual: 
pattern, but thé:spring shutters by which they were 
closed had been removed. The gunnery control tower 
also is exceedingly ¢ramped; it is entered by a 
with a large periscope, a ‘range-finder, and other 
instruments, none of which is now in place.* 

On the outer wall of the conning-tower, within 
easy view of the forebridge, are stencilled tables of 
data giving the power of the propelling machinery 
at various rates of steaming, from cruising speed 
up to full speed, with the revolutions per minute at 
each rate. From these figures we learned that the 
Baden’s maximum speed was 22.3 knots at 259 
revolutions per minute. The struts of the tripod 
mast carry three searchlight platforms: The forward 
superstructure contains the chart-house, several sea 
cabins, and accommodation for the signal staff. At 
the after end are fitted two boat derricks, abreast of 
the second funnel, a group of searchlights on 
doutle-tier platforms between the second funnel 
and ‘the mainmast, and the after gunnery control 
tower. On the port side of the boat deck two 


*.For a full description of the German pattern of gunnery 
control tower, with the instruments used therein, see THe 
ENGINEER of February 20th, #920. 
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3.d4in. A.A. guns are mounted; it is understood 
that two more guns of this type were originally 
mounted on the starboard side, but they are not now 
Hin place. The ‘living quarters in the Baden call for 
no especial mention. The officers’ cabins are smal] 
and we imagine the ventilation must have left a good 
deal to be desired ; on the other hand, the mess declcs 
warrant, and petty officers’ messes are fairly spacious 
and compare not unfavourably with the arrangements 
in modern British ships. But from the ingenious 
way in which the cabins, store rooms, and other co. 
partments have been laid out it is evident that the 
German designers considered space to be too valuable 
to be wasted. 

Owing to circumstances beyond our control we 
were unable to inspect the engine and boiler roots, 
or the lower compartments of the ship other than the 
magazines. We are informed, however, that the 
machinery contains no novel features. The turbines 
are of Parsons’ type, with gearing, and the boilers, 
which are mainly fired with coal; are of the well- 
known Thornycroft pattern. As regards the pro- 
pelling machinery of their warships, it is clear that 
the Germans were content to follow our lead, thou} 
at a considerable distance. The turbines were de- 
signed for 34,000 shaft horse-power, equal to 21 knots 
speed, but according to the figures stencilled on thie 
conning-tower mentioned above, a maximum speed of 
22.3 knots was achieved, probably on trial. A point ‘0 
be noted is the careful subdivision of the machine, 
spaces. Every unit is isolated by unpierced bul|:. 
heading ; the coal bunkers are so disposed as to vi\ 
the maximum protection against shell fire ; from th. 
main deck downward the interior of the ship is « 
perfect honeycomb of water-tight compartment 
In this. connection we are told that a very elaborats 
system of flooding was provided, controlled from « 
central position under armour. By means of variou 
indicators the officer responsible was able to tell at « 
glance when a compartment in any portion of the 
ship was bilged, and immediately to flood the corr 
sponding space on the other side, thus ensuring th: 
maintenance of trim so long as the ship kept afloat 
We understand that no anti-rolling tanks were fitted 
in the Baden, probably because her generous. lin 
made her an excellent gun platform, and thus rendere«! 
any special stabilising arrangements superfluous. We 
may add that, although the British nava! officers who 
have surveyed the Baden are not particularly im 
pressed by her qualities as an all-round fighting shij, 
and, indeed, consider her unquestionably inferio: 
to our contemporary designs in several important 
features, they unanimously agree that she would 
have been capable of surviving very severe damage 
from gunfire or submarine explosion. But there i- 
nothing in this to cause surprise, in view of the fact 
that her displacement is nearly 3000 tons more than 
that of the Royal Sovereign, a vessel mounting prac 
tically the same armament and possessing a slightly) 
higher speed. It is obvious that in the German shi) 
the extra weight has been devoted to improving the 
armour and sub-surface protection. 

Before proceeding ‘ al with the main armament 
we may briefly d-- .e the Baden’s secondary 
armament. It con. sixteen 5.9in. 45-calibre 
quick-firing guns, eignt . isposed on each broadside 
in separate casemates at upper deck level. According 
to an inscription on the breech, the guns were manu- 
factured by Krupp in 1916, but the mountings appear 
to be of an earlier model. The guns have a muzzle 
velocity of 2739 foot-seconds, using a projectile of 
100} 1b. The mountings permit of 25 deg. elevation. 
Each gun is in its own casemate, as shown in 
our two-page Supplement. The casemates are 
extraordinarily large, and those amidships—each of 
which contains a control position originally provided 
with a periscope—measure about 40ft. by 16ft. 
There is excellent protection against the entry of 
splinters through the gun port. In addition to the 
circular shield fixed to the cradle, which covers the 
port at any angle of bearing, an armoured screen 
extends downward from the roof of the casemate and 
covers the opening in the shield through which the 
gun projects. The shield»itself has a diameter of 
about 7ft., and a uniform thickness of 4in. The side 
of the battery in way of each gun is recessed to give 
the largest possible are of training. Each gun is 
provided with duplicate gears for training and eleva- 
tion, one set on each side. All sighting and other 
mechanism having been dismantled, it is uncertain 
whether these secondary guns were controlled by 
director, but most probably they were. The ammuni- 
tion supply is by means of a dredyer hoist, each pair 
of guns being served by a common magazine and 
shell room. Anti-flash plates are fitted at the top 
of the hoist. 

A very careful and thorough examination of the 
Baden’s main ‘armanent was. undertaken ffor the 
purpose of this article. The German naval gunnery 
during the war, and the fact that the Baden belonged 
to the first group of German ships to carry 1L5in. 
guns, lends a special interest to her primary arma- 
ment. It consists of eight 15in: 45-calibre guns in four 
turrets on the centre-line, the guns of No. 2 turret 
firing ahead over No. 1, and those of No.3 firing 
astern over No. 4. It should be noted that the 
Germans lettered their turrets in alphabetical order, 
viz., A, B, C, D, in contrast to our system of lettering 
them—in four-turret ships—A, B, X, Y. To avoid 





confusion, however, we:shall refer to the Baden’s 
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turrets by numerals. There are three features of 
the main armament that immediately arrest, the eye. | 
In the first place, the turrets—or gun-houses——are 
remarkably large, and quite different in shape from 


those of preceding ships ; secondly, the guns in each | 


creating noise and vibration, and for this reason our 
own method of generating hydraulic power outside 
the turret is preferred by many, as well as on the 
ground of simplicity. Hydraulic power is not exclu- 
sively used for working the 15in. guns of the Baden. 


turret are placed very far apart, at a distance, we | It serves to operate the rammers, elevate the guns, 
estimated, of at least 12ft.; thirdly, the guns are of | work the breech blocks, the main ammunition hoists, 


extremely light construction,* a fact betrayed ky the | 


smallness of the muzzle, the external. diameter 
of which does not exceed 22in. As the bore is 15in., | 
this means that the thickness of the chase at the | 
muzzle is only 8}in. The barrel. is rifled. with about | 
90 or 100 sharply cut grooves. The following observa- 
















and the loading wagons. The training of the turret, 
however, is performed by electricity, which is em- 
ployed also for the auxiliary hoist and as an alterna- 
tive means of working the main hoists. Finally, 
hand gear is provided for every operation but that 
of training—.e., the guns can be loaded and elevated 
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PLAN OF 15-INCH GUN HOUSE 


tions were made inside No, 3 turret. Views of the 
interior of No. 4 turret. are given in the Supplement. 

The thickness of the turret armour could not be 
definitely established at all points. The port plate, 
however, is at least 16in. thick, probably more ; the | 
sides vary from 12in. to 10in., the floor plate is 5in., 
and the roof 4in. thick at most. It will, therefore, be | 
seen that a heavy projectile, striking at any favourable 
angle, could easily enter the gun-house through the 
roof. Although, as we have said, the guns are very 
widely spaced, there is no bulkhead or screen between 
them. The breech block is of the well-known wedge 
type, and can be manceuvred either by hand or 
hydraulic power. Having ourselves worked the hand 
gear, we can testify to the ease and rapidity with 
which it operates, a couple of turns on the crank 
causing the massive block to slide smoothly out. 
It is, however, assumed that the hydraulic ram 
situated inside the wedge was normally used for 
opening the breech. 

The mention of hydraulics may surprise those who | 
have heard so much—mainly from German sources— | 
of the superior merits of electricity for turret mech- | 
anism, and of its supposed exclusive application in the 
German navy. The fact is, we believe, that the 
Bayern and Baden were the first German ships in 
which a departure was made from the long-established 
practice of supplying "only electrical power to the 


Breech Block 
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| being very skilfully d 
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| by manual power. Elevation by hand is performed 


by means of a large wheel geared to a rack connected 
with the elevating ram, in the hydraulic’ 


the 
cylinder being relaxed while-this operation is proceed- 
ing. The chain-loading rammers i us.as 


ed. The rammer itself 







consists of steel tubes 
the chain being brought rou 
turret. The rammer is extent ral 
sprocket and rack, and when worked hydrauli 

the motion is extremely i But the method 
necessitates a fixed angle of , @ prineiple no 
longer accepted in the British Navy. The guns are 
loaded in the following manner: The cage containing 
the projectiles and charges ascends to the turret 
between the guns, and the contents are rammed into 
the loading wagons by hydraulic or hand power. 
Each wagon is then traversed to the rear of its gun 
with the lower—shelJ—rack in ali t with the 
breech. On the shell being driven home by the 
rammer, the wagon is lowered to permit of the charge 
being pressed home, after which operation the wagon 
is traversed back to its position in rear of the main 
hoist. The charge, it should be noted, is in two 
portions: the first (Vorkartusche) wrapped in silk, 
and the main charge (Hauptkartusche) in a brass 
cylinder containing the primer. The use of a brass 
cartridge case is, of course, necessitated by the wedge 
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DIAGRAM OF LOADING 


big guns. In the British service, on the other hand, 
we have always relied upon hydraulic power for this 
purpose, and the experimental electrical installation 
with which the turrets of H.M.S. Invincible were 
equipped before the war proved so unsatisfactory 
that the Navy was confirmed in its preference for the 
well-tried hydraulic system. It would be interesting 
to learn the reasons which induced the Germans 
partly to forsake electricity as a source of power for 
manceuvring the heavy guns in their latest ships. 
That they still depend to a great extent on electricity 
1s revealed by the fact that the conversion from electric 
to hydraulic power is effected inside the turret. While 
this system does away with the necessity for hydraulic 
mains, it would appear to have the disadvantage of 





d * The Germans claim that their 15in, 45-calibre gun is from 
20 to 25 tons lighter than the British 15in. 42-calibre gun, and 
so far as external appearance is concerned there seems no reason 
to doubt the accuracy of tnis claim, 
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WAGON ARRANGEMENT 


breech system. When the gun has been fired the 
opening of the breech-block extracts the spent cart- 
ridge vase, which is received by a light hinged tray 
attached to the loading wagon—see sketch. The 
wagon being traversed to loading position, the case 
is then ejected from the turret through a hatch in 
the rear floor plate. So much has been heard of the 
remarkable range of German naval guns, due, it was 
supposed, to their great angle of elevation, that we 
were surprised to find that the Baden’s 15in. guns have 
a@ maximum elevation of only 16 deg. It has been 
suggested that recourse may have been had to heeling 
the ship in order to increase the elevation, but there 
are obvious objections to this method, e.g., exposure 
of side below the arrmour belt to hostile fire. At all 
events it has now heen proved that the heavy guns 
in German ships had a smaller elevation than those 
of contemporary British vessels. 

The general arrangement of the gun-house is clearly 





shown in our drawings. Immediately behind’ each 
rammer is a contro) position furnished with four 
levers and voice-pipes. These levers are for operating 
(1)' the main hoist, (2) the rammer for transferring 
projectile and chargé to loading wagon, (3) traversing 
the loading wagon to bring it in rear of the breech, 
and (4) working the main rammer. Apparently, one 
man controlled all these operations for each gun. 
The positions for training, laying, and sight-setting 
are shown in the plan of the’ gun-honuse interior. 
Each side trainer’s position is fitted with a periscope, 
which projects horizontally through ‘the turret 
armour. In the central training position a telescope 
is carried through the face plate. Practically all the 
instruments in these positions are missing. The 
position occupied by the officer of turret is behind the 
centre training station. Here a’ periscope was 
fitted. A fairly comprehensive idea of the training, 
sighting, and director gear originally installed could 
be obtained by studying the various apparaté still in 

lace in these positions. The guns were fired eithér 

y percussion or electricity, the trigger being attached . 
to the elevating wheel in each gunlayer’s position. 
We noticed that to each of these wheels was attached 
a piece of metal resembling the outline of the gun. 
a device which left no doubt as to the direction in 
which the wheel should be turned in order to elevate 
or depress the gun. 

The general arrangement and structure of these 
15in. gun positions differs materially from our system. 
There is no working chamber in our sense of the term ; 
the space below the gun-house contains the hydraulic 
gear for the elevating and main hoist rams, and ‘algo 
the motors and controls for the auxiliary hoists ; but 
the main hoist trunk direct up to the turret. 
so that the ammunition is not handled at all in the 
working chamber. Below this, again, is the auxiliary 
loading room (Umladeraum), with storage for twelve 
j si gun. There is a shell in each cage, 
remai ten are stowed in racks, whence 

are transferred to the hoist by a hand-worked 
rammer. It is not altogether clear in what way fresh 
Ante 9 are brought into this room; presumably, 
wever, it is done by traiming the turret to port, 
which would bring the armoured doors at the rear in 
line with an opening into the main deck, the space 
between the barbette trunk and the revolving struc- 
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SECTION THROUGH TURRET 


ture being bridged by a tray, by means of which 
projectiles could be drawn into the auxiliary loading 
room. Below this room is a compartment apparently 
used for storage purposes. The next stage downward 
brings us to the handing room and magazine. The 
roof of the magazine is sheathed with wood; there 
are copper pipes for cooling purposes, sprays for 
flooding, and a fire extinguisher. The charges were 
passed out to the handing room through a door, which 
did not appear to have had any specia! anti-flash 
arrangement. The shell rooms below—one each side 
of the trunk—call for no special remarks, containing 
as they do the usual gear for transporting projectiles 
to the cage; but the rooms are uncommonly large. 
It is of interest to note that the revolving structure 
of the turret is supported, not on rollers, but on ball 
bearings, of large diamater. As regards the design 
of the structure, it does not appear that the precau- 
tions against the flash danger are entirely adequate. 
When certain operations are in progress—especially 
auxiliary loading—there is apparently nothing to 
prevent a flash spreading down from the gun-house 
to the handing room, and even to. the magazine itself 
if the door mentioned above happened, to be open at 
the moment. 


THE NURNBERG. 


The light cruiser Niirnberg was laid:down in 1915 
at the Howaldt Yard, Kiel, and named after one of 
the vessels sunk in the Battle of the Falklands. Her 
dimensions are: Length 450ft., beam 433ft., draught 
16ft. The displacement is generally given as 4200 
tons, but we are :nclined to estimate it at a somewhat 
higher figure. The hull has graceful lines with'a very 
fine entrance, well-flared bows, and a slightly over- 
hanging counter. The’ forecastle deck extends aft 
as far as the forward funnel’; and a superstructure 
runs at the same levei to within 60ft. or 70ft. of the 
stern, leaving a very short quarter-deck. There are 
three funnels of equal size, the forward one being 
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raised ; and a foremast and mainmast, each carrying 
double searchlight platforms and spotting tops. The | 
bridges, superstructures, and upper works in general | 
ave of extremely light construction, great care having 
been taken to, economise, weight topsides. The 
conning-tower is placed well forward of the screen. | 
It is built, of 4in. armour ;. the upper and rear section, | 
which serves as gunnery control tower, is provided | 
with a. revolying range-finder and a seat for the | 
operator. The interior of the tower appears to haye 
been systematically, wrecked by a demolition party. 
Eight 5.9in. 45-calibre. guns are mounted in the 
Niimnberg.. Two of these guns are placed side by side | 
on, the. foreeastle; two. more are, disposed on the 
forecastle deck, one at, each side of the bridge. Guns | 
Nos, 5 and 6 are mounted on the upper deck aft ;, No. 
7 is on the after superstructure, and fires astern over 
No, 8, situated on the quarter-deck, the crew of the 
after, gun being protected from the blast by an over- | 
hanging screen, This disposition permits of five, guns 
bearing on either beam, four ahead and four astern, | 
The guns are well placed as regards command and 
freedom from interference, but their protection is not | 
particularly good. The shield fitted to each gun is a 
flimsy affair, barely 2in, thick at the front, lin. to | 
jin. on the sides, jin. on the slope above the gun port | 
and jin. on the reof.. Gun and crew are liable to be | 
disabled by splinters, to say nothing of direct hits | 
from projectiles. of small or medium calibre.’ The | 
guns are of an older model than those in the Baden, 
and were built in 1914, There are about fifty grooves | 
in the rifling, and. the weight of the gun is given as | 
5 tons 12 ecwt. The maximum elevation is 20 deg. 
Four combined magazines and shell rooms are pro- | 
vided, each serving a pair of guns. The projectales | 
and Charges are brought up by an electric hoist, the | 








| somewhat, heavily. 


viyed two torpedoes, and did not sink until] hit by a 
third, As compared with her British contemporaries 
of, the “C,”and “ Ceres” class, which are 500 to 
600 tons smaller, the Niirnberg is more powerfully 
armed —especially in bow and stern fire and probably 
a better sea boat, though the four 5,9in, guns 
mounted well forward must, have ¢aused her to pitch 
Her decks are remarkably clear, 
in which she compares very, fayourably with our 


| light, cruisers,, which, are sadly overweighted and 


encumbered, with deck gear. The spaciousness of the 
officers’, quarters and mess decks, and the excellent 
ventilation, suggest that the ‘* Niirnberg”’ type was 
designed with a view to service on foreign stations. 


| They would doubtless have been healthy and com- 


fortabie ships even in tropical latitudes. 








Engineering News from South 
America. 


(By our Special Correspondent, Mr. Easton Garrett.) 


Buenos Arres, August 17th, 1920. 


THE Minister of Public Works has under Consideration 
& project to construct a model cold store in the zone of the 
port of Quequen, with the object of encouraging the cattle- 
breeding industry and of ‘augmenting the traffic of that 
port. The project comprises the construction of plant 
with capacity for handling 200,000 steers annually, or a 
corresponding number of sheep. The cost is estimated at 
about 4,000,000 dols., or, say, £400,000. 

A delegation of stockraisers has approached the Lord 
Mayor with a proposition to provide the present municipal 
stockyards and slaughter-houses with freazing machinery 
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FOREBRIDGE, CONNING TOWER, AND GUNNERY CONTROL, TOWER OF BADEN 


eage of which has separate compartments for shell 
and cartridge. It is noteworthy that, except for a | 
hatch at the upper end, the trunk gives free access | 
from gun position to magazine, and apparently there 
would be nothing to prevent the transmission of a | 
flash right down to the magazine when the hatch at 
the top was open. 

A 19.7in. torpedo tube is mounted on each side of 
the upper deck, slightly forward of amidships.. These 
tubes are trained through an opening in the bulwarks, 
and have only a limited are of bearing before and abaft 
the beam. Two 3.4in. A.A. guns, originally mounted 
on the after superstructure, have been removed. 
The accommodation for officers, warrant and petty 
officers and men is remarkably good. The cabins are 
roomy and very conveniently fitted up, the mess 
decks are spacious, well lighted and ventilated. No 
inspection could be made of the machinery, boilers, or 
lower compartments of the'ship. At the date of our 
visit blowers were still at work clearing the lower part 
of the ship of gases which had been generated by the | 
action of sea water on stores, &c., and warning notices 
against entering certam compartments were numer: | 
ous. The machinery is understood to ‘consist of two 
sets of Parsons turbines, with gearing. The boilers 
are of Thornycroft type, two-thirds of the furnaces | 
being heated with coal. The Niirnberg and her sister 
ships, Emden, Koenigsberg, &c., are credited with | 
Ain. vertical belts, but we believe that the maximum 
thickness does not exceed 3in. In our opinion the 
type is inferior in fighting power to the much older | 
British light cruisers of the “‘Chatham”’ class, and | 
could be more easily put out of action by gunfire. 
On the other hand, the Niirnberg may have some 
advantage in regard to underwater protection ; but | 
even this is doubtful, in view of the astonishing powers 
of endurance exhibited by the Falmouth and Notting- 
ham when they were repeatedly torpedoed in August, | 
1916.. The former remained afloat for many hours | 
after receiving four torpedoes, and only sank when | 
almost within reach. of port; the Nottingham sur- 


suspended on the outbreak of the war. 
| material and funds aré available. 
| constructing the 78 kiloms. of line is estimated at £700,000, 


and cold storage. The proposal is that the municipality 
shall undertake the work, but’ that the stoekbreeders shall 
have the opportunity given them of taking up shares to 
the amount of half the cost of the installations. Should 


| the estancieros not avail themselves of the opportunity, 


the municipality will undertake the whole cost. In order 


| to cover this outlay, it is proposed to charge a fixed sum 


per head of stock entering the yards. In short, what is 


| stated to be the intention is that the communal autho- 
| rities shall exercise a certain control and that a mixed and 


permanent board of directors shall establish the current 


| prices, and thus contribute to the lowering-ef the price 


of meat to the public. 

Last week the executive power forwarded a message to 
Congress asking for its sanction to an accompanying 
project of law for the erection of @large central building 
in which to accommodate the various Government Depart- 


| ments, at present scattered over the city in hired premises. 


The total cost of the building is estimated at 3,700,000 dols. 
or, say, about £370,000. The economical advantages 
of the project become apparent when it is considered that 
the annual rental of the different Government offices 
stands at about 400,000 dols. 

The Buenos Aires and Pacific Railway Company is 


| shortly going to recommence the construction of the 


This work was 
All the necessary 
The present cost of 


branch line, from Stroeder to Patagones. 


or about double the original estimate. It is hoped to 
conclude the work in about 2} years. 
The Director of Irrigation has approached the Minister 


| of Public Works on the subject of the drainage of the Lake 


Juncal, in ‘the Rio Negro Territory., This work, which 
was originally estimated to cost, 210,000 dols. of 
urgent necessity to the inhabitants of Viedma, who are 


Ik 


| constantly threatened with inundations caused by the 


overflowing of the lake. The new estimate for this work 
amounts to 300,000 dols. owing’ to’ the increased 
prices of all materials: The scheme forms part of tie 
work which the colonists in the Patagones district have 
been ‘anxiously calling for, and which comprises, besides 
the construction of the railway from Patagones to Stroeder 


| above-mentioned, the extension of the port of Patagones 


and the navigation of the Rio Negro from the mouth 
up to the confluence (Neuquen) by means of gliders, 


which have been successfully experimented with on the 
river Bermejo. 

A Dutch company is putting up a latge ‘bstablishm. 
at Puérto San Martin, ‘eae Robhrio rit Santa _ 
working up linseed) making linseed oi} and) réfining jt 
and pressing linseed: take for cattle. Theanachinery and 
the installation, generally will cost, about, 5,000,000 dols 
say, £500,000, ‘ 

In Cordova the Town Council, is discussing a project 
for the construction of a new market, to replace the old 
“North Market.” The cost of the new installation is 
calculated at 875,000 dols. say, £87,000. 

The Director of the Rivadavia Petroleum Exploitation 
has had a conference with the Director of Navigation with 
referente tothe projetted work iin the port of Comodo 
Rivadavia, The general lines on which this work will |). 
carried out were discussed, and it was resolved to do it |) 
Government administration, a beginning being made with, 
the construetion of dwellings for the workmen. It was 
alsodecided to procesd With the 6xploitation of the stone 
quarries situatedabout 120 kiloms, (70 miles) fror, 
Comodoro Rivadavia, and from which the necessary ston. 
will be obtained for the construetion of the breakwater, 
which will start from the south’ side of the future port. 
Furthermore, the acquisition of winches, cranes, light 
railway and other contractors’ plant was\decided on, as 
also the purchase of the necessary rolling stock for trans 
porting the stones Altogether it looks as if this work i 
about to be vigorougly pushed on with. Whén it and the 
enlargement of the existing mole is completed, the workin: 
of the vessels which ¢ome to load petroleum will be great!) 
facilitated. It is notorious that hitherto operations hav. 
been both difficult and dangerous, owing to the lack oj 
adequate protection against the open sea. 





THE DEVELOPMENT OF UNITED STATES 
PORTS. 


Srers will probably be taken at the néxt session of the 
United States Congress to urge the passage of legislation 
whereby all tonnage taxes collected 6n foreign vessels 
entering American ports shall be devoted to the develop- 
ment of the ports ard harbours of tho United States. 
One of the leading advocates of this method of improving 
shipping facilities is W. S. Linsolm, Commissioner of the 
port of Seattle, who points out that 200,000,000 dols. has 
been spent in the development of the Port of London 
125,000,000 dols. on Liverpool, and 100,000,000 dols 
euch on Manchester and Hamburg. In Ameri¢a the burden 
of port development has been placed almost entirely upon 
local communities with little aid from the Federa) Govern 
ment, ‘The proposal to set aside tonnage taxes collectec| 
from foreign vessels coming to United States ports for 
the development of those ports rests upon the principle 
that natural harbours are great national service stations 
Neither a great water transportation system nor a great 
rail transportation system will be effective in building 
up foreign trade, says Mr. Linsolm, until the port facilities 
are commensurate with the magnitude of the rail system 
and the water system of transportation. (ireat Britain 
has been the greatest trading and maritime nation in the 
world, It has recognised its harbours as national assets 
of great importance,., To solve she proplem of how hundreds 
of millions of dollars should be obtained to develop these 
ports the English statesmen arrived at these conclusions : 
“We will build the finest and best-equipped piers and 
ocean terminals in the world. 'We will invite the foreign 
ships to these harbours, but we recognise it to be right that 
these ships using our terminals should pay a tax to the 
British Government, and the money so ¢ollected should 
bé used in improving the port terminals, thus making our 
ports more and. more efficient and more and more attractive 
to the shipping interests of all countries.” If the United 
States are to compete with Great Britain it seems to Mr. 
Linsolm the part of wisdom to profit by what she has 
learned from a much widér and broader experience in 
world-wide shipping than the United States have had. 








TRACTOR TRIALS IN SPAIN. 


Put Chamber of Agriculture of the Province of Valencia, 
in’ Spain, is organising a competition between tractors 
so as to ascertain their adaptability to the very small 
holdings, that. are characteristic of landownership in that 
region, and the varied opérations connected with orange- 
growing, vines, rice, algarobba beans, and market garden 
produce, &e. The trials are to take place from October 
T7th te 3ist. “The latest date of entry of machines is 
October 10th, on condition that the machines are actually 
in Valencia on October 7th. | Prizes will only be granted 
to machines that carry out all the work of cultivation 
decided upon by the jury in all the different branches of 
agriculture mentioned. The plots of market garden 
produce must be ploughed to a depth of 20cm., after 
which the machines entered shall be free to plough as 
best suits them. For the comparative ploughing to a 
depth of 20 cm. the jury will provide the necessary spirit, 
against payment,.so as to be able to judge the consumption 
of fuel by the different engines. The machines entered 
will be divided solely according to horse-power, as follows : 
Group 1, engines up to 10 horse-:power on the ‘shaft ; 
group 2, engines up to 20 horse-power on the shaft ; 
group 3, éngines up to 35 horse-power: on the shaft ; 
group 4, éngines above 36 horse-power on the shaft. 
Applications for entry should be addressed to the Camara 
Agricola. Provincial de Valencia, Plaza de, San Luis 
Bertran, 4, Valencia. 








Tnx director of the port, works at Bilbao recently visited 
Germany for the purpose of buying a crane for the port, 
but no success attended ‘his efforts owing to various 
causes connected with international engagements. The 
Bilbao Port Board of Works has therefore decided to 
renew negotiations for, the purchase of the ¢rane required 





with the firms which had previously made offers. 
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A Seven-Day Journal: . 


Cast Tron Research Association — Training ex-Service'Men at Birtley — Oil Exploration in West Canada — Irvine Harbour Power-house;— Appointments 

to Inventions Awards Commission’ —- New Type of Tramway Car for London’— The Late David Nagel’ Power Alcohol Production in India -— Imports of 

Foreign Steel — Port-Glasgow New Gasworks — Price-cutting of Motor Cars — Manufacturers Endow Research Work -— Portsmouth as Naval Repair Base 

Death’ of Sir Lindsay Wood — Shipbuilding and Engineering Wages — Hlarbow> Extension at Buckie — Report on Railway Electrification — Life of 
Durham Coalfield — Puture of Ministry of Transport’ Motor Tractor Trialg — Mire Strike Negotiations —- Automatie Train Control. 


A RESBARCH association for the grey and malleable 
iron and altied industries is on the eve of being formed 
in alliance with the Government Department for 
Scientific and Industrial Research. A’ meeting at 
which the Association was formally constituted: and 
a provisional ‘Council appointed was held at Bir- 
mingham yesterday: It may be recalled that Dr. 
W. H. Hatfield, who made’ an investigation for the 
Government during the war period of the technical 
side of this branch of! the iron trade, reported that 
only in a very small: pereentage of the works were 
manufacturing processes being conducted on scientific 
principles. 

ek 

Tue visit of Dr. Macnamara, the Minister of Labour, 
to the Government Instructional Factory at Birtley, 
Newcastle, a féw, days ago, created much interest. 
The Minister made a detailed inspection of the shops, 
in which a number of engineering and other trades 
are being Carried on, and subsequently received a 
deputation of the men employed. It was submitted 
on their behalf that the present’ allowance to those 
receiving instruction is imadequate, in view of the 
present cost of living. Dr."Macnamara pointed out 
that the prices fixed were under the existing arrange- 
ments to stand until 1923, but, promised that the 
complaint made should be the subject of inquiry. 


* * * 


THe Whitehall Oil Company, with which Lord 
Cowdray is closely identified, intends to undertake 
extensive exploration for oil in the Canadian West 
early next year. The. company has_ secured the 
services of a number of experts who have been loaned 
by, the Geological Survey, and surveys are now being 
made in Western Alberta. Arrangements have been 
made to have drilling machinery on the ground in 
the spring, when boreholes. will be put down, in 
selected areas. It is rumoured that the British 
Admiralty is associated with the project. 

ak * * 

PANS have been approved for an electric power 
station, which is to be erected by the Ayrshire Dock- 
yard Company at the east end of Irvine Harbour. 
The plant will not only generate current for’ power 
and lighting requirements, but will include com- 
pressors for the operation of the pneumatic tools 
used in ship repair work. 

* * * 


Ir was’ announced-in the Gazette of Tuesday last 
that the King has appointed Sir Charles Edward 
Ellis to be a member of the Royal Commission on 
Awards to Inventors in place of the late Mr. Alfred 
Clayton Cole... Additional members of the Com- 
mission will be, Lieut,-Colonel L. H. Hanbury and Mr. 
R. F. Norton, K.C. 


* * * 


ENGINEERS: and others possessing the necessary 
technical knowledge are invited by the’ London 
County Council to submit designs’ fora new type of 
electrie tramway ear for use on the London system. 
A prize of £1000 is to be awarded for the design which 
is considered by the assessors. tobe the best for the 
purpose. The assessors will be Mr. A. L. C. Fell, the 
general manager’ of the London County Council 
tramways, and an engineer to be nominated by the 
President of the Institution of Civil Engineers. 


x * * 


Tae death a few days ago of Mr. David Henry 
Nagel, Vice-president and Senior Tutor of Trinity 
College, Oxford, at the early age of fifty-seven, 
removes a prominent teacher of science, who has 
rendered conspicuously good service over a ‘long 
period. He was appointed Lecturer in Chemistry and 
Physies at Trinity in 1888, and in 1890 became Fellow 
and Scierice Tutor of his College. Seven years later 
he became’ Senior Tutor. The conduct of the labo- 
ratory, whieh was the joint possession of Trinity and 
Balliol, was one of Nagel’s responsibilities, and his 
knowledge: of physical chemistry and of apparatus 
derived from. his earlier association with the Chemistry 
Department of Manchester University proved ‘in- 


valuable. 
a 


REFERENCE was made on. this page last, week to a 
report which is to be made by Sir George Beilby on 
behalf of the Fuel Research Board with regard to 
the experimental work in progress in connection with 
the production of power alcohol. It is now stated 
that arratigements are in a forward state for the 
experimental production of power alcohol on a con- 
siderable scale in India. Rice straw is to be utilised 
as raw material, and hopes are entertained that 
within two or three years large supplies will be avail- 
able for import into Great Britain, 





Tnapirrry t6 guarantee delivery ‘to time is,’ states 
a Swansea report, causing the cancellation of numer- 
ous contracts in‘the steel and tin-plate trade. The 
situation which has thus’ been’ brought in sight is a 
somewhat serious one. ~ Foréign competition’ is 
becoming keener on the part of American‘and Belgian 
manufacturers, and ‘cargoes of American steel and 
tin-plates have already arrived. 

* * * 


AvtHoriry has been given ..by the Secretary for 
Scotland to the Port-Glasgow Town Couneil to obtain 
a loan of £50,000 for the completion. of the new gas- 


works, 
* * * 


THE price-cutting by the Ford Motor Car Company 
is being followed by other firms in ‘the same industry 
in the» United States: A reduetion has now been 
announced by the Franklin interests, and many other 
firms engaged in the motor manufacturing trade and 
subsidiary industries are expected to adopti a similar 
policy. The -effect of this on the selling prices of 
English cars ‘was the subject of comment in a note 
which appeared in last week’s issue. 

Ld * * 


Aw illustration of the importance which  manu- 
facturing interests now attach to scientific’ reséarch 
has been given by the presentation to the town: of 
Flint by Messrs. Courtaulds of a fully equipped 
laboratory. At the meeting at which the gift was 
announced a resolution” was passed urging the need 
of including a technical school as part of the Flint- 
shire Education Committee’s scheme. 

* * * 


Ir is reported that the delay in laying the keel of 
an. oil tanker in Portsmouth Dockyard, to provide 
against unemployment, is due at least in part to the 
fact that a radical change is to be made in the dis- 
tribution of the Fleet which may lead.to Portsmouth 
becoming the principal base for naval repair work. 
While, this news—-which is _ unofficial—-has_ been 
received with much satisfaction, it is realised that the 
changes contemplated cannot be carried out imme- 
diately, and that it is desirable to put the building of 
merchant tonnage in hand to obviate,. immediate 
unemployment on a large scale. There-are already, 
it is stated, 4000 men out of work, and the fear of 
early discharge hangs over a similar number. 

+. 2. * 


By the death of Sir Lindsay Wood, the late chair- 
man of the Durham Coalowners’ Association, the 
coal industry has lost a notable figure. He was a 
mining ineer of considerable attainments, and 
took a lead in the substitution of machinery for hand 
labour in the winning of coal, having contributed a 
paper on the subject to the Institution of Mining 
Engineers over forty years ago. _He was a Past- 
president of that Institution, and served as a member 
of the Royal Commission on Accidents in Mines. He 
earried, out a good deal of experimental work’ in 
connection with the problems associated with the 
presence of coal dust in mine workings. 


* * * 


SHIPBUILDING and engineering unions have made 
a fresh application for an increase in the wages. of 
shipyard hands, engineers and foundry workers. 
It will be recalled that a similar claim was recently 
the subject of inquiry before the Industrial Court. 
The reasons then assigned were the increased cost of 
living, and the fact that the wages of members of 
the unions affiliated in the Federation. compared 
unfavourably with those of less skilled workers. 
The claim was rejected by the Court, and it was then 
decided that, notice should be given to cancel the 
agreement made in 1917 by which wages questions 
were to be referred to an interim court, of arbitration 
—which took the form of the Industrial Court. The 
effect of the termination, of this agreement is that the 
workers’ unions will again deal directly with employers, 
who are represented by the Shipbuilding Employers’ 
Federation and the Engineering and National Em- 
ployers’ Federation. The present claim is for an 
advance of 6d. per hour for adult workers, 2d. per 
hour for boys and youths under eighteen years of 
age, the merging of all war bonuses in ordinary wages 
and an equalisation of piece rates throughout the 


country. 
3 Fee 


THE, harbour extension works at Buckie were 
inspected a few days ago jby the Scottish Fishery 
Board. A discussion took place on the occasion of 
this official visit into a further scheme for the widen- 
ing of the harbour entrance, at.an estimated cost of 
£12,000.. A rock breaker and dredger are to be put 





to work. 





AN interim report was issued’ on Wednesday ‘ by 
the Ministry of Transport) on’ Railway Electrifi- 
cation. “The report, of which a summary appears 
elsewhere,’ has been made .by ‘the = Electri- 
fication of Railways Advisory ‘Committee, and it 
outlines the policy which should be followed in any 
general scheme of railway ‘electrifieation. The 
standardisation, both of ‘methods and appliances, 
is recommended, and the \adoption of: the direct- 
current system advocated. '\ It is not, however, 
suggested that the single-phase system installed by 
the London, Brighton and: SouthCoast: and Midland 
railways should be changed over to direct current. 
The Committee, of which Sir Alexander Kennedy is 
chairman, has been strengthened by the addition 
of Mr. Roger ‘T. Smith, ‘electrical engineer of ' the 
Great Western Railway, ‘and Mr. Lightly: Simpson, 
chief mechanical engineer at the Ministry of Trans- 
port. The question: of equipment: will) come under 
review at future meetings. 

* * * 

THE prediction that within a period of thirty years 
the coal mines of the Durham area will be exhausted, 
which has been made by Mr. W. T. Jones in a letter 
to the Durham Chamber of Trade, has attracted much 
attention. It is claimed that this forecast is based on 
the opinions of men well qualified to express an 
opinion, and the accuracy of the statement is held to 
be confirmed by the gradual transference of mining 
operations in the Durham field from south to east. 
The most productive part’ of the field to-day is that 
portion adjacent to the coast, and it is said that when 
these seams are worked out the local coal-mining 
industry will come to an end. 

ae 


AN official denial has been given to the somewhat 
widely circulated rumour that the Ministry of Trans- 
port will be wound up in August, 1921, when the 
extended period of State control expires. [t is stated 
indeed that a great deal of work remains to be done 
-—the report on railway electrification suggests one 
field of activity—and that a Bill is to be introduced 
into the next session of Parliament to carry out the 
proposed grouping scheme. This is certain to create 
strong opposition, and to, leave ample scope for the 
activities of the Ministry for some time yet to come. 
There are also many other questions with which the 
Ministry will be called upon to deal.. There is no 
ground, therefore, for anticipating its early dis- 

T~ 


solution. 
*  # * 


Moror tractor trials have been in, progress in 
Lincolnshire during the week, under the control of 
the Royal Agricultural Society and the Society of 
Motor Manufacturers and Traders. The trials have 
been confined mainly to ploughing. tests, and awards 
will be made on a number of grounds, including not 
only the quality of the ploughing, but economy of fuel 
and total costs of operation... The awards wil! not 
be announced for some time. 

eine) @ 


At the time of writing the outlook in connection 
with the threatened coal strike has' darkened. The 
miners’ representatives have reported their failure 
to reach any agreement with the coalowners which 
would settle the present dispute. In response to a 
suggestion from ‘the Prime Minister that the confer- 
ences’ should be resumed, the miners’ representatives 
expressed the opinion that no good could accrue from 
such a meeting. It is stated that the crux of the new 
crisis is that the Miners’ Federation have refused to 
recede from: the original demand for an increase of 
2s. per shift at once, apart from any question of 
increased production. In connection with the datum 
line, the coalowners proposed it should be fixed on 
an average output of 242,000,000 tons, but this 
figure was rejected by the miners’ representatives, 
who desired to substitute for it the coal output for 
the year ended June 30th last, which was 230,213,552 
tons. The owners’ figure is based on the output for 
an earlier period. ‘The. Miners’ Federation met 
again yesterday to decide on the action to be taken 
in view of the breakdown of negotiations. 


* * * 


Trrats of the Regan automatic control device 
were carried out on the Great Eastern Railway at 
Fairlop yesterday. This system, with which numer- 
ous tests have, it is stated, been carried out in the 
United States; is electrical in character, and includes 
both track apparatus and locomotive and tender 
equipment.» The essential elements are a speed 
cireuit. controller, an electro-pneumatic valve, 4 
shoe mechanism relay, storage battery, release key 
and conduits,iand wiring, and a specially designed 
ramp and connections. 
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Locomotive Footplate Experiences. 
No. V.* es 
By E. C. POULTNEY, M.B.E. 
GREAT NORTHERN ete Ser da CROSS TO 
“ORK. 

THE Great Northern Railway Company operates all 
its fast main line trains with locomotives of the 
** Atlantic ” type, and before describing a run between 
King’s Cross and York, which I have been privileged 
to make on these engines, I think it may be well to 
make a few remarks about them, as the engines are 
in some respeets remarkable. When first introduced, 
now some years ago, these locomotives attracted con- 
siderable attention, mainly on account of their boiler 
capacity, compared with the very moderate cylinder 
volume employed. A total heating surface of 2500 
square feet and a grate area of 31 square feet, with 
cylinders only 18}in. by 24in., and with driving 
wheels 6ft. 8in. diameter, and a steam pressure of 
170 Ib., gave a rated tractive effort per square foot of 
heating surface of 6.2, a figure, I believe, lower than in 
any other design. The grate area of 31 square feet.is 
obtained by using a wide fire-box, in itself a novelty 
in British practice. Superheating was early taken up 
by the Great Northern, and all the later 4-4-2 type 
engines built, and many of the original engines, are 
now fitted with flue tube superheaters. This develop- 
ment has caused some modification in the disposition 
of the heating surfaces, the evaporative surface being 
now 2027 square feet, which, together with 570 square 
feet in the superheater, gives a total of 2597 square 
feet, or an equivalent of 2882 square feet. The 
cylinders have been enlarged to 20in. by 24in., and 
the tenders carry 3500 gals. of water and about 
6 tons of coal, but vary a little in this respect, as one of 
the engines on which I travelled had a 3670-gallon 
tender. The superheater engines have piston valves 
and all are fitted with link motion. Reversing is 
effected by a lever and notched sector on the right- 
hand side of the cab. An index bar is placed parallel 
with the sector and is marked in fourteen divisions, 
seven from the centre forward and seven from the 
centre back, mid gear being marked either by simply 

’ a line or the letter M. Running with the lever having 
the centre of its trigger in line with the figure 3 would 
be called running in the third notch. The gear, 
besides being held by the trigger and sector, is further 
secured by a clamping arrangement on the reversing 
shaft, which is actuated by the vacuum in the engine 
brake cylinder through the medium of a small cylinder 
and diaphragm. This device is controlled by a small 
handle on the footplate, so arranged that the driver 
may either connect the cylinder with the vacuum 
system in order to hold the gear or destroy the vacuum 
in the cylinder only in order to free the lever when 
changing gear. A mechanical lubricator supplies 
oil to the valves and pistons. The engines and 
tenders are fitted with the automatic vacuum brake, 
the ejector of which is placed conveniently on the 
right-hand side of the engine. Steam sanding gear 
is provided and it also is on the driver’s side. The 
regulator handle is of the ordinary type working in a 
quadrant. It has an extended handle, making it con- 
venient to operate. The valve in the dome is of the 
familiar sliding type having a jockey valve which 
opens before the main valve. The drivers call them 
“the first valve.” Two injectors are provided, one, 
on the driver’s side, which is of the ordinary combina- 
tion re-starting pattern, and the other on the fireman’s 
side, which is an exhaust steam injector and is the 
one most used. The fire door, placed at a convenient 
height above the engine ‘“ deck,” is hinged horizon- 
tally like a butterfly valve. It is held open when firing 
by a hinged rack hanging vertically. To prevent too 
much air entering the box a half-moon piece is fitted 
in the top half of the fire-hole.: Two water gauges are 
provided, and the steam and vacuum brake gauges 
are well arranged. Superheater dampers are not 
fitted, but a large automatic air valve is placed just 
behind the chimney and is in communication with the 
header; it opens when the regulator is closed, thus 
allowing air to be drawn through the elements, keep- 
ing them cool, and at the same time warming the 
cylinders, through which it must pass on its way to the 
chimney. This valve acts also as an anti-vacuum 
valve when the engine is ‘‘ coasting’’ or running 
with steam shut off. 


LONDON TO YORK. 


The road between King’s Cross and York, though 
not having the heavy gradients met with on other 
lines, cannot be called easy. There is a steep pull up 
to Holloway immediately at starting, and there are 
summits at Potters Bar, 124 miles, Welwyn Tunnel, 
23 miles, and at Stoke Box, 100 miles from London, 
with gradients of lesser importance at Abbots 
Ripton and Askham Tunnel, 64 and 134 miles from 
London respectively. Up to Potters Bar there are 
about 8 miles of 1 in 200, and the most severe gradient 
on the down journey is, with the exception of the 
24 miles of 1 in 105 and 1 in 110 to Holloway, the 
Stoke Bank, consisting of some 5 miles of 1 in 200, 
and a 3 miles climb at 1 in 178. After passing Stoke 
Box the engines have a fine run for the remainder of 
the distance to York, 188 miles from King’s Cross. 


* No. IV. appeared September 10th, 1920, 


' Cfoss at 10 a.m, and due’ at 





The train by which I travelled was the Anglo- 
Scottish lunch@on car express booked to leave King’s 
ork Af 2.6) )-tne) with 
one intermediate stop at Grantham at 12.15 p.m., 
where, on this train, engines are changed. . The 
departure time from Grantham for York is 12.20 p.m, 
The booked average speed is for the 105} miles 
between London and Grantham, 46.7 miles per hour, 
and between Grantham and York, 82} miles, 47 miles 
per hour. From King’s Cross to Grantham I had engine 
No. 285, a wide fire-box “Atlantic,” with superheater. 
The load behind the tender consisted of eleven 
eight-wheeled corridor vestibuled coaches and one six- 
wheeled van next the engine, weighing in all 344} tons, 
excluding passengers and baggage.. The train was 
well filled, but I do not think crowded. The driver 
is not given the train weight; he is simply told the 
number of axles—in this case forty-seven. The tota} 
weight of train, tender, and engine was 458} tons, 

The ‘‘ right-away ”’ signal was given a few seconds 
after 10 a.m., and the regulator was opened at 10.1. 
The safety valves were blowing freely at a gauge 
pressure of 175 lb. per square inch. Beiore the train 
was clear of the platform the driver had the regulator 
almost full open, the engine being in full forward 
gear, in which position it remained until we had got 
through Holloway, 14 miles. Having a big fire at 
the start, the fireman simply used the pricker to stir 
the fuel, beginning to do so as soon as we had started. 
Going up the bank the boiler held to its work splen- 
didly, and the pressure still showed 170 lb. when 
Finsbury Park, 2} miles, was passed at 10.8}, 7} 
minutes for the first 2} miles, 20.6 miles per hour. 
Passing Finsbury Park the engine was in the third 
notch, the regulator being three-quarters open. I 
was impressed by the way the boiler maintained the 
steam pressure and by the way the engine held the 
rail. We slipped only very slightly in the tunnel. 
Wood Green was passed at 10.12 and Potters Bar at 
10.233, the 7? miles of 1 in 200 having been made at 
an average of 404 miles per hour. From the seventh 
to eighth mile posts took 84 seconds, and from the 
tenth to the eleventh took 88 seconds, 42.8 and 40.9 
miles per hour. The exhaust steam injector was 
opened some three minutes after starting and worked 
full on up to Holloway, after which it was eased and 
remained on all the time the regulator was open. 
After leaving Potters Bar speed rose rapidly, and 
between that point and Hatfield, passed at 10.29}, 
averaged 50 miles per hour. The seventeenth mile 
took 59 seconds, and the twentieth 58 seconds, the 
twenty-first 62 seconds, and between the twenty- 
fourth and twenty-sixth 138 seconds, equivalent to 
speeds of 61, 62, 58, and 52 miles per hour. Passing 
Hatfield the regulator was closed slightly, being then 
about one-third open, and the lever was pulled up to 
notch 23, where it was left till we reached Peter- 
borough. The steam presstire remained quite steady 
round the 170 mark, and the fireman fired at regular 
intervals of about four to five minutes, putting on 
usually eight to ten shovelfuls of coal at a time. 
Very little coal was on the shovel, but being a wide 
and shallow box care had to be exercised to avoid thin 
spots in the fire. Stevenage,'28} miles from London, 
was passed at’ 55 miles per hour, and Sandy at 674 
miles per hour, whilst between the thirty-sixth and 
thirty-seventh mile posts, partly down at 1 in 400 and 
partly level, 69 miles per hour was reached. We were 
now well up to time, slightly in advance, in fact, and 
at Offord the regulator was closed a little. Going up 
the 1 in 200 to Abbots Ripton, however, it was again 
opened up to one-third, and Abbots Ripton, 634 
miles, was passed at 11.15}, the time from Tempsford, 
passed at 11.58}, being 174 minutes for the 16} miles, 
573 miles per hour. The 13 miles from Abbots 
Ripton down to Peterborough took 14} minutes, 
representing an average speed of 53} miles per hour, 
Peterborough itself being passed at 11.30} at 10 miles 
per hour. Just before shutting off for the Peter- 
borough slack the’exhaust steam injector was stopped 
and the ordinary one was started, but on opening the 
regulator again the exhaust injector was started, the 
other one being stopped. I noticed that whenever 
the exhaust steam injector was started the driver 
always partially closed the regulator, and he told me 
the injector started with greater certainty by working 
in that manner. With the regulator two-thirds open 
and the lever in the foursh notch speed rose rapidly, 
and Essendine, 12 miles from Peterborough, was 
passed at 11.472, 174 minutes for the 12 miles, giving 
an average speed of 41.2 miles per hour. Now came 
the climb to Stoke Box, 100 miles from London. 
Just after leaving Essendine the gear had been pulled 
back to the third notch, the regulator still being two- 
thirds open and the steam pressure 170 Ib. A steady 
35 to 40 miles per hour was held up the 114 miles of 
1 in 240, 1 in 200, and for the last 3 miles 1 in 178. 
The one-hundredth mile post was passed at 12.7} p.m.; 
thus the 114 miles from Essendine to the summit had 
taken 19? minutes, giving an average speed of 35 miles 
per hour. The remaining 5} miles to Grantham were 
easily run off in 7 minutes, that is, at 45 miles per 
hour. Grantham was reached at 12.144, just half a 
minute ahead of time. Twice during the run we had 
taken water from the track troughs, but each time had 
only drawn about half the available supply. — 

During the whole run the engine was in every way 
up to its work, steam was kept without difficulty, 
and the injectors could be operated freely without 


fear of loss of steam pressure. The lowest pressure 
A recorded was at Stoke Box, when the gauge showed 
F165 lb., but at that point, with an easy 5} miles to 
go, maximum steam pressure is not required. Tho 
performance of the engine made it quite evident that 
much, heavier loads could, be handled in the time 
allowed. 

At Grantham No, 285 came off and another engine 
of the same type and general design, but not super. 
heated, came on. After some delay a start was made 
at 12.254, 54 minutes late. Leaving the station the 
steam was blowing off at 170, but as the engine was 
working hard it dropped back to @ little under 155 Ih. 
The regulator was opened first of all to one-third, but 
later fully, and the reverse lever was gradually pulled 
back to noteh 2} fromthe centre. The fireman 
having started the exhaust injector was in the meun- 
time very busy with the fire, as he had some little 
trouble to get the pressure gauge finger to move wp, 
Before passing Newark Junction at 12.47, 214 minutes 
for the 14} miles, the boiler had begun to respond to 
the demand made. on it, and the pressure rose to 
165 lb. and was afterwards kept at that figure. Tho 
fireman had to work much harder than betweon 
London and Grantham; he fired at about three to 
four-minute intervals between Newark and Askhii 
Tunnel, and later not quite so frequently. Some ten 
to twelve shovelfuls of coal constituted a round of 
firing. The engine had a 3670-gallon tender, and we 
took water once, Between Newark and Retford the 
average speed was 50} miles per hour, between Ret- 
ford and Doncaster 53.6 miles per hour, and between 
Doncaster and Selby, passed with the usual caution, 
51.2 miles per hour. The 134 miles from Selby to 
York took 19} minutes, representing an average speed 
of 41 miles per hour. , Soon after passing the 185th 
mile post the regulator was shut, the blower put on, 
and the damper closed, and the engine then ran for- 
ward easily, gradually losing speed as we pas3ed over 
the maze of points and crossings on entering York, 
where we finally stopped at 2.9 p.m., having made u) 
24 of the 54 minutes we had been late in leaving 
Grantham. The engine had done its work well, 
but the difference between the superheated anil 
saturated steam locomotives was most marked. 
Not only was the rate of firing heavier with the non- 
superheater engine, but the water rate was consider- 
ably greater, as four or five times during the trip both 
injectors had to be put on together. The time from 
London to Grantham, 105} miles, was 1334 minutes, 
against 135 booked, giving an average of 47.4 miles 
per hour, and the'time between Grantham and York 
was 103} minutes for the 82} miles, against 106 
booked, the average speed per mile being 47.8. 

My thanks are due to Mr. H. N. Gresley, locomotive 
engineer of the Great Northern Railway, for kindly 
providing facilities for me to make this mteresting 


trip. 








Or the’ several power plants which have been 
installed along-the course of the river Glommen, on 
its way through Norway to the Skager Rak, that of 
most topical interest is at Vamma. It ia one of three 
managed by the A-S Hafslund, the other two being 
at Kykkelsrud and Hafslund, and forms a striking 
contrast. to the high-pressure system in ‘Tasmania 
which we have recently described. The Vamma 
plant, when completed, will develop some 200,000 
horse-power on a head of from 80tt. to 85ft., while the 
Tasmanian station is to give 70,000) horse-power 
from a head of 1100ft. 

At Vamma a’conecrete dam 280 m. long and 38 m. 
high was constructed several years ago, whereby a 
series of minor falls or rapids has been dammed up 
to the tailrace level of the hydro-electric plant pre- 
viously constructed at Kykkelsrud, some 6} kiloms. 
further up stream. The available gross head is 27 m., 
with a regulated flow of 220 cubic metres per second. 
At highest flood level the quantity of water is in- 
creased to from 3500 to 4000 cubic metres per second, 
and under such circumstances the head and tailrace 
levels rise considerably,. resulting in a reduction of 
the gross head to .24.9.m, 

The constructional work-on the development was 
commenced in«1912, and by urging it on with all 
possible: speed it. was tiade possible to put part of 
the plant) into operation in April, 1915, with two 
turbines developing 12,000 horse-power at 26 m. 
net fall when running at 214 revolutions per minute. 
In the spring of 1919 the entire first set, consisting of 
six units, varying in size from 12,000 to 14,000 horse- 
power, was in operation. Four of the turbines were 
built by A-S Kverner Bruk, and two by Messrs. 
J. and A. Jensen and, Dahl, Christiania. The alter- 
nators, which develop 12,000 k.V.A. at 5000 volts, 
as well as all other electrical machinery, were supplied 
by a German firm. Work has now been commenced 
on the next stage in the enlargement of the power 
station. In the autumn of 1919, Messrs. Jensen and 
Dahl, who are acting as designers to the Hydro- 
Electric Department of Sir W. G. Armstrong, Whit- 
worth aud Company, received the order for turbine 
No. 7, which is to develop normally 15,000 horse- 
power, or a maximum of 16,000 horse-power at 26 m. 





net head, when running at 214 revolutions per 
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minute. The contract also ineludes the oil pressure 
yovernor and an automatic throttle valve in front 
of the pipe line intake in the dam. 





FIG. 1—GENERAL VIEW OF 


From Fig. 1, which is a general view of the power 
house and dam, it will be seen that the station is 
divided into two main parts ; one, parallel with the 
dam, contains the turbines, generators aud switch- 
board, while the other and higher building, arranged 
at night angles to the first, is the transformer building 
that also houses all the switching apparatus. Steel- 
plate inlets were embedded in the structure of the 
dam, at intervals of 10 m., during the course of 
erection, and form the upper part of the penstocks. 
They extend well out from the dam wall, and, as will 
be seen, there are several ready for connection to the 
pipes as the work of extension proceeds. There is also 
a smaller penstock, which supplies water to two 
500 horse-power auxiliary turbines, which provide 
power for cranes, pumps and other secondary 
machinery. The line drawing above is a sectional 
view of the power-house and dam, showing a 13,000 


horse-power turbine, with its throttle valve and pipe | 


line installed by Messrs. Jensen and Dahl in 1916. 





The turbine is of the double runner, horizontal | 


Francis frontal type, with outside operating mecha- 


nism for the guide blades. The turbine is directly | 


connected by a flange coupling to a 12,000 k.V.A. 


Siemens A.C, generator, so that the generator bearing | bearings is placed. 
next to the turbine has to carry part of the weight | and have self- aligning spherical seatings. 
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of the turbine shaft. From a gallery running along the stuffing-boxes around the main shaft are of tlie 
wall above the turbines inspection funnels with | hydraulic labyrinth type, thus reducing the necessity 
ladders lead down to the rear drum ehamber, through | for inspection to a minimum and avoiding wear and 
| tear to the shaft itself. 
| The runners are constructed with cast stee! hubs 
| and discharge flanges, into which plate steel buckets 
,are cast. At the points of inlet and discharge the 
| thickness of the buckets is reduced. The guide vanes 
| or gates are made of cast steel, and provided with two 
| pivots, cast on. They are journalled in bronze 
| bushings contained in the guide apparatus cover 
| and guide ring, and are all lubricated by grease 
cups. One pivot in each vane is extended to the 
outer side through a stuffing-box containing a com- 
bined leather and rubber ring packing, and is con- 
nected by means of cast steel arms and bronze- 
bushed steel links to a cast steel shifting ring that fits 
over @ projection cast on the guide wheel cover. The 
two shifting rings for the two runners are connected 
with and operated by the governor shaft by means oi 
two reach rods. The reach rods from the rear guide 
wheel pass through the water space between the 
inspection chamber and the outside shell in steel 
pipes. 

The draft chest is made of cast iron, in four parts 
bolted together, and is fitted with a manhole, while 
directly above there is a similar manhole in the steel 
casing for briuging in the crane hook or other hoisting 
tackle. The base ring underneath the dratt chest is 
made of cast steel, in halves, bolted together and 
providec with a flange to which the steel casing is 

which all the moving parts of the rear guide apparatus | riveted. The connection between the draft chest, 
and the thrust bearing are accessible to the attendant. | the curved easing cover in front, and the inspection 
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EFFIGHENCY CURVE FOR 13.000 B.H.P. WATER TURBINE 
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° FIG. 2—EFFICIENCY CURVES OF TURBINE 


In this drum chamber one of tho main ring-lubricated | chamber in the rear is made of cast steel specd rings 
Both bearings are water-cooled, | provided with a set of solid stays cast integral with 
The | the rings, and curved to give the water a correct 
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flow on its passage to the vanes. As additional safety 
against breakage of the cast stays the front speed ring 
has nickel-steel stay bolts screwed in behind each 
east stay. 

The mspection chamber is of a conical shape, 
as will be seen from Fig. 3 below, with the apex of 
the cone pointing’ against the direction of the flow of 
the water. The chamber, together with the beuring 
pedestal rests on an oval-shaped cast iron column 
directly embedded in the concrete foundation. The 
axial thrust on the chamber due to the water pressure 
is taken up by four stee! anchor plates, or fins, evenly 
spaced and riveted to the plate shell. From here the 
stress is transmitted to the solid concrete block 
through a set of heavy foundation bolts. The outer 
evlindrical casing is made of riveted steel plates 
stiffeued by means of heavy anyle iron rings. A 
smooth and fair passage for the water on its way to 
the guide vanes is ensured ky the careful shaping 
of the casing, by mounting guide plates on the in- 
spection funnels, and arranging cover plates on the 
uneven parts of the draft chest. Every portion is easy 
of access for inspection and repairs. 

To facilitate quick dismantling, the main turbine 
shaft is made in two parts. and the joint is placed 
at the boss of the front runner, where both the two 
shaft ends and the runner boss are bolted to a forged 
flange on the shaft. The rear runner is: equipped 
with a separate boss, rigidly keyed to the shaft and 
bolted to the runner boss proper. 

The oil pressure governor is placed alongside the 
turbine, with its servomotor midway between the 
centres of the reach rods, and the governor shaft is 
extended out in both directions. A system of piping 
connects the governor with an oil pressure tank 
placed near by, which is supplied by means of its 


FIG. 3—TURBINE 


own rotary gear pump, driven from the turbine, by 
the pump belonging to any of the other turbines, or 
by an electrically driven reserve pump. A friction 
clutch furnishes the means for starting or stopping 
the pump. 


control, which enables the switchboard attendant 
to synchronise the units and adjust their load without 
leaving his station. 

The penstock nas an inside diameter of 4.2 m., and 
is furnished, at the middle ofits length, with an 
expansion joint. 


valve. 
oil pressure servomotor placed on the crest of the 
dam aud contolled either directly on the dam or elec- 


trically from the power station by means of a small | 


motor operating the distributing valve of the servo- 
motor. 
supplied by @ piping system which communicates 
with the oil pressure mains in the power station. 
There is also a motor-driven reserve oil pressure 
system mounted on the dam and equipped with a 


very large pressure tank, which is automatically | 


connected with the pressure main on the dam as 
soon as the pressure sinks below a certain minimum. 
In emergency this reserve pressure system is able to 
closs eight valves simultaneously, and even in such 
«a case the pressure is still kept in excess of a certain 
safe minimum. 4 

Each unit is provided with gauges r.gistering the 
water pressure in the casing, and the pressure in the 
oil tank, while a vacuum gauge shows the amount of 


the suction. There is a tachometer, and finally a 


large double-sided dial mounted on top of the casing | 


cover and_ plainly visible from the switchboard 
gallery, showing the gate opening of the turbine at all 
loads. 


The governor is of Jensen and Dahl’s | 
standard type, and is equipped with a switchboard | 


The upper end is embedded in the | 
dam, and is bell-mouthed out to a diamater of 4.5 m. | 
at the extreme end, where it is closed by a throttle | 
The valve is automatically operated by an | 


The oil pressure for operating the valve is | 


The turbine, as well as all auxiliary machinery, 
has been operating very satisfactorily ever since being 
first put under load. An official test was made some 
time ago specifically to determine the fulfilment of 
the builders’ guarantee of efficiency at various loads, 
and incidentally to observe the general suitability 
of the turbine unit for its duties. 

The curve sheet, Fig. 2, shows the guaranteed 
efficiency, and also that obtained during the test. 
It will be noted that the actual results are considerably 
better than the builders’ guarantee, and that the 
efficiency curve even down to half load lies com- 
paratively high. Fig. 3 shows the turbine during 
erection in the shop with the steel casing not mounted. 
The figure clearly shows the yuide apparatus with 
inspection shaft and support. ‘The turbine shaft, with 
one of the runners fixed, is seen at the side. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
corres: 8.) 


THE “ UNIFLOW” ENGINE. 

Sim,——-Mr. Thos. Hill’s letter in your last issue tends rather 
to add to the mystery surrounding the uniflow engine than 
otherwise. He states with regard to the uniflow engines at 
Messrs. Vivian and Sons’ Hafod Copper Works, Swansea, that 
“after ten years’ running the crank and crosshead pin bearings 
do not require adjustment. They are now as the erector left 
them.” It happens that, by the courtesy of the company, a 
friend of mine was allowed to inspect these engines in 1916. 
and an extract from a statement he made at the time reads as 


follows :—‘‘ Only one engine was running, as there had been a 


IN ERECTING SHOP 

breakdown that morning on the other. Several men were busy 
dismantling the engine to repair some bearings which had fired 
| badly just after starting. I saw the bearings opened up and 
noticed that the white metal had ‘run’ in both the engine 
| main bearings and also in the crank pin bearing—connecting- 
rod bigend. The aecident was due to the engine-driver neglect - 
ing to flush the bearings with oil before starting up. There is a 
hand pump for the purpose in the basement, alongside the 
| condenser, and apparently the driver forgot about it. In con- 
sequence of this breakdown, part of the works was stopped and 
| cannot be started again until the damaged bearings are re- 
| whitemetalled and refitted, which will take a day or two. This 
is not the first time this has happened. A similar breakdown 
occurred once before.”’ If Mr. Hill is so ill-informed concerning 
the happenings with these engines, it suggests that he is hardly 
qualified to speak with authority about them. Moreover, the 
advocates of uniflow engines may say what they like, but 
| ordinary open engines do not have special hand pumps pro- 
vided for flushing the bearings before starting, and do not 
spue out their white metal if started up without this preliminary. 
Mr. Hill appears to have been very fortunate with his piston 
rings. Ten years is a long time for Ramsbottom rings to last 
with superheated steam, but is he quite sure that there are any 
rings ? The engineer in charge of another large engine fitted 
| with Ramsbottom rings, by the same maker and in the same 
| district, working with superheated steam, applied to me for 
| advice. He said he was having to replace his piston rings every 
| month, and if he let them go for six weeks, as like as not they 
had entirely disappeared. I should not like to say that I had 
not known piston rings disappear from ‘‘ Belliss ’’ engines using 
highly superheated steam when the rings were of cast iron and 
| neglected for a long enough period of time. The uniflow design 
of engine does not encourage inspection of piston rings, as it 

must be quite a proposition to get at them. 
Mr. Hill quotes results of a test taken on one of his uniflow 
engines nine years ago, but does not state by whom the results 
| were verified. ‘The result he gives is per indicated horse-power, 
but the correct basis of comparison is per brake or effective 
horse-power, An engine may give @ very fine performance 
per indicated horse-power, and yet use up so much power in 
working itself that the result per brake horse-power is a poor one. 
| One of the points I have been making against the uniflow engine 
| is its low mechanical efficiency. . Why does Mr. Hill confine 
himself to the result per indicated horse-power, seeing that the 
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engine being connected to an electric generator, the result ‘per 
effective horse-power or per kilowatt was presumably deter. 
mined at the same time ? Can he say if the information | have 
E.H.P. 
was about 78 per cent, 
i.P. 
is correct ? A slow-speed dynamo is hardly so efficient as a hiv). 
speed one--which, by the way, is another drawback attending 
the use of the uniflow engine—but | think the makers will nu 
say | am far out if | assume the efficiency of their machines at t}o 


KO HLP. 
): If so, the mechanical 


that the combined efficiency ( 


B.H.P. 
efficiency of the uniflow engine works out to 84.8 per cent, 
BAL?P, 


1.H.P. 
both compound and triple, have been independently tested, bot |, 
on the brake and electric generator, for there to be any doult 
as to what the average efficiency is, both combined and engin 
only. For a set of the size in question, the combined etliciency 
in 86 ‘ E.H.P. 
18 r cent. ore 

- ( 1.H.P. 
93 per cent. engine only, as compared with 84.8 per cent. Ii, 
then, my information is correct, the high-speed set has an advan - 
tage of about 10 per cent. in mechanical efficiency, and would 
give as good a result per effective horse-power, even if the resul 
per indicated horse-power were 10 per cent. worse, which show. 
the futility of making comparisons on an indicated horse-powe: 


Hafod Works at 92 per cent, ( 


) Too many high-speed torced lubrication engines 


) as compared with 78 per cent.; and 


basis. 

Again, will Mr. Hill say whether I am correct in stating that 
the steam temperature was taken by thermometers inserted ii 
the steam chest of the uniflow engine, instead of the usual pos: 
tion in the steam pipe on the boiler side of the engine stop valve, 
thereby giving an undue advantage? If makers of ordinary 
engines were allowed to run their tests with the thermomete: 
inserted in the steam chest, they could considerably improv: 
their guarantees. ‘The engine exhausting to # jet condenser, 
the steam consumption would have to be measured into the 
boiler and allowances made for boiler losses. 

All this points to the advisability of having reliable and 
independently verified tests of uniflow engines such as you have 
asked for, the results being published. This was done when 
compound and triple-expansion engines were first brought out, 
and if advocates of the uniflow system want us to go back o1 
compound and triple expansion, and revert to simple expansion, 
they should follow the same procedure. Apparently such tests 
are not now available, as, although called for by you, mysell, 
your correspondent ** X ” and others, they are not forthcoming. 
Indeed, Mr. Perry in his recent letter implies as much, as hie 
states that “‘the absence of published tests of uniflow engines 
is principally due to war conditions.” 

An interesting point in connection with the test results quoted 
by Mr. Hill is that although the guarantees were given with 
600 deg. Fah., the tests were run with 550 deg. Fah., and when 
my friend made his inspection the temperature being used was 
limited to 520 deg. Fah. ‘These facts are significant in conne: 
tion with the statement made in my first letter as to guarantees 
being given with a higher steam temperature than the uniflow 
engine can be satisfactorily operated with. Altogether, I do not 
think that the results being obtained with these engines ar 
anything remarkable or such as to suggest the advisability of 
going abroad for them. 

Concerning the mechanical efficiency of the uniflow engine, 
is there not some reason connected with the high compression 
why it should be low? Many years ago Messrs. Belliss and 
Morcom made some engines fitted with the variable excentric 
type of governor, which gave cards characterised by high com 
pression very similar in appearance to the uniflow cards. These 
engines gave # higher steam consumption at all loads than the 
engines previously made fitted with the throttle valve type ot 
governor. It was also noted that the mechanical efficiency 
was much lower, especially at the lighter loads. ‘lests specially 
made of duplicate engines fitted with the two types of governor 
showed a combined efficiency 24 per cent. worse at full load with 
the high compression engine, and 14 per cent. worse at quarter 
load. The conclusion come to was that the inferiority was due 
to the high compression i ing the loads on the bearings, 
and to the further fact that in consequence of the high com- 
pression the leakage by the pistons and piston valves was in- 
creased. In this connection, it is well to bear in mind that with 
a triple or compound engine, if steam leaks by at the high-pres- 
sure end it does get another chance of doing good service in the 
intermediate -p and low-pressure cylinders, whereas any 
leakage which occurs with a uniflow engine goes straight to the 
condenser. The leakage, too, in the case of the uniflow will 
be increased by the fact that there is the full pressure difference 
between the initial steam and the vacuum in the exhaust pipe 
on the two sides of the piston, instead of the comparatively 
moderate p Liff of the compound or triple engine. 
The idea of, say, 2001b. pressure on one side of a piston and 
28in. vacuum on the other is rather appalling. 

Mr. Perry states that the economy of the uniflow engine is 
not due to expanding in oné@ big cylinder, but to the uniflow 
principle. 1 am not so sure of this. The most conspicuous 
failures of the uniflow engines, where they have had to be re- 
placed by ordinary triple engines, have been in connection with 
two or three-cylinder uniflows, which suggests that when you get 
away from the one big cylinder and substitute two or three, the 
uniflow principle does not count for much. But by all means 
let us have the tests and clear up the mystery. 

AvBert Cuas. Pain, M.1. Mech. E. 

Birmingham, September 27th. 











LOWERING HEAVY WEIGHTS BY THE FLOW OF SAND. 


Srr,—I should be much obliged if any of your readers could 
assist me to obtain the following information. Among the 
ancients it is said to have been a practice to lower heavy objects 
by mounting them on a bed of sand and then allowing the sand 
to flow gradually away. Some investigators maintain that 
massive stone sarcophagi were lowered down vertical shafts 
in the Pyramids in this manner. The shaft was first completely 
filled with sand, the sarcophagus moved into position, and then 
an aperture opened at the bottom of the shaft, through which 
the sand could escape and 80 allow the object to descend. 

What I desire to know is whether the same method finds any 
application in modern engineering. It might conceivably be 
used in lowering the centering of # masonry arch, and I under- 
stand that it was so used in the construction of Kew Bridge. 
Possibly your readers could refer me to appropriate sources of 
information. 


Colchester, September 25th. H. Appison. 
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Railway Matters. 





We regret to have to state that Mr. F. C. Tipler, the 
chief chemist at the Crewe works of the London and North- 
Western Company, died on the 20th ultimo. 


(Hf retirement, on the 30th -ultimo, is announced§ of 
Mr. Jas. R. Robertson, who was the chief engineer of the 
London, Tilbury and Southend Railway untilgit was 
absorbed by the Midland Company, since when he has been 
the resident engineer, 

» .\ COMMITTEE of three experts-——Australian,; British and 

\merican—is to be appointed by the Federal Government 
i» consider a definite scheme for securing uniformity 
i the railway gauges of Australia. Cable advices say that 
the Secretary of State for the Colonies has requested Sir 
Liric Geddes to nominate the British expert. 


SSVERAL unions are undertaking or contemplate under- 
jaking & general revaluation, and a deputation recently 
waited upon the Ministry of “Health and the Ministry of 
‘Transport as to a basis to be adopted in,the valuation of 
railways. Dr, Addison has now @ circular to the 
assessment comunittees in England and Wales, pointing out 
that the railway companies, being under Government 
control, do not know their receipts, as they do not share 
in the divisions of traffic from other lines. Railways are, 
moreover, being worked at a loss. Under all the cireum- 
stances it appears to Dr, Addison to be clear that. any 
yeneral revaluation of railways, even if it were practicable 
\o supply the information necessary for.such valuation, 
could not result in any increase in their present rateable 
value as a whole. 


‘Tue conclusions arrived at by a committee of the 
American Railway Association appointed,to inquire into 
the merits of and the present necessity for a substitute 
sleeper in place of the wooden one are :—(1) No substitute 
tie has, as yet, been developed which can be recommended 
for general use on high-speed insulated—track-circuited 
track ; (2) the development of substitute ties—sleepers 
should be taken up by tho railroads with a view of con- 
serving the available timber supply—of producing a track 
structure of longer life—which may be maintained with 
less labour; (3) any statements made to urge the intro- 
duction of a substitute tie on the claim that safe track 
cannot be maintained with wooden sleepers, such as will 
be available for some time to come, are without foundation 
and are contrary to facts. 

ACCORDING to the Board of Trade returns, the exports 
of railway material during the eight months ending August 
3ist were as follows, the corresponding figures for 1919 
being shown in ‘brackets :—Locomotives, £3,614,239 
(£675,403); rails, £1,586,883 (£1,246,608); carriages, 
£1,075,731 (£324,168) ;, wagons, £3,868,603 (£907,465) ; 
wheels and axles, £1,291,244 (£438,246); tires and axles, 
£878,093 (£638,876) ; chairs and metal sleepers, £616,784 
(£177,812); miscellaneous permanent way, £1,552,120 
(£533,106) ; total pernianent way, £5,998,448 (£1,986,414). 
Che weight of rails exported was 82,477 tons (77,694 tons), 
and of chairs and metal sleepers 28,548 tons (10,870 tons). 
During the month of August, locomotives to the value of 
£527,439 were sent to India, and rails to the value of 
£53,725 to Portuguese East Africa. 

ACCORDING to some statistics recently published, the 
earnings and expenses of the Canadian railways from 1907 
to 1919 show that with gross earnings of 146 million 
dollars in 1907 the net earnings amounted to very nearly 
43 million dollars, whereas in 1919, when the gross earnings 
had grown to nearly 383 million dollars, the net earnings 
were only 41 million dollars, nearly 2 million dollars less 
than in 1907. ‘The operating ratio, which in 1916 was 
68.9 per cent., is now very close to 95 per eent. The 
increase in freight rates on European railways since the 
outbreak of war shows an average of considerably over 
100 per cent., and this in spite of the fact that the freight 
rates, prior to the war, were generally very much higher 
in Europe than in Canada or the United States. In com- 
parison with other Dominion railways, Canadian freight 
rates are substantially lower, the Canadian rate, 1914-15, 
being .751 cents per ton-mile, compared with 1.96 cents 
in New South Wales and 2.12 cents in South Australia. 


In this column on September 10th we mentioned that 
the operating statistics show now the number of loco- 
motives, carriages and wagons out of traffic undergoing 
or awaiting repairs. Another new table in these returns 
shows the steam locomotives in traffie on the sixteen 
principal British railways. As the latest figures are always 
announced as “subject to revision,” we give those for 
the four weeks ended May 23rd. The percentage of the 
average number available for work to the average number 
in stock was’ 78.57 for the whole-6F the sixteen com- 
panies, and their individual record was :—North Stafford- 
shire 88.60, Caledonian 85, South-Eastern and Chatham 
82.19, North British 78.65, London, Brighton and South 
Coast 78.31, Great Eastern 75.84, North-Eastern 75.73, 
Midland 75.69, Great Northern 74.94, Great Western 
70.97, Glasgow and South-Western 70.19, Great Central 
70.03, Taff Vale 68.92, London and North-Western 68.89, 
Lancashire and Yorkshire 68.81, London and South- 
Western 66.09. 

THE gross receipts for the year 1919 of the Federated 
Malay States Railways were £1,718,602, and the net 
receipts £386,218. During the last three years they have 
contributed £204,755 to the Imperial Government for 
war purposes. There has been an abnormal increase in 
passenger traffic; it has grown 17.3 per cent. as com- 
pared with 9 per cent. for the goods traffic. In view of the 
difficulty and delay in obtaining steel trucks from England, 
350 of different types were constructed of timber locally. 
The experiment is said to have proved most economical, 
as, apart from the fact that the trucks were earning 
revenue much sooner the cost of building, when com- 
pared with the imported article, represented a saving of 
£66,700. Progress has been made with the extension of 
the East Coast Railway, which is to join the Siamese 
system on the eastern side of the Peninsula, and with the 
new jetty and wharf at Prai. Messrs. Topham, Jones and 
Railton, Limited, the contractors for the latter, have the 
contract for the construction of the causeway across the 
Straits of Johore to connect Singapore with the mainland. 











Notes and Memoranda. 





Tue application of. celluloid to table.cutlery manufac- 
ture in Sheffield has developed tenfold during the last 
fifteen years, states the Chemical Trade Journal, which 
emphasises the seriousness. of the position that must arise 
in the present world-shortage of camphor, celluloid’s basis 
essential. In the common cutlery trade, celluloid, owing to 
its flexibility and ductility, has largely replaced ivory, horn, 
bone, and by-product substitutes for the manufacture of 
handles for table and pocket knives, and razor hafts. 
Sheffield’s yearly requirements of this material are between 
400 and 500 tons per year. At the average market price 
of £1000 per ton, this represents an expenditure of some- 
thing approaching, half a million sterling. 


A gas obtained by the destructive distillation of wheat, 
and other straw, is now being produced upon a small 
scale at the experimental farm in the United States under 
the control of the Department of Agriculture. Several 
valuable by-products are obtained, such as carbon residue, 
suitable for the manufacture of lampblack, potash, 
phosphates, and nitrogenous compounds, The tar and 
ammoniacal liquors are similar to those formed by the 
destructive distillation of coal. The results obtained 
are held to be sufficient to warrant further large scale 
investigation, as to the possibility of designing a plant to 
produce the gas in sufficient quantities to allow a farmer to 
supply light and heat for his house, power for his stationary 
engines, and possibly for his tractor, from a small indi- 
vidual outfit. 

Ir is interesting to note, in connection with an article 
discussing the rating and design of large oil switches 
which recently appeared in Taz Eneinerr, the published 
data of the currents produced by short-cireuiting the 
turbo-generators which are being installed at the Dalmar- 
nock power station. Each generator has a capacity of 
23,400 k.V.A. at 6500 volts, and the maximum instanta- 
neous short-circuit current when including the bank of 
step-up transformers is stated to. be 33,000 ampéres, The 
effective value of this current during the first period will 
be less than this value, but will exceed the ordinary root 
mean value of 23,400 ampéres, owing to the presence of 
the direct-current component in the current wave. With 
five generating sets, a total capacity of 117,000 k.V.A., 
the initial capacity of the short circuit, therefore, lies 
between 1,850,000 k.V.A. and 1,310,000 k.V.A. The 
estimated rupturing capacity of the oil switches installed 
is stated to be 1,500,000 k.V.A. for each switch. 


ft is generally accepted that 200,000 volts represents 
a limiting voltage for transmission of eleetrieal energy, and 
since the distance the power can be economically dis- 
tributed by ordinary methods is very approximately two 
miles for each thousand volts, the limiting radius ot 
transmission is in the neighbourhood of 300 to 400 miles. 
In view of possible restrictions placed on future hydro- 
electric schemes by these limits, it is interesting to nate 
the proposals of M. P. Bunet, which recently appeared in 
the Revue Générale de V'Electricité, It is shown that by 
operating transmission lines under either quarter-wave 
or half-wave conditions of resonance, the losses in the line 
can be reduced and the distance of transmission very con- 
siderably increased. The quarter-phase system, however, 
necessitates a constant-current input, and is restricted 
to the extent that it is not practicable to take energy from 
the line at intermediate points. With the half-wave 
system there is constant current at the middle of the line, 
and it is possible, therefore, under certain conditions, to 
obtain energy from this middle point as well as at the end 
of the line. 

In connection with systems adopted by employers 
in order to encourage original suggestions from their 
workers, a scheme is described in the American Machinist 
which involves the use of standard blanks which are 
numbered serially and have a coupon bearing the same 
number, which the employee tears off and retains to 
entitle him to any reward accruing from the suggestion. 
The employee’s name does not appear on the suggestion 
itself, which, therefore, is sure to be considered on its 
own merits whether it comes from the general manager or 
from the youngest employee. It was found im the works 
when the scheme was adopted that many of the suggestions 
are never claimed by their originators even though they 
may have a reward attached to them, whieh illustrates 
the tendency of the average man to want to have things 
go right, apart from his own personal interest. To call 
the attention of the remainder of the employees to the 
fact that there are suggestions unclaimed, the list of serial 
numbers is posted on the factory bulletin boards, and if 
this does not clear up all the suggestions the numbers 
are then printed in the shop paper, which goes to everyone 
in the works. The management should obviously always 
want to know who has made good suggestions, because 
such are the employees who are worth encouraging. 


In a paper entitled “‘ Measurement of Casting Tem- 
peratures in the Brass Foundry,” which was read recently 
at the Glasgow Conference of the Institution of British 
Foundrymen, the author, Mr. J. Arnott, diseusses the 
uses of the various types of pyrometer. Reviewing the 
various instruments as far as foundry work is concerned, 
the author states that the thermo-couple and resistance 
pyrometer must be used with a sheath and are hence too 
slow, while radiation and optical instruments give unsatis- 
factory readings on account of the slag and fumes. The 
author is strongly of the opinion that an immersion 
method is the only one of any use for molten metal, and, 
further, that the couple must be used either bare or with 
only a wash of refractory material on it. Platinum is much 
too expensive. Iron and alloys of iron are too readily 
dissolved by the molten metals. The only commercial 
alloys left are those of nickel. For some time back a 
couple has been made in America of which one element is 
almost pure nickel and the other an alloy of nickel with 
about 9 per cent. of chromium. This gives an E.M.F. of 
over 40 millivolts at 1000 deg. Cent., so that a robust 
galvanometer oan be used with it. The two wires are en- 
cased for most of their length in a steel tube, leaving only 
a few inches of bare wire for immersion. Inside the tube 
they are insulated from each other by asbestos woven to 
a tubular form, or by pieces of porcelain tube. 


Miscelianen: 





THe City Council of Auckland, New Zealand, propose 
to expend half a million sterling on extensions to the 
electricity plant. 

‘THE Stockholm ‘Tramway Company has decided to order 
about fifty new cars of considerable size, capable of 
carrying sixty to seventy passengers. 


Ie is reported that the Japanese Navy is establishing 
# fueldepot at Tokuyama, and that the harbour there is 
being reconstructed to aéeommodate Dreadnoughts. 


Tue Australian House of Representatives has passed 
the vote for the grant i in the Budget statement 
of £150,000 towards the erection of buildings at the future 
capital of Canberra. 

Ir is reported» that the Metropolitan Gas Company, 
Melbourne, Australia, which controls the ter portion 
of Melbourne’s gas supply, intends to spend £1,000,900 on 
new works in a western suburb;. : 


Tue Ford Motor Company recently announced the 
re-establishment of pre-war prices in all its products. The 
reductions range from approximately 14 per cent. on 
motor lorries to 31 per cent. on small motor cars. T 6 
wages of the employees are not affected by these reduc- 
tions. 

AccorDING to a statement by Major Martyn, Industrial 
Commissioner for the Province of British Columbia, 
rolling mills and blast-furnaces for the manufacture of 
steel will probably be established in the Province, as soon 
as the necessary market for the product of such an under- 
taking has been assured. 


Tue Bilbao iron industries, according to Reuter, are 
endeavouring to create a new market for their products in 
Italy, and with this object in view have sent several con- 
signments to that country. It is not yet possible to say 
with what success these efforts are likely to meet, especially 
in view of the present situation in Italy. 


THE manager of the Goetaverken shipbuilding yard at 
Gothenburg says that the situation of the Swedish ship- 
building industry is serious, especially so far as the smaller 
yards are concerned. Most ot the orders for new vessels 
are now being placed in Germany, Denmark, and Great 
Britain owing to the more favourable rates of exchange. 


W3HiLE the initial capacity of the new generating station 
which is being ereeted at Portobello—Edinburgh—will be 
30,000 kilowatts, there will be room, for development to 
100,000 kilowatts. The first set of turbo-generators 
will be ready at the end of December, and it is hoped that 
the building will be sufficiently ready by that time to 
house them. On the seaward portion of the site, states 
the Electrical Review, operations are proceeding for the 
construction of three tunnels. for the conveyance of the 
water for the condensers, and considerable progress has 
been made with this work. 


THe accounts of the York, Taunton and Sunderland 
Electricity Departments for the year ending March 3lst 
last are as follows :—The accounts of the first-mamed 
undertaking show a revenue of £78,090. The expenditure 
was £59,409, leaving a gross profit of £18,680. The net 
profit was £2992, compared with a deficit of £3604 for 
the preceding year. The Taunton Electricity Department's 
accounts show a gross profit of £2388, compared with 
£3556 in the previous year. . After meeting capital charges, 
&c., there was a deficit of £1362. The Sunderland accounts 
show a revenue of £137,240, and an expenditure of £90,718, 
leaving a gross profit of £46,522. After providing for 
capital charges, &c., the net balance was £12,830. 


Tue instinct of financial self-preservation is forcing 
Canada to do her utmost to curtail purchases in the United 
States, and to make within her own borders those things 
which her people need. In this way only ean she hope to 
rehabilitate her credit. As a result it would appear that 
the American manufacturer who has any large volume of 





business in Canada must establish himself in Canada to 
hold that business. It is noted in the Contract Record that 
since 1919 over 200 American manufacturers have estab- 
lished themselves in Canada, with the object, presumably, 
of first, escaping the Canadian tariff, and, secondly, in 
order to take advantage of the preferential tariff treatment 
given by other parts of the British Empire on goods 
originating within the boundaries of the British Common- 
wealth. 

Iris interesting to note the existence in Finnish industry 
of the modern tendency towards ation and large 
scale production, states the Bulletin of the British Federa- 
tion of British Industries. Some interesting statistics 
illustrating this movement are given in a recent number 
of the Finnish Jnhemst Arbete, though figures are not 
available to bring the table right up to date. This table 
shows that while the number of factories with an output 
valued at less than 100,000 kroners was practically the 
same in 1916 as in 1913, those with output of over a 
million kroners increased by as much as 73 per cent. 
This rapid expansion has been specially noticeable in the 
paper and metal industries, which show between 1913 and 
1916 respectively a threefold and fourfold increase in the 
net output. 

Tux following process, which was successful in the repair 
of two sub-surface concrete tanks which had been leaking 
badly, is described in the Canadian Engineer. The tanks 
in question, which were built into the ground, measured 
20ft. in length by 10ft. wide and 18ft.in depth. The walls 
and floors were of reinforced concrete, and were 10in. 
thick at the top. The tanks were filled with water, and 
the surface of the water all around the walls for a width 
of about lft. was covered with bran. Bran floats for some 
{ime in water, until it takes a gluish form, when it starts 
to sink, but very slowly. The sticky substance was 
naturally drawn towards the holes, into whieh it deposited 
itse f, being forced in by the pressure of the head of water 
in the tank. The operation was repeated until the tanks 
were made absolutely water-tight. ‘The repair was effected 
in November, 1919, and the tanks apparently have not 





leaked at all since, 
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SOME SMALL LATHES EXHIBITED AT OLYMPIA 


(For description see page 331) 














FIG. 55—DRUMMOND 3!-INCH PRECISION BENCH LATEE 

















‘FIGS. 56 AND 57—4-INCH LATHES BY TOOLMAKERS AND LIGHT MACHINERY, LIMITED 




















FIGS. 58 AND 59--SWISS “AUTOMETRIC’’ LATHE--THE SELSON ENGINEERING COMPAXY, LIMITED 


























FIGS. 60 AND 61—WISS SCREW CUTTING AND BENCH LATHES—THE SELSON ENGINEERING COMPANY LIMITED 
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Railway Electrification. 


Since the recent appointment of a committee to 
investigate the question of electrifying railways. 
interest in this important subject has been renewed. 
Had such a committee been formed some years ago 
electrification in this country might have advanced 
more rapidly than it has done, for it is an indisputable 
fact that progress has been retarded by a lack of 
definite conclusions on the part of electrical engineers. 
At last, however, the advantages and disadvantages 
of the two rival electrical systems are being carefully 
considered by certain experts who in the past have 
held somewhat diverse opinions in respect to how main 
lines, at any rate, should be electrified. Any attempt 
to apply a standard system to all railways at this 
period, however, would obviously involve scrapping 
much valuable equipment, which in most cases is 
quite suitable for the conditions under which it is 
used. On railways which deal mainly with inter- 
urban and suburban traflic—such, for instance, as 
the London District Railway and the tubes—little, if 
any, fault can be found with the existing arrange- 
ments, and it is very improbable that they will be 
interfered with. For dense suburban traffic 600-volt 
direct current is satisfactory, but it has long been 
clear that for extensive main line services a much 
higher pressure is required. Single-phase current 
can be generated and supplied to trains at a much 
higher pressure than direct current. Railways are 
working on the alternating-current system at pres- 
sures as high as 11,000 and 15,000 volts, whereas 
the direct-current system is at present limited to 
about 3000 volts. Five thousand volts have, it is true 
been applied to direct-current trains, but only as an 
experiment. The advantages of the high-pressure 
single-phase scheme have repeatedly been explained 
by those who support it, and in view of the good 
results it has given on the Brighton and Midland Rail- 
ways, and on many railways abroad, it is probable 
that it might be used with advantage on other lines 
that have not yet been electrified. 

Recent proposals concerning the generation of 
electricity, however, will, if put into force, practically 
preclude the further use of single-phase current for 
working trains or at any rate trains running on rail- 
ways that have not yet been electrified. It seems 
pretty certain that the Government expects to supply 
current to the railways from the proposed super- 
power stations, and as these stations will no doubt 
contain generators unsuitable for producing the par- 
ticular kind of current which single-phase traction 
motors require, the operation of single-phase railways 
would entail the employment of motor generators 
erected in the power stations or elsewhere. The pro- 
posal to standardise three-phase 50-cycle current is 
no doubt in many ways good, but there is no reason 
why the railways should be subservient to industrial 
requirements. The railways, it is to be remembered, 
will ultimately demand a very large amount of power, 
and the load factor of a railway is high. If, therefore, 
it can be shown that single-phase current lowers the 
cost of working any particular railway it ought to be 
possible for that railway to obtain a cheap supply of 





low periodicity single-phase current. _Up to the 
present the railway companies have erected their own 
generating stations or have purchased current from 
existing stations, If, however, three-phase current 
at, say, 50 cycles per second or at any other periodicity 
that is unsuitable for single-phase traction motors is 
to be standardised, then obviously single-phase trains 
can only be worked by passing thousands of kilowatts 
through motor generators. The article by Mr. G. 
Wiithrich which appeared in our issue of September 
17th contains all the arguments that can be advanced 
in support, of the single-phase railway and does not 
ignore the possibility of 50-cycle three-phase current 
being standardised ; but the author seems to over- 
look—or, at any rate, to treat very lightly—the fact 
that motor generators considerably increase the 
capital cost and lower the efficiency. One of the prin- 
cipal advantages claimed for the single-phase system 
has always been that: it requires no revolving ma- 
chinery beyond the generators themselves. Mr. W. 5. 
Murray, of the New York, Newhaven and Hartford 
Railroad, and other supporters of single-phase 
operation have repeatedly emphasised this point, and 
it is futile to suppose that if the supply is a 50-cycle 
three-phase one the merits of the system are not 
impaired. It is very doubtful, in fact, if Mr. .W. 8. 
Murray or Sir Philip Dawson or most other engineers 
who have recommended single-phase working for 
certain lines would be prepared to support the system 
under the conditions which 50-cycle current would 
impose. Motor generators are less efficient than 
rotary converters. Their employment on 3000-volt 
direct-current railways is a disadvantage to which 
we have often referred, and although the motor 
generators required for transforming the 50-cycle 
three-phase current into 25-cycle or 16-cycle current 
for single-phase lines would not necessarily be placed 
in sub-stations along the track, they would neverthe- 
less add very appreciably to the capital ccst and 
lower the efficiency. Mr. Wiithrich, we think, is 
therefore in error in assuming that if all national or 
other power stations were to generate 50-cycle three- 
phase current the single-phase system would still 
retain all the advantages that have been claimed for 
it. There are, moreover, other items in Mr. Wiithrich’s 
article which might be discussed. His statement, for 
example, that “ where energy exchange is desired the 
proper course would be to transform the surplus 
energy from single-phase to three-phase, and not trans- 
form the bulk of the energy from three-phase to single- 
phase ”’ is a little difficult to interpret, but if he means 
that all large generating stations should contain 
single-phase alternators and that the three-phase 
current required for industrial purposes should be 
obtained by means of motor generators, then he is 
advocating a policy which, so far as this country is 
concerned, is never, in our opinion, likely to be 
adopted. 

Because of the Jack of definite conclusions, railway 
electrification in this country has drifted into a some- 
what unsatisfactory state. There are direct-current 
lines working at various voltages and single-phase 
lines. There are also three-phase alternating plants 
working at various periodicities. The introduction 
of a standard periodicity for all the electric railways 
would involve scrapping much converting plant. 
Assuming, for example, that the low-pressure direct- 
current railways-are still to be worked at 600 volts, 
but that the supply periodicity is to be raised to 
50. cycles in-all cases, then new rotary converters 
would be needed on all the railways and tramways 
at present worked with 25-cycle current. There is 
nevertheless much to be said for the standardisation 
of 50-eycle three-phase generators, and there is no 
real objection to the new super-power stations contain- 
ing such machines, provided the railway companies 
are permitted to generate or obtain from existing 
stations the most suitable current for working their 
trains. <A periodicity of 16 cycles per second is the 
best for single-phase traction, -but 25-cycle current 
also gives good results. Many 25-cycle stations already 
in operation might be used for working single-phase 
lines. It remains to be shown whether any particular 
electrification system is good for all railways. When 
the matter is thoroughly investigated it may easily 
be found that although the so-called high-tension 
direct-current system would in many cases give 
excellent results, in other instances the alternating 
system would be very much better. Standardisation 
is no déubt in many ways a good thing, but it is diffi- 
cult to see how it can now be applied profitably to 
British railway electrification. 


Local Heating of Steel. 


Ovr knowledge of the interna! structure of steel 
and of the manner in which this structure influences 
the mechanical behaviour of the materia! under con- 
ditions of engineering use is continually increasing. 
At the recent meeting of the Iron and Steel Institute 
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at Cardiff several papers were read which furnish 
important contributions to this subject. One in par- 
ticular. contributed by the National Physical Labora- 
tory,, deals ,with a special and, fortunately, rare 
type of failure in boiler plates, The authors, probably 
from motives of official caution, confine themselves 
to describing the internal structure of some of these 
plates as ‘ abnormal,” but do not suggest how such 
wn abnormal structure could have originated. ‘Yet to 
anyone conversant with the less orthodox details of 
the practice which prevails in both metallurgical and 
engineering works the secret history of those plates 
stands fairly clearly revealed. They have a structure 
at their edges totally different from their normal 
structure as found in the body of the plate. Can there 
be any other explanation than this: that the plates 
had been subjected to some process of local heating ? 

The general proposition that steel is sensitive to 
many kinds of heat treatment is, no doubt, sufficiently 
widely accepted, but there is still a strong tendency 
to consider that this proposition applies only to 
special “alloy” steels or at most to high-carbon 
steels such as are used for cutting tools. The ordinary 
mild steel which is made and used in such enormous 
quantities for ordinary structural purposes is often 
regarded—tacitly—as lying outside the realm of 
heat-treatment. It would seem, however, that this 
assumption is based on a serious misconception, and 
that even with ordinary mild steel heat-treatment 
must be used or avoided with an intelligent under- 
standing of the effects which it is capable of producing. 
Nor must it be imagined that under this term “ heat- 
treatment ” we are merely considering such serious 
ill-use as would result in the “ burning” or even the 
“ overheating” of the steel. The particular point 
we have in mind relates, in fact, to a form of treat- 
ment which is applied, not for the purpose of bringing 
about changes of a metallurgical nature, but with the 
primary object of facilitating mechanical operations 
such as flanging, bending, or straightening, or with 
the idea of rendering the metal safer by “ annealing ” 
it after some such straining process has been applied. 
If such a process were carried out correctly, with 
proper regard to the metallurgical effects which are 
unavoidably associated with it, nothing but good 
could result; but is this the case in practice ? 
Actually, the idea governing any heating operation 
of the kind we are considering is merely to heat the 
steel to a temperature sufficiently high to soften it 
and then to avoid any other sort of damage by letting 
it cool as slowly as possible. In a great many cases, 
moreover, the heating is purely local. If the works 
does not possess a furnace large enough to heat the 
entire plate—and how many boilermakers, for 
instance, do possess such a furnace ?—the heating 
is done by building fires under that part of the plate 
which is to be “softened,” and sometimes a con- 
venient supply of compressed air is utilised to assist 
such fires. The result is a very definite metallurgical 
ill-treatment of those parts of the plates which are 
heated. The ill-effects are enhanced by two circum- 
stances. In the first place, the treatment produces 
a disparity in properties between the adjacent parts 
of the plate which have been respectively treated 
and left untreated; secondly, the portions of the 
plates which are likely to be injured are the edges 
which have to be flanged or straightened, and it is 
these which, in the form of riveted joints, are exposed 
to much the severest stresses. 

It would seem, therefore, that it would be justifiable, 
and indeed desirable, to do everything possible, by 
means of specification and inspection, to prohibit 
all local heating, at all events in such plates as those 
used for the shells of high-pressure boilers. Such a 
complete prohibition may, however, prove too drastic : 
but in that case much of the danger arising from local 
heating and the injurious local heat-treatment which 
it brings with it might be avoided by securing that 
the heating shall be carried out in such a manner as 
to avoid the particular kind of injury which is other- 
wise liable to result. For the mere purpose of pro- 
ducing mechanical softening, heating to a tempera- 
ture such as 650 deg. Cent.—just below visible red- 
ness—is sufficient, and, provided that this heating is 
not maintained too long, its effects, in the case of very 
mild steel are not very injurious. A far more satis- 
factory course, however, is to carry the heating to a 
distinctly higher temperature, such as 800 deg. Cent., 
which lies well above the lowest critical point of the 
steel. 4 Provided that such heating is not continued 
long, and provided it is followed by fairly rapid cool- 
ing in air, the steel is not injured at all. Nor is pro- 
longed heating at such a temperature necessary, since 
complete softening occurs in a few minutes. Such 
heating, however, if followed by slow cooling, leads 
to very serious damage and leaves the steel in a con- 
dition which recent research indicates to be particu- 
larly dangerous. It is in this connection that the 
ordinary methods of local heating lead to trouble. 
Parts of the plate attain a temperature above the 





critical point, and the “* careful)’ operator packs up 
his plate, after heating it, in ashes se as to retard its 
cooling, and thus creates the very conditions which it 
is essential to avoid. If serious dailures are traceable 
to such causes—-and there, is every reason. to think 
that they can be—then it is essential that the real 
effects of such local heating should be appreciated 
by all concerned, by those who control-and inspect 
boilermaking and similar operations vs well as by 
those who carry out the work itself. 








The Institute of Metals. 


No. ITI.* 


FoLLOwING the discussion on Mr. R. T. Rolfe’s 
paper reported in last week’s issue, a paper was read 
by Engineer-Lieutenant-Commander G. B. Allen on 


‘““ SERVICE EXPERIENCE WITH CONDENSERS.”’ 


With the introduction of the water-tube boiler into 
the Navy condenser defects, the author said, assumed 
an increasing degree of prominence, and although the 
proportionate number of failures was very small, 
the results attending such an apparently trivial matter 
as a small perforation might be out of all proportion 
to the magnitude of the defect itself. The paper 
traced the growth of the prominence of such defects 
and gave examples of past causes of failure which had 
been eliminated by mechanical precautions. Present 
causes of failure were discussed with a view to show- 
ing that although the main problem is to provide 
immunity from corrosive action, marine condenser 
tubes are subject to other sources of failure and must 
be possessed of properties other than that of resist- 
ance to corrosion. The paper concluded with remarks 
on experience gained with various protective treat- 
ments and processes and with alloys other than the 
Admiralty mixture. 

Professor H. C. H. Carpenter, speaking as the 
Chairman of the Corrosion Research Committee, 
desired to express the great satisfaction felt by the 
Committee that the paper had been presented to the 
Institute by the Admiralty. There was only one 
point in the paper upon which he wished to lay any 
emphasis, namely, the reference to the Cumberland 
process. The author had stated that in cases where 
decay had set in the introduction of that process had 
not arrested the decay. He desired to ask the author 
whether the Admiralty had experimented with that 
process in cases where decay had not actually set in. 
He thought it would be useful and valuable to the 
Institute to have that information. For some time 
past the Committee had been attacked in certain 
sections of the Press for not having used the Cumber- 
land process. It had been represented to the Com- 
mittee that that process was a solution of condenser 
tube difficulties, that all the Committee had to do was 
to use it and that they were entirely unpractical in 
not doing so. So far as the paper referred to the 
process, he thought it justified the attitude which the 
Committee had taken up in the matter. The con- 
clusions which Dr. Bengough had reached were that 
there were cases in which the process was applicable, 
but that it was not stating the matter fairly to repre- 
sent the Cumberland process as a cure for condenser 
tube troubles. The causes of corrosion were so 
manifold that Dr. Bengough had arrived at the con- 
clusion that there was no one cure; every case had 
to be considered and decided on its merits. The 
broad result of the Committee’s work so far had been 
to classify the causes of trouble under their definite 
heads and to suggest certain ways of meeting those 
difficulties. He was glad to see a reference in the 
paper to the process which Dr. Bengough and Dr. 
Hudson devised for meeting the difficulty, and he was 
only sorry that it had not been found possible in the 
vessel in which the process was installed to give it a 
longer test than had been the case; but he hoped 
before very long it would be found possible to subject 
the process to a very satisfactory test. 

Dr. G. B. Bengough referred to a table in the 
paper giving the causes which resulted in the 
deterioration of tubes. He noted that the deteriora- 
tion at inlet ends was estimated to account for about 
18 per cent. of the total failures. That, he thought, 
was a very important point. The author considered 
that a large part of the action at the inlet ends was 
due to erosion, 7.e., mechanical action, and that the 
obvious remedy was to find a tube which had great 
resistance to erosion. That point was of such import- 
ance that he desired to deal with it in detail. His 
experience with tubes that had suffered from inlet 
trouble had not suggested that erosion played a very 
great part in the problem. Another point was that 
of pitting due to spills or laminations. The investi- 
gators of the Corrosion Committee had made a very 
elaborate research on the question of those spills and 
laminations. They had taken lengths of tube and 
had examined particular places to see if any pits had 
started, and in every case, except one, negative results 
had been obtained. Where corrosion actually did 
start at a spill it had occurred at the little junction of 
the spill, some salt having accumulated under it. 
They therefore came to the conclusion that spills 
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and..laminations did .not initiate corrpsion. The 
matter had been investigated in detail by Mr. Reuben 
Webster in America,,and he had come to a similar 
conclusion. The @orrosion Committee did not 
recommend that the spills and laminations should be 
tolerated in tubes ; they simply thought they were not 
the initiating causes of corrosion. The author showod 
in his table that a, very large number of the troubles 
experienced in the Navy were due to what he called 
“general corrosion.”” He was not quite clear what 
the author meant by that term, and it was necessary 
to have a definite understanding on the subject, 
The only other point with which he wished to deal was 
that of cast iron water ends. In one of its reports 
the Corrosion Committee suggested that cast iron 
water ends should be cemented. When they did so 
they had in mind the pitting of tubes anywhere along 
their lengths. If pitting started in the tube electrolytic 
action would not be of any value, but if the corrosion 
was mainly confined to the inlet end then electrolytic 
action might be useful. He suggested that it was 
sounder to paint or c2ment the water end and Jolt 
steel slabs on to the tube plate. The steel would thus 
be put in close contact with the ends of the tubes, and 
under those circumstances it was more likely to stop 
the action penetrating into the tube and to introduce 
much less resistance into the circuit than if the whole 
of the water end was being depended upon. He there. 
fore thought it. was good practice to use steel slabs 
bolted to the steel plates rather than to depend on 
the protection of the water end. 

Sir George Goodwin said the paper was really a 
statement of facts. It dealt with many points which 
the members of the Institute and of the Corrosion 
Research Committee would like to think over with the 
object of seeing whether they added to knowledge on 
the subject of corrosion and the methods of deuling 
with it. It should be remembered, however, that 
corrosion was not the only trouble that occurred 
with condensers. 

A paper on 
Bera 


FEATURES IN THE BEHAVIOUR OF 


BRASS WHEN. COLD-ROLLED ”’ 


** SomME 


was read in abstract by Mr. F. Johnson. 


In this paper a description was given of the mechi- 
anical properties of a brass containing 55.6 per cent. 
copper—made from electrolytic copper and electro- 
lytic zinc—before and after cold-rolling. The alloy 
consisted entirely of crystals of the beta phase, no 
free alpha being observable, although if cooled under 
equilibrium conditions some alpha should accompany 
the beta. A reduction of 50 per cent. in rolling—cold 
—resulted in the raising of the tensile strength from 
22.€ to 38.2 tons per square inch the percentage 
elongation felliag from 27 to 8} per cent. An interest- 
ing feature of the micro-structure of the cold-rolled 
alloy was the occurrence of a maze of dark lines, 
which persisted after re-polishing and re-etching. 
These lines represented planes of displacement and 
‘faulted’? one another. They were of a higher 
degree of magnitude than slip bands or the “ etci- 
bands ’”’ which were the etching record of slip bands. 
The author suggested that they belonged to the same 
category as the Neumann bands, named after the 
investigator, who discovered them in meteorites and 
the existence of which had been proved in terrestrial 
iron—ferrite—subjected to shock. On a cleavage 
face these bands were parallel either to the diagonals 
of a square or to the lines which joined the angles of 
a square to the centre of the opposed edges. Low- 
temperature annealing was found to result in the 
crystallisation of the alpha phase along the crystallo- 
graphic planes of displacement, byt high-temperatuie 
annealing—in the stability region of the beta phase 
resulted in the disappearance both of the deformation 
bands and of the post-deformation alpha. No refine- 
ment of grain resulted from the low-temperature 
annealing, which, however, caused an almost complete 
restoration of the mechanical properties originally 
associated with the unrolled alloy. The deposition 
of alpha along the planes of displacement caused |) 
low-temperature annealing, the author stated, recalled 
the explanation offered by Osmond and Cartland of 
the amelioration of mild steels by quenching and 
tempering. Reference was also made to a curious 
stratification, visible to the naked eye, which cold- 
rolling developed in the alloy and which was revealed 
on a sawn face. 

Dr. Walter Rosenhain welcomed the paper as an 
interesting contribution to a very large subject. The 
real nature of the lines which were found after a 
strained cold-worked material had been re-polished 
and etched required a great deal of further investiga- 
tion. A study of the markings which existed in alpha 
coppers under other conditions and in cupro-nickel 
and copper alloys was well worth pursuing, and he 
hoped the author would continue his work. 

A note on 


“A Farture oF ‘MANGANESE Bronzu* ” 


was read by Mr. J. 8. H. Dickenson. 

Examination of a “ manganese bronze ”’ end plate 
from a turbo-alternator rotor which failed in service 
showed, the author said, that certain fractured 
peripheral projections had been rendered brittle by 
the contact of fluid solder which had penetrated along 
the junctions of the crystalline grains. The end plate 





was shown by analysis and micro-examination to be 
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a typical beta brass of simple polyhedral structure: 
Bend tests taken from the inner unaffected portions 
ghowed toughness and ductility whether tested at the 
yoom temperature ‘or at as high as’ 200 deg. Cent., 
but collapsed instantly under small loads, with an 
intergranular fracttire and no appreciable distortion, 
if heated sufficiently to melt the point ofa stick of 
soft solder applied to the side in tension. No such 
effect was obtained when soldef was’ melted on the 
side in compression or when a test piece was soldered 
on the tension side and stressed with the solder in the 
solid state. It was found: that there-had been local 
heating in the rotor and the solder appeared to have 
penetrated while the beta brass end plate was run- 
ning under stress.. “An investigation followed to 
elucidate the conditions’ under whieh alloys of the 
“manganese bronze”. type, 7.e., @ brasses, as well 
as alpha and mixed brasses, are prejudicially affected 
by contact with fluid solders, the special points on 
which information .was required being the stress 
necessary to produce fgilure,and to what extent 
variation in composition and microstructure affected 
the result. The effeet of bringing, fusible alloys 
melting at 69.5deg,’Cent. and 93deg. Cent.—soft 
tin-lead solder, and tin into fluid contact with heated 
and stressed test bars of various Kinds of brass was 
ascertained. In all, ¢ases.the result. was greatly to 
reduce the maximum Stress “and cause intergranular 
fracture, this being by far thé most.marked in the 
case of beta brasses of simple polyhedral structure, 
less so when alpha and beta constituents occurred 
together, and t6 nothing like*the same extent in alpha 
brass with interlocking. crystalline grains. These 
differences formed, the author retharked, a further 
example to show the dangér of permitting metallic 
crystaly to develop smooth and regtilar outlines. It 
was suggested that further work im this direction 
might throw additional light on the phenomenon of 
season cracking. 

Dr. Walter Rosenhain said the paper had a very 
wide interest, because it touched upon a subject which 
was receiving tardy but intense attention at the pre- 
sent time. A few years ago no one had heard much 
about intererystal failure or weakness or inter- 
crystal cohesion. They knew that intercrystal 
failure was rare,and it was assumed that the crystal 
boundaries were strong. Then some research wo. kers 
investigated the matter and put forward their 
ideas on the subject. There had followed from that 
a whole batch of new knowledge and new interpreta- 
tions of older knowledge. Not least among those was 
a monograph, of which the present paper was one of the 
fruits, on investigations on the causes of peculiar 
failures of an intererystalline type. A year ago atten- 
tion was directed at the Institute to the question of 
cracking and intercrystalline failure associated with 
it, and whether or not it was facilitated by corrosion. 
Since then a number of other points had been dis- 
cussed. The mass of evidence which was being brought 
forward twas a very strong indication of the presence 
in crystal boundaries of a substance which was 
peculiarly capable of dissolving or being dissolved 
by other metals and other substances. But perhaps 
the most vital point about the subject which explained 
the whole difficulty was that where one was dealing 
with intercrystalline failure, the time during which 
fracture was brought about, the rate of loading and 
the rate of straining made all the difference. He 
suggested to the author that if he had the opportunity 
of looking further into the matter the time rate of load- 
ing Was very vital in determining the amount of expan- 
sion that was obtained before fracture. Very probably 
that rate was uniform, but if it were varied in accord- 
ance with the physical properties both of the alloy 
and of the amorphous material contained in it, quite 
a different series of results would probably be obtained. 

The meeting then terminated, the usual vote of 
thanks to the Reception Committee and those who 
had contributed to the success of the meeting being 
proposed by the President and carried with acclama- 
thon. 








Railway Electrification. 


THE Committee which was appointed in March 
last by the Minister of Transport to advise what 
regulations are necessary to ensure that the future 
electrification of the railways in this country is carried 
out to the best advantage, more particularly as 
regards uniformity of equipment, has issued an 
interim report. 

In view of the desirability of the railways, which 
are now contemplating immediate electrification, 
knowing as soon as possible the decision of the Minister 
on certain fundamental matters, the Committee 
recommends that regulations should be issued in 
accordance with the following conditions :- 

(i) That in the case of those railways which have 
not as yet electrified any lines, as well as those which 
at present have electrified all or part of their lines 
on a direct-current system, their electrification, or 
extended electrification, as the case may be, should 
be carried ont on the direct-current systeni. 

(ti) That the standard pressure of the direct-current 
system at the sub-station bus-bars shall be 1500 volts, 
subject to (a) the continuance of any existing 600- 
volt and/or 1200-volt installations, anj1 sabject to 


The adoption’ of half’ the standard voltage—750 
volts—in those cases where it can be shown to the 
satisfaction of the Minister that advantage would 
arise fromthe use of this lower pressure. (c) The 
adoption of higher pressures—limice. to a multiple 
of the standard pressure—where it can be shown to 
the satisfaction of the Minister that sufficient advan- 
tage would accrue. 

(iii) That both overhead and rail conductor collec- 
tion should be permitted, as long as the position and 
general design of the conductors and structures are 
in, accordance with recommendatons which will. be 
made in a subsequent: report. 

{iv) That. the generation of current, for direct- 
current lines should be alternating three-phase at 
such voltage as may be desirable in each case. 

(v) That in the case of existing generating stations 
supplying at any frequency between 25 and 50 cycles, 
it is unnecessary to make any change in frequency, 
but that it is desirable that where any one such fre- 
quency is in general use in a particular electricity 
district, any new power station put down in that 
district for supplying a railway should adopt the 
frequency which has been approved by the Electricity 
Commissioners or is in general use in that. district. 

In addition, bearing in mind the present position 
of the London, Brighton and South-Coast Railway 
system, the Committee recommends— 

(i) That the electrical system of working at present 
in use, or actually under construction, on the Brighton 
Company’s suburban lines need not be changed. 

(ii) That in view of the recent proposals of the 
Government as to grouping of railway companies, 
the question of the system on which the London, 
Brighton and South Coast Railway Company’s pro- 
posed extensions to the coast should be carried ont 
is now—in the event of the Government’s proposals 
being approved by Parliament—one for special 
consideration from the point of view of the require- 
ments of through working and interchangeability of 
traffic with the other systems forming part of the 
proposed Southern Group. Subject to these matters 
receiving the fullest consideration, and provided the 
completion of the proposed extension on the present 
system shows a substantial financial advantage, the 
Committee are of opinion that it should be allowed. 
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The Machine Tool Exhibition. 


No. V.* D 
THE Exhibition of machine tools, &c., at Olympia 
was closed to the public last Saturday. The three 
weeks during which it was open proved a busy time 
for the exhibitors and their: assistants, and, we 
believe, all are united in. saying that the Exhibition 
was in every way successful. The range and diversity 
of the exhibits were so great that we have been 
unable to complete our description of them simul- 
taneously with the winding up of the Exhibition 
itself. We therefore continue below our account of 
some of the more prominent exhibits. Even yet, 
however, we cannot claim to have dealt with all the 
machines, &c., which by their merit and interest 
deserve a place in our account of the Exhibition. 


W. A. WaLBER AND ComPANy’s EXHIBITS. 


Several machines, by different makers, were 
exhibited on the stand of W. A. Walber and Company, 
38, Victoria-street, Westminster, including the twist 
drill sharpening machine, by Herbert Hunt and Sons, 
which was described in our issue of September 3rd. 
There was also a “ Vilvalle’’ heavy duty sawing 
machine, with an 8in. stroke, in which the out-. 
standing feature is the care taken to get the thrust 
of the connecting-rod, the saw and the guides all in 
one plane, with the object sawing accurately. A cam 
is employed to lift the saw on the return stroke, and 
an adjustable weight used to put pressure on the 
cutting stroke. These machines are made in three 
sizes, capable of cutting bars of from 12in. up to 
24in. in diameter. On the same stand there were 
also two slotting machines by Clark’s Machine Tool 
Company, Limited, One was of 6in. stroke, and the 
other 3in. The ram of these machines is balanced 
and has a quick return stroke. The stroke can be 
readily adjusted from zero to the maximum, and, in 
the case of the larger machine, a vertical adjustment 
of 6in. is provided, which can be altered whilst the 
machine is running, and thus make it possible to 
slot over a surface 12in. deep at two settings of the 
ram without re-setting the work. Three changes of 
speed are provided through powerful gearing, and 
may be changed without stopping the machine ; 
the stopping and starting of the machine is controlled 
by a foot pedal or hand motion. The drive is effected 
by fast and loose pulleys on the machine, so that no 
countershaft is required. In addition to the usual 
compound slides, the table is fitted with a tilting 
slide for angles up to 15 deg., while a removable 
circular table is fitted on the standard square table. 
Both self-acting and hand-feed motions in all direc- 
tions are applied, and adjustable stops are fitted to 
the compound slides. Tee slots machined from the 
solid are provided in both the square and circular 
tables, and a recess is arranged in each for quickly 
and accurately locating circular work, fixtures, &c. 
Another machine on this stand was a 6}in. centre 
capstan lathe with a hollow spindle 2in. in internal 
diameter. This machine can be fitted with either an 
all-geared headstock giving eight different speeds or 
with a cone-pulley, back-geared headstock, which, in 
combination with a two-speed countershaft, gives 
twelve mandrel speeds. In either case the speeds are 
arranged in geometrical progression. The saddle is 
fitted with automatic and hand feeds for the longi- 
tudinal traverse, with adjustable dead stops. The 
automatic feeds can be engaged independently of 
the capstan feeds. The chasing motion is obtained 
by leaders, or short detachable guide screws, each of 
which, by means of the changes in the gear-box, cuts 
four different pitches of threads. A complete set of 
seven leaders and nuts cuts a wide range of different 
standard threads. The cross slide is fitted with a 
revolving square turret to carry four tools, and is so 
designed as to prevent cuttings, &c., entering between 
the faces of the turret and slide. A back rest, with a 
tool holder for carrying a parting off or other tool, 
can be linked to the cross slide and easily detached, 
if necessary, when not in use. Two adjustable dead 
stops in either direction are fitted to the cross slide. 
The saddle is so arranged that, on moving the lever 
operating the leader nut, the cross slide is immediately 
moved in or out, as-the case may be, thus providing 
a quick withdrawal of the tool when chasing. The 
square turret can be fitted with a slide giving an 
independent longitudinal adjustment, which is, of 
course, most useful for giving a fine side adjustment 
to tools, and is especially handy in screw cutting. 
The capstan slide is of very strong section and is 
carried on a base which can be clamped in any 
position along the bed. It is fitted with a stop bar 
which is automatically revolved with the turret, so 
that each stop is always in correct relation with each 
tool. These stops give an instantaneous trip to the 
power feed, and also act as dead stops for accurate 
lengths. A rule, indexed in millimetres and inches, 
is fixed to the capstan slide, with an adjustable 
pointer, and affords much assistance in setting up the 
tools in the turret. The turret is of hexagonal form, 
the six faces of which are accurately faced and bored 
in position. The tool holes are fitted with concave 
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locking pads and bolts, to prevent injury to the 
shanks of tools, boring bars, &c. Each face is tapped 
for bolting tool:holders, &c., to the turret. The tnrret 
is automatically revolved on the backward stroke 
after each operation, bringing the desired tool into 
position. It is fitted with a hardened steel division 
ring in which a long hardened steel locating bolt 
engages, and is rigidly clamped to the slide by a ball 
handle. An adjustable taper strip is fitted to each 
side of the locating bolt to take up wear and main- 
tain alignment of the turret. 


CHURCHILL GRINDING MACHINES. 


Near the main entrance to the exhibition Charles 
Churchill and Co., Limited, of 9-15, Leonard-street, 
Finsbury, had three stands, ou which there is shown 
a wide variety of machinery and tools of British and 
American manufacture. Among them grinding 
machines take a prominent place, and we illustrate 
in Fig. 62 a typical unit. It is one of two plain grind- 
ing machines of the same general type, one having a 
capacity of 6in. by 34in. and the other 14in. by 60in. 
It is the larger one which we illustrate. These machines 
are of the type having a travelling work table and 
fixed wheel head. The wheel spindle is of high- 
tensile steel subjected to a heat treatment by means of 
which texture of the metal becomes very close and 
an efficient running surface is ensured. The bearings 
are of phosphor bronze, tapered on the outside and 
held by nuts at each end, which also provide a means 
of adjustment. The small machine has bearings of 
patented construction embodying a solid bearing 
which is nevertheless adjustable. With this con- 
struction there is no possibility of the bearing closing 
on to the spindle if too much heat is generated. At 
the same time the adjustment is very simple, all that 
is necessary being to draw the bush into its conical 
seating. The end thrust on the spindle is taken on a 
ball thrust bearing at one end, so that the main 
bearings are not affected by varying temperatures of 
the spindle. The wheel guard is made of forged steel, 





work or vice versd, unless an alternative quick motion 
is provided, 

The reversal of the table is effected by chrome 
nickel steel clutches, which have teeth of a special 
form so that they have immediate engagement, while 
a friction slip clutch is interposed in the gearing to 
absorb all shock to the table when running at a high 
speed. The table traverse per revolution of work is 
about: two-thirds the width of the wheel, or up to 
16ft. per minute. The work and table speeds are 
entirely independent of each other. On the smaller 
machine all speeds of both work and table traverse are 
operated through a patented gear-box at the rear of 
the machine, the handles of which are placed in the 
front of the machine. One handle stops and starts 
both mechanisms, and all changes can be made whilst 
the machine is running. On the ]4in. by 60in. machine 
independent gear-boxes are used. The gear-box for 
the table traverse is on the front of the bed and is of 
the tumbler gear type. All the gears are of chrome 
nickel steel and the tumbler pinions run on _ ball 
bearings. The gear-box for giving the speed changes 
to the work is mounted directly on the work head. 
A characteristic feature of both machines is the 
patented method of belt drive to the work head, 
which can be traced out on the illustration. The 
arrangement, it will be seen, avoids the use of an 
overhead drum. 

Another grinder on the Churchill stand was an 
electrically driven internal cylinder grinding machine, 
the smallest size of a wide range of machines 
exhibited. The nominal capacities of the machines 
made range from 6in. by 15in. to 32in. by 80in. This 
machine has been designed for the internal grinding of 
cylinders, liners, and holes in machine parts which, 
owing to their external shape, cannot be conveniently 
rotated. It is of a type that can be used for generating 
holes in exact relationship and at correct centre dis- 
tances with previously finished locating surfaces. The 
table on which the work is carried is stationary whilst 
grinding is proceeding, and is provided with a cross 

















FIG. 62—14-INCH BY 16-INCH CHURCHILL PLAIN GRINDING MACHINE 


which gives the operator a feeling of security and con- 
fidence. 

The wheel feed mechanism comprises a worm wheel, | 
rack, and pinion, which confines the parts subject | 
to torsion to the smallest possible compass, and there- | 
fore gives a very sensitive feed to the wheel head 
combined with a high degree of accuracy. The thrust 
is also self-contained in the slide which carries the 
wheel head, and on the large machine an intermediate 
or bull wheel is interposed between the rack and the | 
pinion to bring the line of thrust close to the wheel | 
spindle centre. The automatic feed to the grinding | 
wheel for putting on an increase of cut at each end of | 
the travel of the table is obtained from a spring | 
plunger under the table reversing lever. This plunger | 
is depressed at the end of each stroke of the table and | 
operates a bell-crank lever, connecting-rod, pawl, and 
ratchet wheel. The amount of feed is regulated by | 
moving the end of the connecting-rod on the bell- | 
erank lever, which is graduated to show the amount | 


adjustment so that articles with a number of holes 
may be ground without disturbing the setting of the 
piece on the table. The grinding wheel spindle is 
provided with the necessary planetary motion, 
adjustable whilst grinding is proceeding and is carried 
on a head vertically movable on a column. The 
column is mounted on a horizontal slide having an 
automatic longitudinal motion along the bed, con- 
trolled by adjustable reversing dogs for varying the 
stroke to suit the length of hole to be ground. This 
slide is provided with four changes of speed for use 
while grinding, and on the larger sizes of machines 
there is an additional quick traverse, independent of 
the ordinary reversing dogs, which can be brought 
automatically into action for traversing at high speeds 
between the chambered portion of long holes. The 
main spindle, on which is mounted the grinding wheel 
spindle, is also provided with four changes of speed, 
any of which can be brought into operation inde- 
pendently of the traverse speeds. The grinding wheel 


of reduction. The ratchet pawl can be automatically | spindles are easily detachable from the main spindle 
thrown out at any desired point by means of a pro- | and can be changed in a few minutes. The adjustment 
jection on a plate which travels with the ratchet | of the planetary motion to the grinding spindle is 
wheel. Provision is made so that this trip plate can | obtained in the two smaller sizes of machine through 
be set very quickly to an index, and a further refine- | double excentric spindles controlled through a differ- 
ment allows it to be set a iivile forward or backward. | ential motion. In the larger sizes the adjustment is 
It is thus possible to grind duplicate pieces to any | effected on a slide mounted at right angles to the main 
predetermined size within 0.00v25in. in diameter. | spindle and operated through a screw and differential 
The holes in the small index plate are spaced so that | motion. The small machines are driven by a single 
each space represents 0.00025in.; consequently, if | overhead countershaft, while the larger sizes use a 
on repetition work the grinding wheel begins to wear | direct-coupled electric motor. 

down the operator can readily set his trip back to allow | 
for the variation in the size of the wheel. 

Both the plain grinding machines exhibited are 
fitted with a quick hand motion to move the wheel 
quickly to and from the work in making the necessary 
adjustments between various jobs. The cross feed | 
of the grinding wheel must naturally be .very fine on 
account of the work it is called upon,to do, and 
becomesja great time user when it is necessary to | 
transfer the wheel from a large to a small diameter of 


WoRKSHOP SWITCHGEAR. 


Some switehgear suitable for workshop use and 
possessing certain new features was exhibited by the 
Electrical Apparatus Company. Perhaps the most 
interesting exhibit was the company’s patented series 
relay starter shown in Fig. 63. The starting resistance 
is cut out of the motor circuit by means of contactors 
which close in the proper sequence and at a rate 





governed by the speed of the motor. The starter 
differs from other types, however, in that a spocia) 
arrangement is used for energising the contactor coils 
This arrangement is shown at the top of the engraving 
and is operated by a shunt coil, When this coil jg 
energised an iron core attached to a bent lever 
pivoted in the centre is drawn into the coil and the 
lever is tilted from its vertical position. The motion 
of the lever causes a catch to engage with a ratchet 
wheel which energises a contactor coil every time it jg 

















FIG. 63—-RELAY MOTOR STARTER 


moved. When, however, the core moves upwards 
into the shunt coil a small plunger in the centre of a 
series coil above the shunt coil is lifted upwards, and 
this movement de-energises the shunt coil, with the 
result that the pivoted lever returns to its normal 
position. The small plunger is held up by the series 
coil until the motor current drops to a predétermined 
value, when the shunt coil is again energised and the 
pivoted lever is once more tilted. Thus the small 
ratchet wheel is moved round one noteh every time 
the rocking arm moves, and owing to the fact that the 
movement of the lever is delayed by the small series 
coil, until the motor current drops to a predetermined 
value, the contactors cannot close too rapidly. More- 
over, the contactors are obviously compelled by the 
ratchet wheel to close in the proper sequence. A 
reversing inching pillar suitable for workshop use 
was also shown by the firm. Some of the special 
features of this starter are that the independent no- 
volt and overload releases are capable of acting during 
the starting period as well as when the motor is 
running. The circuit cannot be broken on the starting 
resistance segments, for it is impossible to move the 
main starting lever backwards without first causing 
the contactors to open the main circuit. The motor 
can be “ inched ” or started and stopped as frequently 
as may be desired, and the contactor coils cannot be 
burnt out by allowing the starting lever to remain too 
long on the first contact. There was also exhibited 
a multiple lever starter for use when a sliding contact 
starter is unsuitable. This type of starter is, of course, 
well known, but in the case of the starter exhibited a 
very ingenious method is adopted for interlocking the 
various levers so that they can only be operated in 
the proper sequence. 


ELECTRO-PLATING. 


An extensive collection of machinery and materials 
tor electro-plating and polishing was exhibited on the 
stand of W. Canning and Co., Limited. The exhibits 
included belt-driven low-voltage dynamos, motor 
generators, polishing lathes, emery grinders, disc 
grinding machines, ‘‘ overhand” bufting machines, 
polishing mops of various sizes and qualities for 
polishing different metals, felt. polishing bobs, polish- 
ing leather, leather bobs, polishing brushes and special 
kinds of polish and plating chemicals. The firm’s 
electric polishing machines are distinguished by their 
compactness. A motor with an extended spindle is 
mounted on a substantial pedestal and the polishing 
mops are attached to the spindle ends. The machine 
are made in six sizes, the smallest machines being 
suitable for the use of jewellers, silversmiths, &c., 
whilst the Jarger machines are intended for general 
work. The. surface or disc grinding machines are 





intended for grinding flat surfaces or syuare edges. 
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Nuts, commutator bars, dynamo and motor brush 
holders, switch parts, and innumerable other objects 
ean be ground on these machines. There was also | 
exhibited a very handy portable grinder in which « | 
gma] motor was coupled to a flexible shaft, which in 
turn was coupled to a grinding wheel. The machine 
can, of course, be used for polishing or brushing by 
replacing the grinding wheel by a polishing mop or a 
prush. In the firm’s plating dynamos the field magnets, 
if desired, can be designed for separate excitation at 
a pressure ranging from 110 to 500 volts, thus enabling 
the terminal pressure’ of the machines to be varied 
over a wide range at all loads. The makers point out | 
that it is not wise to reduce the voltage of a self- | 
excited plating dynamo by more than 33} per cent. of 
the full load value, but when the field magnets are 
separately excited a voltage reduction of 60 per cent. 
js permissible, When the field windings are separately | 





excited the field current can always be maintained 

constant. The excitation is, of course, entirely inde- 
pendent of the load. Furthermore, by separate 
excitation the shunt currént’is reduced to a low value, | 
the shunt regulator can be composed of fine wire, and 

a large number of contact studs,eam be proyvided=to- 
give fine voltage regulation. A separately excited | 
field also eliminates the possibility of the dynamo 

reversing its polarity. 


DrumMMonD 3}1N. LATHE. 


The little 34in. lathe by Drummond Bros., of 


taper sleéves strewed ‘at each’ end to take adjusting 
nuts, and are provided with felt strips; which tap’ oi! 
reservoirs in the’ héadstock casting.’ The thrust’ is 
taken on ‘hardened and ground surfaces and the end 
play of the spindle is taken’ up behind the front bear - 
ing, thus minimising any’ play that occurs when the 
spindle’ warins ‘up to’ its work. ‘The spindle collets 
are of the séelf-centring spring type and have an 
included angle of 30 deg; which gives ‘ample grip 
combinéd with a quick release. The cone pulley, it 
will be’ seen, has three steps, and the outer rim‘is 
divided with twelve iridex holes, into which a hardened 
index pin engages: This provides for dividing work 
or for locking the spindle when collets are’ being 
tightened. ‘The loose headstock is of the offset type, 
the casting curving away to the back, leaving the 
centre overhanging and providing clearance for the 
manipulation of the slide rest screws. The barrel has 
@ movement of 3in. The slide rest’ is intended to 
take tools up to }in. thick section and can be quickly 


| set for taper turning up to 30 deg. each side of weroy 


the slide rest being graduated in degrees. The slide 
serews work in adjustable phosphor bronze ‘nuts. 
PPovision is made for taking up the lost motion in 
the bearing when wear takes place. Adjustable indi- 
cators are fitted to read in one-thousandths of an inch. 
In the case of the capstan lathes the headstock is pro- 


vided with a Jever chuck closing device. The turret | 


| is bored to take six gin. shank tools, Jt is automatic 


hand is provided with revolving adjustable stops to 
take the six positions of the turret. The slide can be 


Rhide Works, Guildford, which was shown at Olympia, | adjusted by means of taper strips. The forming and 
embodies several improvements as compared with its | parting-off slide has two open tool posts arranged with 


prototype of 1912, but is of the same general design. 
It will be noticed from the illustration, Fig. 55, on | 
page 328, that the cone pulley has been changed from | 


| adjustable packings. 


The slide is constructed with 
one tee slot at the front and two at the rear. Wear is 
taken up in the slide by means of an adjustable strip, 














The scréw-cutting lathe iltastrated in Fig.60; page 
328, is intended for making micrometer screws, 
gauges, and other work of high ‘precision’ The head- 
stock has gears’ which provide for‘ twelve’ cutting 
speeds and is driven by two’ belts.’ The spindle will 
accommodate bar stock up'to $in. diameter. | A lead- 
ing screw with six threads’ per ‘inch is used in con- 
junction ‘with change wheels for cutting’ various 
pitches, while a plate, shown attached to the lower 
part of the bed, is used’to compensate for inaccuracies 
of the leading screw. A quick run-back motion for 
the carriage is provided and stops so arranged that 
screwing’ can safely be done close up to a shoulder. 
The tool can be fed into the’ cut automatically in 
steps of from 0:00025° to 0.006 of an inch. There 
is also an automatic backing-off attachment for 
cutting taps. The capacity of the machine is the same 
as that of the autometric lathe. ’ 

The thirdof this series of lathes, shown in Fig. 61, 

ge 328, is a plain bench lathe of 4in. centres and 
‘15in. between centres. The spindle has a bore of 
43/,,in, ‘The screw feed of the top slide.on the slide 
test.is placed at the front so that work can be done 
close up to the tailstock with convenience. 


{0LLER BEARINGS. 


The Ransome and Marles Bearing Company, of 
Newark-on-Trent, had a large collection of roller and 
ball bearings, of which-the chief characteristic was 
the form of cage employed to;separate the rollers, or 
| balls, as the ¢ase might be. The cage is, in fact, a 
white metal casting, die cast round the rollers. The 
shrinkage of the metal as it cools naturally binds the 
rollers tight, but a little gentle hammering in a jig soon 
frees them. It will be readily grasped that a cage 
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FlG. 64—ROLLER BEARING—RANSOME AND MARLES BEARING CO. 


the V-groove type to take a flat belt, while the arm 
which was used above the pulley to connect the two 
bearings has been obviated by stiffening the casting 
below, and the obstruction to the belt thus done away 
with. The back gear, instead of sliding into mesh, is 
now engaged by an excentric motion and the lock 
between the cone pulley and fixed gear wheel entirely 
changed. The lock now takes the form of a spring 
plunger which can be kept out of engagement by being 
slid up a little cam path. With this arrangement no 
spanner is necessary and the lock drops into place 
without it being necessary to feel about for the recess 
in the pulley. The end thrust of the mandril is taken 
up by a ball bearing instead of a flat shoulder. Cast 
iron guards, it will be seen, are fitted over the back 
gears. The screw for the top slide of the slide rest has 
been brought to the front side of the vees, with the 
result that the handle clears the tailstock much more 
conveniently when small work is being turned. A 
minor improvement, but one which shows the extent 
to which convenience has been considered by the 
designer, is the form of cap used on the pegs for the 


the cap has a pin to fit in this hole, split along its 
length and sprung out. The cap holds quite firmly 
enough to keep the gear wheels in place, but can 
easily be pulled out when the wheels require changing. 

The other small Drummond lathe, the one with the 
circular bed and 4in. centres, has been changed very 
little from its familiar form, the only noteworthy 
change being the substitution of solid cast iron bear- 
ings for the mandrel in the place of split brass bearings. 


ToOLMAKERS’ LATHES. 


The two illustrations, Figs. 56 and 57 on page 328, 
show a bench lathe by Toolmakers and Light 
Machinery, Limited, of Lower Oxgate-lane, Crickle- 
wood, London, N.W. 2, and which was exhibited on 
the stand of Charles Churchill and Co., equipped in 
one case with a slide rest and in the other with a turret 
and cross slide. The swing of the lathe is 8in. and 
the length of the bed 32in., which allows 14in. between 
the centres. There is a fin. hole through the spindle 
and it will clear gin. through the diaw-in rod. The 
spindle: runs in straight split besrings which are 
hardened and ground. The bearings are fitted into 


| Dead stops are provided in both backward and for- 
| ward movements. The operating handle is adjustable 
|} and can be set to the most convenient position. 
| Another of these lathes, which was shown at the 
| Exhibition, was fitted with a chasing attachment. 
| A standard guide screw and nut are provided, together 
| with change gears which give a wide range of threads. 
| The chasing arm is designed to give ample clearance 
between it and the turret or slide rests. An adjustable 
stop is provided. Some samples of work turned on 
these lathes showed that a steel bar could be reduced 
at one cut from the full capacity of the -chuck to 
0.007in. diameter without the pin left at the centre 
breaking off, even when it was jin. long—a good 
testimonial as to the rigidity of the machine. 


SMALL Swiss LATHES. 


Switzerland, specially designed for producing small 


| to be finished with a high degree of accuracy in large 
quantities. The “ autometric ” lathe illustrated by 
Figs. 58 and 59, page 328, is intended for plain turn- 
ing and is fitted with stops so that it can be left 
unattended after the cut has been started. Along 
the front of the bed there is, it will be seen, a graduated 
scale provided with a vernier, which enables the length 
stop to be quickly set for any desired length of work 
without nieasuring. ‘The cross slide is fitted with a 
large micrometer disc graduated in’ thousandths of 
an inch and has a pair of stops which can be so set 


with accuracy. A spring is arranged in connection 


view, Fig. 59, shows the design of the bed quite 
plainly. It will be noticed that the tool carriage has 


the result that the tool gets a very solid foundation. 


is back’ geared and has a hollow spindle which will 
take collets up to™gin. capacity. The height of the 
centres is 3%5/,,in.— 100 mm.—while the extreme dis: 
tance between the centres is 11'9/;,in.—300 mm. 





The Selson Engineering Company, Limited, of 85, | 
| Queen Victoria-street, E.C., was exhibiting some | 
fascinating little lathes made by Andre Bechler, of | 


change wheels. The peg is drilled up the centre and | articles of comparatively simple form, but requiring | 


that work of two different diameters can be duplicated | 


with the cross slide serew to take up backlash. The end | 


a set of slides quite separate to the tailstock, with | 


The lever and spring for operating the back centre | 
are also plainly shown in this view. The’ headstock | 
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FIG. 65—-SECTIONS THROUGH ROLLER AND BALL BEARINGS 


| formed in this manner ensures, as well as possible, 
| that the rollers are kept in correct alignment. The 
| photograph which we reproduce in Fig. 64 shows one 
| @f these bearings applied to a plummer block, while 
the line drawing, Fig. 65, gives sections through this 
|and-a double-row ball bearing. The roller bexring 
}@onsists ef a solid outer and solid inner ring with 
rollers of a length equal to their diameter between. 
|The inner. ring is quite plain and is secured to the 
shaft by means of a split coned sleeve and nut. It is 
| of somewhat greater width than the length of the 
rollers, so that the rollers may slide endways and still 
remain on the. track. thus allowing for lateral move- 
| ment’of the shaft. The roller track on the outer ring 
is also quite plain and is somewhat wider than the 
total width of the rollers and cage. The outer dia- 
meter is. ground spherical and ean oscillate in the 
| housing or plummer block. To retain the rollers and 
cage in their required position relative to the outer 
ring, side plates are employed. These plates have 
| clearance holes, through which the inner ring can 
slide and fit closely against the faces of the outer ring. 
The outer edge of these plates is also spherical, so 
| that they oscillate with the outer ring. The doubie- 
| row ball bearing, which is supplied for locating each 
separate length of shafting, consists of two rows of 
| balls, each row running in a separate track on both 
)inher and ‘outer races, the radii of which closely con- 
form to that of the ball. The oscillating in this case 
|is taken care of by grinding the outer, diameter 
| spherically and mounting in, a similar housing to 
that used for the roller bearings.. For services where 
the short rollers do not give sufficient bearing the 
same general construction is employed and an appro- 
priate number of short rollers arranged in line in one 
cage. 


ExecrricaL CO. R&EcoRDER. 


The exhibits of the Cambridge and Paul Instrument 
Company were for the most part of a novel character 
and’ well worthy of inspection. The company’s 
new CO, recorders determine the percentage of CO, 
| in flue gas ‘by an ‘electrical method which does not 
| involve the use ‘of a chemical absorbent, and the co, 
| indicator ‘or recorder can be placed at any desired 
| distance from the flue containing the gas. 
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Dr. Shakespear, of the Birmingham University, is 
responsible for the. development of this new method, 
which. is simple and easily understood. The com- 
position of the flue gas is compared with that of air by 
means of an instrument known as a katharometer, 
consisting of, two identical spirals of platinum placed 
in two cells formed in a copper block. Each spiral is 
connected in such a manner that it forms one, of the 
arms of a Wheatstone bridge circuit. If a fairly large 
current. be passed through such a circuit, the two 
spirals will be heated and will impart heat to the cells, 
and if these cells contain gases of different. thermal 
conductivities the spirals will cool at different rates. 
Further, as the resistance of the two spirals is governed 
by the temperature, a galvanometer connected in 
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FIG. 66—ELECTRICAL CO. 


the usual manner will give a deflection, and the | 
magnitude of this deflection will depend upon the 
difference between the conductivity of the two gases 
in the respective cells. If, therefore, one cell contains 
a pure gas and the other the same gas containing some 
additional constituent, the magnitude of the deflection 
on the galvanometer will serve as indication of the 
amount of the additional constituent present. The 
galvanometer can be calibrated to show directly the 
percentage of the added constituent im the impure gas. 
The difference in conductivity between air and carbon 
dioxide enables the method to be employed to deter- 
mine the percentage of CO, in flue gases. 

The katharometer and, water aspirator —see Fig, 
66 above on left—are the two principal. arrange- 
ments used. One of the cells of the katharometer 
communicates with a chamber through which.the flue 
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gases are drawn by the water aspirator, whilst, the 
other cell, which is filled with air, is connected to a 
tube which contains some water, so that the 
air in the katharometer is saturated, The method 
of applying the instrument, to a boiler is clearly shown 


in the cut, from which it will be seen that a soot filter 


box containing glass wool is connected in circuit with 
the katharometer—for the purpose of cleaning the 
gas supplied to the instrument—by. the vertical pipes 
projecting into the side flues, Details of the soot filter 
are also shown. A final filter is also. fitted, as 
shown, next. to the katharometer. The 
it will be noted, is connected up to the water supply 
and works on the well-known principle, 
sufficient. drop in pressure can be obtained behind the 
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aspirator, | 


When a, 


touches the chart it makes a mark which records the 
position of the, pointer at the moment it touches the 
thread. Between the times of marking the pointe, 
is allowed to swing freely to take up its new position, 
The series, of dots obtained forms a record of the 
varying positions of the pointer, and because of the 
/ manner in which the charts are calibrated gives the 
| percentage of CO, in the gas tested., The katharometep 
terminals are connected to the recorder by four. 
strand lead-covered leads, which may be of any 
| desired length. Current for working the instrument 
is obtained from a 2-volt, 4-ampére-hour battery, 
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economiser a vertical pipe, shown dotted above the 
aspirating device can be carried directly to the 
chimney stack instead of using the aspirator for draw- 
ing the gas through the meter. Assuming the aspirator 
to be used, however, the flow of water is adjusted so 
that it runs freely out of the fine tube at the bottom. 
The function of the U tube shown on the front, of the 
aspirator is to indicate the presence of any obstruction 
in the gas supply pipe, and when the aspirator is not 
working it indicates the chimney draught. The water 
| consumption amounts to approximately five gallons 
per hour. 
The records are obtained by means of a recording 
| thread galvanometer having a suspended coil and a 
| pointer, which. is depressed every minute and. a-half 
on to a thread placed just above the revolving drum, 
This thread is impregnated with ink and every time it 
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distance thermometers, an ex- 
ample of which is shown in Fig. 67. 
thermometers may be used for measuring all 
kinds of temperatures, such as steam, oil, anc air 
temperatures. Though the instruments were origin- 
ally introduced for steamship use, they are equally 
applicable to ordinary power plants and, in fact, may 
be used in all places where temperatures have to be 
measured. The instrument from which the tempera- 
ture is read can be fixed in any position, such as in an 
office, and by means of a plug. switchboard.or dial 
switch,as shown,a number of different. cireuits con- 
nected up to electrical thermometers can be joined 
to the instrument in‘ succession, so that the) switch- 
board operator can readily ascertain various tempera- 
| tures without leaving the office or other place in which 
the indicating instrument is fixed... Other: exhibits 


pany’s electrical 


These - 








THE £ZNGIN EER 


335 








of the Cambridge and Paul. : Instrument, Company 
jncluded resistance pyrometers, thermo-electric pyro- 
meters, an electrical pyrometer for locomotives, 
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FIG. 67—ELECTRICAL DISTANCE THERMOMETER 


radiation and optieal pyrometers, mereury-in-stéel 
thermometers, dial thermometers’ of the vapour 
tension type, draught and pressure gauges, &c. 
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THERE was a good attendance when the Conference 
was resummed in the hall of the South Wales Institute 
of Engineers on September 22nd. 


CLEANING BLAST-FURNACE GAS. 


The paper by Mr. A. Hutchinson and Mr. FE. 
Bury on “Rough Cleaning of Blast-furnace Gas 
at Skinningroye by the Lodge Electrostatic Process ”’ 
was read by Mr. Hutehinsons, The following is a 
summary of this’ paper :— 

The plant at Skinningrove has only been at work since Apri! 
8th last—that is, approximately four months—and has not had 
time finally to be tuned up. In the meantime the authors have 
proved the following points with regard to electrostatic rough 
gas cleaning by the Lodge process :—(a) That with 80 to 85 per 
cent. of the electrostatic plant at work-—remainder awaitin 
electrical equipment—the dust in the gas has been redu 
from 5 to 6 grammes per cubic metre in the dirty gas to 0.8 
to 1.1 gramme in the cleaned gas; or, in other words, to the 
standard of continental practice for stove and boiler use. (b) 
That the above result has been attained, with a total fuel con- 
sumption corresponding with 50 kilowatts only. (c) That no 
power is necessary for pumping water or for moving gas through 
the system. (d) That the cleaning has been effected with a com- 
paratively small loss of the original sensible heat. The raw gas 
enters the cleaning chambers at 220 deg. to 250 deg. Cent. and 
the cleaned gas leaves at 200 deg. to 220.deg. Cent. (e) Less 
gas is being used at the stoves and boilers, but it is too early as 
yet to state the total saving accurately. All that can be stated 
is that the surplus gas available has increased. The exact 
economy can only be determined when all stoves, &c., have been 
cleaned and the clean gas given a fresh start. (f) The recovery 
of 48 to 50 tons dust per week containing 27 per cent. KCl. 


Professor H. Louis said he had an opportunity of 
seeing the Cottrell process in operation at Mossbay 
Works last spring, and it seemed to be doing admirable 
work, He hoped somebody acquainted with the 
details would contribute a paper upon the Cottrell 
process, 80 that the members might compare it with 
the Lodge process. 

Mr. A. K. Reese referred to what appeared to be 
a defective feature in the apparatus; that was the 
necessity for constantly: regulating the flow of gas 
in order to prevent gas from passing through un- 
treated. Efficient gas-cleaning apparatus ought’ to 
be more or less automatic in its operation. If there 
was to bea constant regulation of the gas flow through 
the various sections, and of the amount of electric 
current, it was difficult to see how satisfactory working 
was to be obtained where large'quantities of material 
had to be handled. He would like to know whether 
any method of rendering the plant entirely automatic 
in its operation had received consideration. 

Mr. Ridge inquired whether by reducing the flow 
in the apparatus, or by other means, it would be 
possible to obtain a further cleaning of the gas. 
‘Two important factors to consider'in the introduction 
of the process were the capital outlay required for 
the plant, and the working cost... These might 
militate against its general employment. It would 
he of interest if'a figure could be given! showing the 
amount of friction in the gas mains of electrostatic 
gas-cleaning plant: that was to say, the difference 
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in. pressure of: gas.taken off. the dirty.main and after 
it re-entered the main.as clean gas... Mr. Hutchinson 
had. referred to the high efficiency of.cleaned blast- 
furnace gas, but.a further effect, was that the flame 
temperature produced inthe stoves was very,,much 
higher.. There was no damping effect caused. by, the 
dust particles, and as a consequence it was. possible 
to utilise smaller, gas passages in the stoves. , The 
large gas, passages: which had had to be used inthe 
stoves in the past to prevent their being clogged.up 
with dust)were by no means. efficient., They were 
much | too,. large. for .the, efficient. utilisation, of. the 
heat generated by.,.the, production, of ,the gas, and 
with,clean gas it should be. possible to use very much 
smaller passages... Another result was that, where 
part. of the gas was ,burned under. boilers, it , was 
clear that with clean gas a very. much.more efficient 
type,..of boiler could|,be used, than, the ordinary 
Lancashire. boiler. ; 

Mr, J. S., Hollins admitted that.for a long time 
he had realised the waste that was going on in, the 
wet washing -process,; and he thought the figure 
given by Mr. Hutchinson,.as to the reduction. in 
temperature of the gas was extremely .satisfactory. 
He had noted with much surprise, however, one set 
of results quoted by Mr. Hutchinson... The figure 
generally recognised on the Continent for rough 
cleaning was not 1 gramme of dust content, but 1 
gramme per cubic metre. In gas engines, to obtain 
anything like satisfactory running, about, .02 gramme 
per cubic metre was permissible. Mr.) Hutchinson 
gave the figure of .§ to 1.1 gramme of dust content 
as. the result now being, obtained with the plant at 
Skinningrove. He realised, of course, there might 
possibly be a variation in the character of the dust. 
The difference shown was, nevertheless, a very striking 
one. In his experience it was. possible to get down 
to 1.25 to;1.4 gramme per cubic metre of, dust 
content without any water cleaning or, electrostatic 
methods, 7.¢e., by reducing the velocity. 

Dr. W. Rosenhain asked whether it -was not a 
fact. that the electrostatic process for the deposition 
of dust was invented by Sir Oliver Lodge, and the 
Cottrell process was merely an adaption of the 
Lodge process. It was an extremely valuable appli- 
cation of science, and was another illustration of 
how the apparently abstruse and useless knowledge 
of one generation became of practical importance 
in the next. 

Professor F. W. Harbord inquired what was the 
capital cost of a plant such as Mr. Hutchinson had 
described. The Mattress re-lined dust catcher, which 
was’ a@ mere filtration through steel wool, seemed 
to be giving very good results in the United States, 
and it certainly reduced the dust to about .5 gramme 
per cubic metre for rough cleaning. One such plant 
had been put up in this country, but had not yet 
started working, so that it was rather early to'say 
how the process would, work under British conditions. 
It would perhaps become a question of capital cost 
in the competition between the two processes. 

Mr. T. C. Wild said he had always understood 
that the finer dust was the richest in potash. Could 
Mr. Hutchinson tell them whether the electrostatic 
process captured the finer particles of dust and 
allowed the poorer to pass by, or whether it retained 
the coarser elements. and allowed the finer elements 
of dust and those richest in potash to pass away into 
the flue ? 

Mr. Hutchinson replied at some length to the dis- 
cussion. With regard to the Cottrell method, he 
said it was essentially the same as the Lodge. In a 
process of that kind there were patents covering 
many small details, of course, and ‘doubtless some 
of those owned by the Lodge Fume Company would 
differ slightly from those owned by the Cottrell 
Company. One important feature in ‘the electro- 
static part of the apparatus was to produce a current 
which was unidirectional. The Lodge Fume Com- 
pany had its own patented electric device for damping 
one direction of the current and producing a uni- 
directional current. When Lord Moulton came to 
Skinningrove he had been very interested’ in the 
preparatory plant described in ‘the earlier part of 
the paper, and he had told the author’ that con- 
siderable difficulty had bees experienced with the 
platinum points. One of the particular characteristics 
of the Lodge process was that those points were kept 
in an atmosphere of hydrogen, which was continually 
produced in the,plant by a very beautiful device, so 
that there was no short-circuiting across the platinum 
points and the mercury cups. There were many 
minute points of difference which contributed largely 
to the suceess of the process, and which were of a 
highly technical nature. His co-author—Mr. Bury—. 
came to the conclusion generally, on inspection of 
the Mossbay plant, that it did not inelude a sufficiently 
useful device for distributing the gas into various 
chambers. It was too simple, and there was too great 
a risk that gas might go through without passing the 
electrodes. They had got over that. difficulty at 
Skinningrove by the adoption of sixteen chambers, 
fourteen of which were kept in regular operation, two 
being laid off for cleaning the dust from the grids. 
Those were the essential points of difference between 
the Cottrell plant and the Lodge Fume method, In 
the main scientific principle they were identical, but it 
was in connection with what might be called the 
chemical-engineering devices which accompanied 
the actual scientific part of the plant that the success 


of the whole process depended. The ability to clean 
successfully, as. they aecomplished it at Skinnin- 
grove, was largely the result, of the pains that had 
been, taken to form the chambers of the right shape, 
and make baffling arrangements to ensure that the 
whole.of the gas should come into contact: with the 
electric apparatus, Professor Louis, had raised the 
question as to the capacity of the plant. The plant 
in question was dealing with the total blast-furnace 
gas from. four blast-furnaces making at present 3000 
to 3200 tons of pig iron per week, and was dealing with 
something under 3,000,000 cubic feet of gas per hour 
measured at normal temperature and pressure. The 
regulation of the gas was a point raised by Mr. Reese. 
This was effected by the valves on the clean side of 
each of the chambers, and as each chamber was laid 
off for cleaning the valve could. very easily be set; 
it was quite easy, also in practice, to find out whether 
the gas going. through. the chamber was. sufficiently 
well cleaned, .The apparatus did not require very 
much, attention ; in: the upper chamber, where the 
electrical apparatus, was installed, two. electricians 
were in, attendance per eight hour shift, and. there 
were. two men cleaning the dust.out of the chambers 
as they were laid off.. The gas itself was attended 
to. by the ordinary gas man on a blast-furnace plant. 
In.reply to Mr. Ridge’s question as to, the. difference 
in pressure, the answer was that the difference in 
pressure between incoming dirty. gas and outgoing 
clean gas. was about a quarter of an inch, rising to 
half an inch,of water. With regard to the effect on 
the stoves, it was perhaps a little too early to speak : 
it might even be necessary to wait until the time 
came to re-line the stoves. It had to be remembered, 
however, that the dust in ordinary blast-furnace gas, 
consisting to a large extent of soluble chlorides, had 
a very detrimental effect upon the fire-brick lining 
of the stoves, not only depositing the dust on the 
bricks, but actually glazing the surface of the bricks 
and reducing to a minimum the non-conductivity 
of the brickwork. With reference to Mr. Hollings’ 
question as to the further cleaning of the gas, the 
process in question was not intended to clean the gas 
sufficiently for the purpose of. gas engines. What 
they were doing at present was to clean it for stoves 
and boilers. It was quite true that in the finer fume 
there was left a certain amount of potash, but that 
was only a small proportion of the total. It was very 
difficult to give an answer to Professor Harbord’s 
question as to the capital expenditure entailed, 
because he—Mr. Hutchinson—did not know what 
figures the Lodge Fume Company would quote to-day. 
The electrostatic part of the plant under discussion 
had cost about £30,000, but the amount of tubing and 
flue connections in individual plants differed so widely 
that it was impossible to quote a figure that would 
cover a whole installation. With regard to’ the 
Mattress cleaning process, which came from America, 
he had not had any experience of it, and did not know 
how far it would compare’ with the method they had 
adopted. 
Dry Buast. 


Mr. W. W. Hollings read a paper on “ Variations 
in the Heat Supplied to the Blast-furnace. and their 
Effect on the Fuel Consumption.” 


It has not infrequently been observed that when some notable 
addition has been made in the su of heat to the blast-furnace, 
the resulting economy in fuel has exceeded the theoretical 
fuel equivalent of the heet actually added. In his “ Chemical 
Phenomena of Iron Smelting,” the late Sir I. Lowthian Bell 
quoted an instance where an increase in the temperature of the 
air from 60 deg. to 450 deg. Fah. reduced the coke consumption 
by. 36.66 per cent. Theoretically, the above increase would 
mean @ saving of only 12.15 per cent. Mr. Gayley by drying 
the air—and incidentally increasing its temperature from 382 
deg. to 465 deg. Cent.—reduced his coke consumption by 
19.61 per cent., whereas on the basis of any theory hitherto 
advanced the maximum saving ible was between 12.00 
and 13.00 per cent. This wide difference appeared to call for 
some explanation, and the search for such an explanation 
resulted in the construction of the theory which is advanced in 
this paper, the conclusions to be arrived at from which are :— 
(1) That a relationship exists in the blast-furnace between heat 
added to and heat developed and absorbed within the furnace, 
whereby the ultimate calorific effect of a variation in the heat 

pplied is in g tric ratio to the amount of the initial change ; 
and consequently (2) that for countries with such @ low average 
absolute moisture as England, it does not pay to install the 
dry blast ; (3) that the crushing of the materials of the charge 
to a uniform size may be expected to result in a considerable 
economy of the fuel required per ton’ of pig iron ; (4) that the 
process of blowing with oxygen-enriched air is. not likely to 
result in any appreciable saving for a small percentage increase 
in the oxygen. 

‘Mr. A. K. Reese said that,as the only user of the 
dry blast: process in this country, he thought it was 
necessary for him to defend the position. . Mr, 
Hollings had made a very strong attack on the dry 
blast principle from a theoretical point of view. In 
eonnection with blast-furnace work it had been found 
from experience. that theory very seldom fitted in 
with the practical results obtaiued. At his works 
the dry. blast principle had been in operation for the 
past ten years, and they had made many tests. A 
comparison of the results obtained previous to and 
after the introduction of the dry blast process gave 
very conclusive evidence in favour of its adoption. 
In a blast-furnace there were a great many variables 
and a great many conditions, both particular and 
general, affecting the operation, and it was very diffi- 
eult,.to say that the results obtained at a definite 
period were due to, a particular cause, The burden 
carried by the fuel was a much better guide as to 
what was happening than anything else. Before the 
introduction of the dry blast system at their works 
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at’ Cardiff, the maximum burden carried ‘on’ their 
furnaces over a long period of years was’ 18 cwt. per 
barrow of fuel. whereas after the introduction of that 
process the maximum burden rose to 20 c¢wt. ‘per 
barrow of fuel with the same class of Welsh coke, 
the same Spanish ores, and the samie conditions 
around ‘the furnace. The saving effected was not 
entirely and directly due to dry blast alone.’ Since 
the introduction of this system it had been ‘possible 
to use high temperatures without irregularities, and 
even at 1500 deg. Fah. they did not get the same 
trouble and slow working as with natural air. Some 
of the economy realised was undoubtedly due to the 
higher blast temperature, but the ability to carry the 
higher blast temperature was due to dry air: ’ There 
were other advantages gained from the use of dry air 
which had not any direct connection with fuel 
economy. When the furnaces went off colour, as all 
furnaces unfortunately did from time to time,’ it was 
found that although the grade of the iron might go 
down in fracture, say, to No. 4, the quality’ of that 
iron for steel making did not go down in anything 
like the same proportion as when using natural air. 
His theory was that the advantages arising from the 
use of dry blast were due rather to uniformity of 
blast than the actual reduction of moisture. He did 
not know what the conditions of driving were at 
Brymbo, where Mr. Hollings’ theory had been 
evolved, but he rather suspected that there were 
many conditions there which did not fit in with the 
dry blast process. 

Professor Henry Louis said that Mr. Hollings 
apparently based his theory on the fact that the carbon 
employed in the reduction of ore was oxidised to COQ,. 
He doubted if that were the case. He also di 
with Mr. Hollings’ conclusion that the process of 
blowing with oxygen-enriched air was not likely to 
result in any appreciable saving for a small perceritage 
increase in the oxygen. Oxygen-enriched air would 
certainly burn the carbon more completely to CO, 
in the tuyere zone, and give a higher temperature in 
that zone, which must make for fuel economy in'a 
blast-furnace. Attempts had been in progress over 
a long period to purify all the ingredients of the blast- 
furnace, and to free the fuel from ash and eliminate 
impurities. Why suggest, therefore, that it was a 
mistake to seek to eliminate the impurity from the 
air that went into the blast-furnace ? 

Professor F. W. Harbord did not think the author 
had fully established his position; the probability 
was that some of the facts upon which he had based 
his theory were incorrect, and as a result theory 
did not agree with practice. He was in agreement 
with Professor Louis that the author of the paper 
had not proved his case with regard to oxygen- 
enriched air. The main difficulty would seem to be 
in discovering an economical process of removing 
the nitrogen. If it. were possible to discover a method 
by which the nitrogen could be reduced at small 
cost, it would be worth considerable expenditure to 
investigate what economy could be effected in blast- 
furnaces. 

Mr. W. J. Foster said that from what he had seen 
in America and England, it appeared that the dry 
blast process, as introduced up to the present, was 
rather an expensive luxury. ‘The problem was to 
get. the blast to a sufficiently high temperature as 
almost to decompose the water molecule into its con- 
stituent elements, oxygen and hydrogen, which would 
immediately convert the most important zone of the 
blast-furnace into the position it should naturally 
occupy, namely, that of a reducing zone. In the 
past it had always been considered that the chief 
reducing zone of a blast-furnace was the top of the 
furnace. In the future, he thought, the problem of 
decomposing the water molecule would be overcome 
either by means of increased blast or by means of 
an electrical apparatus. 

Mr. W. Moore, who stated he was using dry blast 
in a furnace working near Wolverhampton which 
was going full tilt, said his experience indicated that 
there was a very definite advantage from taking the 
moisture out of the atmosphere. 


Mr. J. 8S. Hollings said the paper interested him 
because the theory put forward explained the wide 
divergence of results that had been obtained at the 
few dry blast plants in operation. It satisfactorily 
accounted for the very considerable saving made by 
by Mr. Gayley in the United States, and also’for the 
meagre economy realised at Brymbo: From the 
practical point of view he thought they were in an 
unrivalled position there for carrying out tests for 
the reason that the plant was a one-furnace plant. 
With a series of furnaces it was extremely difficult 
to arrive at an accurate balance, and consequently any 
test was very much more liable to error than in the 
case of an individual plant. At Brymbo three tests 
were conducted, each of them running for a period 
of six months, and the net result of those tests was 
communicated in the paper. In many respects the 
experience at Brymbo appeared to have been abso- 
lutely opposite to that of Mr. Reese: Mr. Reese 
had stated that a dry blast had enabled him to carry 
higher temperatures; the result in their own’ case 
had been exactly the opposite, and they had more 
trouble with dry blast than with natural blast. From 
a financial point of view, too, there could be ‘no 
question as to the relative merits of the two methods, 
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the long experience, extending over fifteen or twenty 
‘years, since’ 'Gayley’s process was introduced. He 
believed there were only two plants of the kind in 
the States; and one in Germany, and the latter had 
recently been closed down. Of the plants whivh 
had been put to work in Great Britain there were as 
many standing idle as were in operation. 

Mr. C. S. Gill said he had no personal acquaintance 
with dry blast, but’ he would like to say a word about 
uniformity. ‘It must be a great boon, he thought, 
to rely on the moisture content in the blast, but he 
thought Mr. Reese went too far when he ascribed the 
low amount of sulphur in low-grade iron to dry blast. 
At Consett they obtained: the same results without 
the’ use of dry blast. Complaints had even been 
received from foundry users of the quality of the iron 
because it had been so low in fracture, and yet 
it had only .06 per cent. of sulphur. It was necessary 
to look beyond dry blast for an explanation with 
regard ‘to economy in’ working in their particular 
furnaces, where the coke ‘consumption, without dry 
blast, was remarkably low, being 18.5 per ton of 
pig iron made. The temperatures on the stoves 
were’ also fairly high, ranging from 1400 deg. to 
just over 1500 deg. Consett was some 800ft. or 900ft. 
above sea level, and it might be that the moisture in 
the atmosphere was rather lower than in the Cardiff 
district. 

Mr. W. W. Hollings, dealing with some of the points. 
named in the discussion, said the statement that the 
whole of the’ oxygen of the ore burned the CO to 
CO, was based on one single test, but it had been a 
very lengthy trial extending over a period of eight days, 
and as Gayley’s trials were run on the same furnace 
and with the same class of ore, he had accepted that 
in order to’ apply the theory to Mr. Gayley’s figures. 
With reference to the point made by Professor Louis 
as to oxygen-enriched air, he—the author—had not 
stated that the application of oxygen would be disad- 
vantageous. He had simply remarked that as far as 
oxygen was concerned a small increase would not 
give any benefit. 1fit was done at all, a big increase 
of oxygen should be applied. 


ELectric STEEL. 


A paper on “ Electric Steels’’ was then read by 
Mr. C. G.. Carlisle. The following is an abstract :— 


ARISING out of a recommendation by the Steel Works Com- 
mittee No. 3, it has been suggested that it would be of interest 
to give some consideration to steels made in the electric furnace. 
Such a proceeding would be perfectly natural, seeing that the 
electric furnace owed its popularity largely to the war and to 
the ease with which it dealt with immense quantities of turnings, 
rather than to any real conversion on the part of steel manu- 
facturers—-with some notable exceptions—in their opinion as 
to its merits. 

Looking back to the days of 1905, when Dr. Hutton lectured 
in Manchester on electric furnaces to an enthusiastic small 
audience, the Sheffield contingent being no larger than a single 
railway compartment would hold, the author coctrasts t 
ser o~ ded to the ting held in Manchester in 1918 
by the Faraday Society with a co ion of papers on the same 
subject. By that time interest iv the subject had increased ten- 
fold, simply because the electric furnace had ceased to be an 
experimental apparatus in the hands of dreamers and patentees, 
and had made an immense stride, the electric furnacemsn having 
become very serious contributors to the output of steel of the 
best quality for war purposes. 

Viewing this development in its broadest aspect and as 
impartially as possible, and giving every possible credit to 
inventors and their collaborators for their perseverance in 
perfecting a tool of such tremendous possibilities, in 
the face of all manner of difficulties in construction and design, 
it may, however, be claimed that, however well thought out, 
final success would not have been achieved so quickly or at all 
had not another section of humbler workers, mostly from the 
metallurgical side and freer from prejudice or interest, taken the 
furnace under control and eliminated the difficulties one by one. 

In the main, if success is to be achieved, it depends not only 
on a knowledge of metals and of chemical and physical reactions 
but on the moral qualities of the worker, combined with an alert- 
ness of mind capable of observing the phenomena associated 
with success and failure. 

It is the degree of persi shown in evolving 
those factors 'y fora ful heat, when conditions are 
all adverse, that differentiates the good from the bad worker. 
It is largely due to this psychological fact that so much failure 
has been experienced with electric furnaces and so much r 
steel made. Speaking from experience, the author would claim 
that the making of electric steel is directly proportionate 
to patience rather than to knowledge. 

ere has been a surfeit of talk about production as a cure-all. 
No better illustration of the wrong interpretation of this magic 
word could be found than the farcical method of running the 
electric furnace by the clock and specifying beforehand the 
length of time that must be taken per heat. e most amusing 
experience was of the worker who set himself to get a heat out 
of a 3-ton furnace in 4} hours, and became greatly excited if 
4} hours were taken, sometimes managing to get it out as the 
clock struck the quarter, to be rewarded, in consequence, with 
spongey ingots. In this connection, the author cannot refrain 
from laying, much blame on, the patentees, in their zeal for 
business, for stressing this point of time, nor excuse the gulli- 
bility of the buyer for thinking that he had bought an automatic 
machine for making steel. The engineer’s specification that in 
efiect says that ‘no electric steel need tender,”’ is not an indict- 
ment of electric steel in itself, but of those plant owners who 
have shown a lack of appreciation of the factors referred to 
above as 'y for 
The history of steel-making during the last thirty years 
could be written in terms of a struggle to keep sulphur and 
phosphorus down. The acid Siemens process was a distinct 
advance on the Bessemer, and the basic processes made a still 
further step ; but the electric basic-lined furnace has made it 
possible to obtain steel containing 0.02 per cent. sulphur, and 
sometimes, as in the case of some of the alloy steels, 0.01 per 
cent., or thereabouts, 
Practically no information is available as to the composition 
of electric furnace slags and the accompanying metal, from the 
point of view of the sulphur and phosphorus contained. Size 
of furnace evidently has an important effect on the elimination 
of sulphur. This is due mainly to the fact that the oxidising 
slag can be raked off with greater minuteness in the small size 
of furnace, but it is also due to a larger slag area in proportion 
to -weight of bath. 
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given period—gay, several months—and on an equal number of 
test pieces and sar for inspection, will give a larger per. 
centage of success Siemens steels of the same composition, 
This is the test of time which any new is called upon to 
meet. The torsion tests are also particularly interesting. To 
obtain three revolutions of twist with a tensile strength «{ 67 
tons. denotés density and sound material. Compression tests 
would have shown up still more clearly the value of the fore. 
going series. A practical. application of this steel was 1iade 
over two years ago when the demand for high-quality aero; lane 
exhaust valves was at its maxirnum ; stamping dies, made from 
this nickel-chrome steel and used for embossing the valve, 
were watched for a time. A pair of dies, used alternately, 
stamped 24,000 valves without requiring machining. Further 
records were not taken, but as these dies are still in use, it is 
estimated that 60,000 to 70,000 valves must have been stamped 
in them, with only a few machinings to re-surface the die. 
Slight breakdown of surface ensues after prolonged use, mostly 
due to the practice of quenching in water, after stamping, say, 
two or three valves. 

High-tum; steels are useful in certain classes of cold 
stamping where great density is required in the die. Through 
the kindness of Dr. Hutton and Mr. Hanson, a die has been made 
from electric high-speed steel and put into use for dessert spoon 
spreading ; so far some 30,000 spoons have been dealt with, 
the die still being in use and in good order. Generally speaking, 
a die capable of going so far continues giving a much longer life. 
The problem of die steels is very complex, as the purposes for 
which they are required are multitudinous, but wear, shock, 
compression, rigidity of shape, have all been satisfied by using 
electric steels of various qualities. 

It would be as well now to examine the cutting power of 
electric steels ; the author has devoted a good deal of time to 
this important subject, but the factors and processes involved 
are so many that it is exceedingly difficult sometimes to form a 
judgment Four tools—two crucible and two electric—16 to 
18 per cent. tungsten type, were made from four separate bars. 
An endeavour was made to tind the relation of cutting speed to 
endurance. The electric steel tool gave the most satisfactory 
curve, and by dropping the speed from 55ft. to 45ft. only, the 
life was increased from 8} min. to 145} min. The bar used for 
the test was hatd steel, carbon 70 per cent., manganese 77 per 
cent., normalised—not annealed, as is generally adopted —with 
@ Brinell hardness of 255. The 145-min. test was the most 
remarkable the author had yet seen. After 100 min. had elapsed, 
the tool and the chips began to show redness whieh continued 
until exhaustion The crucible steel used gave inferior 
results with water hardening, as compared with air-blast harden- 
ing, so further tests at lower speeds were not considered worth 
doing.’ The standard tool of a well-known waitet-hardening 
steel was inferior at 55ft., and at 50ft. very erratic. 


Going into the very complicated question of drill testing. 
where so many factors beside the quality of the steel are involved, 
such as the heat treatment, and the uncertain factor of the 
materia] operated on, however carefully prepared, some tests 
conducted by the author showed that electric steel could survive 
the ordeai of erilling 200 holes of 2in. in depth, leaving a too) 
still capable from all appearance of doing considerably more 
work, whereas the author has never yet obtained a crucible 
drill which will do the same. 

Cost of production has been excluded altogether from the 
paper, as it varies in every works according to equipment, 
design and space available in the shop. But suppose it is arrived 
at, what is it to be compared with ? Are several 3 or 6-ton fur- 
naces to be expected to compete with, say, six 50-ton Siemens 
furnaces ? From costs got out some time ago, when conditions 
were much steadier than in these days, the author formed the 
opinion that a 15-20-ton electric furnace would” produce as 
cheaply as a 50-ton acid Siemens furnace. .The question of 
cost must never, however, be allowed to take first’ position in 
the steelmaker’s mind. There is no compromising in steel- 
making—a good heat, even though it may have cost 5 or 10 per 
cent. or even more over the second best, will have proved the 
cheaper by the time the steel reaches bar form. Too many 
technologists are engaged in investigating complaints of bad 
steel—-they would be better engaged in making good steel. 


Mr. E. H. Saniter said this was the first paper on 
the subject by a manufacturer producing steel in an 
electric furnace. He hoped that either Mr. Carlisle 
or some other maker of electric steel would provide 
further papers which would fill in some of the gaps 
which were left on the manufacturing side of the 
subject. The author of the paper referred to the 
great immunity from sulphur and phosphorus which 
could be obtained by the employment of electric 
furnaces, but he would like to remind them that 
almost the same results could be obtained in basic 
open-hearth furnaces. He did not think that was a 
point which could be pressed very much in favour of 
electric steels. 

Mr. A. McCance referred to the undoubted prejudice 
which existed in certain quarters against the use of 
electric steel. The question should be examined 
impartially, because it was one which affected a 
very: important section of the steel industry. When 
electric furnaces were first introduced a great many 
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as pieces of electrical apparatus to be looked after 
by an electrical engineer. _ Naturally, it was just as 
impossible for an electrical engineer to make stoel as 
it would ,be for a steel maker to take charge of an 
electric station. The result, was disastrous. The 
quality of the steel coming out of an electric furnace 
depended upon the man who was in control of the 
operations. 

Mr. Carlisle; in replying, said he quite agreed with 
Mr. Saniter that basic steel could be made quite as 
good as electrical steel, but in a recent paper before 
the Iron and Steel Institute it had been stated that 
the sulphur in basie steel could only be made low by 
a good deal of lost time, and that commercially it 
was not a good proposition. With electric steel that 
was not the case; one could get the sulphur and 
phosphorus low more easily than in the case of basic 
steel. 

The meeting concluded with a vote of thanks to 
the Cardiff Reception Committee for the entertain- 
ment of the members, and to the various firms 
who had issued inyitations to their works. 

Members were invited on the second day of the 
meeting to a luncheon on the invitation of Lord 
Bessborough and the directors of Guest, Keen and 
Nettlefold, Limited. In the afternoon visits were 
paid to the Alexandra Docks, Newport, and to Barry 
Docks. Both visits were largely attended. 

At Newport, in addition to inspecting the new 
entrance lock, 1000ft. long by 100ft. wide, visitors 
were able to see in operation the new coal hoists at 
the Alexandra South Dock, one of the newest of which 
has a lift of 70ft. from quay level, the highest lift 
of any coal hoist in South Wales, and a capacity of 
shipping coal up to a maximum of 800 tons per hour. 

The coal shipping appliances at Barry were also 
inspected with much interest. In all there are forty- 
one tips and movable hoists. 

On Thursday, excursions were made to the Ebbw 
Vale Works and to Chepstow. At Ebbw Vale im- 
portant additions to plant are now in progress. 
An additional battery of coke ovens, numbering 100, 
is now in course of erection, which will increase 
the number installed to 350, having a capacity of 
over 600,000 tons per annum. A new blast-furnace, 
which will raise the output to over 10,000 tons of pig 
iron per week, is also nearing completion. A feature 
of recent developments is the acquisition of extensive 
iron ore properties in Monmouthshire which will 
shortly be producing the whole of the ore required 
at the furnaces. In the near future the company 
will be a self-contained enterprise having the control 
of every operation, from the mining of the ore, coal, 
and limestone to the finishing of the steel sheets and 
other products. The company owns four wharves at 
Newport, where iron ore and pit-wood required by 
it are received and shipments of pig iron and 
finished steel effected. 

Visitors to Chepstow were given an opportunity 
of inspecting the yards and establishments of the 
Monmouth Shipbuilding Company. 

The last day of the meeting, September 24th, was 
devoted to visits to Port Talbot and Swansea. At 
Port Talbot an inspection was’ made of the Port 
Talbot Steel Works and the new Margam Iron and 
Steel Works of Baldwins, Limited. Both of these 
are excellent examples of modern steel plants. At 
the latter works the blast-furnaces are capable of 
producing 4000 tons of iron weekly, and the open- 
hearth steel plant consists of four basic furnaces of 
sixty tons capacity of the fixed type, to be supple- 
mented by a mixer and. 160-ton tilting furnace. The 
rolling mill is two-high reversing with rolls of 36in. 
diameter. It is intended to make additions to this 
section of the plant, and when the contemplated pro- 
gramme of extensions has been earried out the 
capacity of the rolling mill will be increased to 5000 
tons. The by-product plant is of the latest type, 
capable of manufacturing the highest grade of benzol 
and sulphate of ammonia, A tar distillation plant 
is in course of erection. The adjoining Port Talbot 
Steel Works presented several features of interest. 
The melting plant, consisting of eleven large open- 
hearth furnaces, is capable of an output of 250,000 
tons of steel ingots a year. The mills, which produce 
billets, blooms, rails and sections for shipbuilding, 
engineering and general constructional purposes, 
include a 32in. bar mill, and the combined capacity 
is over 5000 tons a week. 

Those who proceeded direct to Swansea had an 
opportunity of inspecting representative works en- 
gaged in the manufacture of copper, tin, galvanised 
sheets, and weldless tubes. Members were enter- 
tained to luncheon at Swansea on the invitation of 
members of the local Reception Committee, and to 
dinner by the Swansea Chamber of Commerce, and 
manufacturers of the district, afterwards returning 
by special train to Cardiff. 

The resumption of the autumn provincial meetings 
of the Institute after an interval of six years proved 
& great success. The local Reception Committee, 
to whom Mr. David E, Roberts acted ‘as honorary 
secretary, is to be warmly congratulated on the 
character of the programme arranged. It need 
hardly be added that the officials of the Institute 
co-operated with Mr. Roberts in securing the smooth 
working of the arrangements. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Resumed Trade and Industrial Peace. 


Tue Midland iron and steel market is exceedingly 
thankful this week at the return of industrial peace in 
the coal trade. True, all difficulties are not yet removed. 
But they are rapidly vanishing, and the daily march of 
events plainly indicates that very soon masters and men 
and the Government will once again be in happy indus- 
trial embrace. The relief to the iron and steel trade is 
untold, and everyone is now anxious to make the utmost 
of the remaining three months of the trading year. With 
a@ restoration of confidence there would, it is believed, 
in this district be an immediate expansion of trade, 
despite the tightness of money, and confidence depends 
primarily on: the co-operation of ull the interests con- 
cerned. The Staffordshire iron and steel industries have 
a lot of work in hand. Some of the finishing mills have 
enough to carry them on to the end of the yéar.”* Prices 
of malleable iron are upheld, despite louder talk of external 
competition in several directions, particularly as regards 
Belgium, In bar and strip iron, makers this week continue 
to report their ability to obtain premiums on the basis 
quotations. Gas strip, for instance, fetches £34, against 
the basis of £32, good merchant bars range up to, £32, 
although the official basis is £30 10s., and for Staffordshire 
nut and bolt iron the general market level is in the region 
of £31. Belgian qualities are quoted at a much lower 
figure. A drop of £1 is reported to have occurred lately in 
imported Belgian nut and bolt material. There is no 
material augmentation in the supply of Staffordshire 
puddled iron, and prices are firmly upheld at £23 10s, to 
£24 for bars, and 10s. to £1 additional for heavy iron 
billets. The fall in galvanised sheets has been arrested. 
Buying is not on the scale of a few months ago, when 
the simultaneous rush of orders from markets overseas 
led to inflation, but the position is still considered sound. 
South America is buying, though on a diminished scale. 
India is coming on the market again, and there are 
inquiries from other centres, With confidence re-estab- 
lished there ought to be a progressive activity again, 
Open annealed black sheets fetch about £36 to £38. 
Prices as low as £41 to £42 have been quoted for galvanised 
corrugated sheets, but there are a few makers who refuse 
to come down to anything like this figure. Interest is 
taken here in the cabled news from America this week 
that British galvanised sheets are just now being offered 
in New York at lower prices than the native article. The 
accuracy of the intelligence is not impossible. 


A Strong Raw Iron Market. 


Pig iron is the strongest department of the 
Midland iron market. Smelters evidently realise the 
strength of their position, seeing that even under present 
conditions demands are overwhelming, whilst they may 
count upon a great expansion of business when matters 
resume their normal course. Prices are maintained at 
recent advances, whilst in some cases, where buyers’ 
requirements are imperative, premiums can be obtained. 
Foundry pigs appear to be as scarce as ever, The reduced 
consumption in many dependent industries has had no 
effect so far on the volume of work in the foundries. Forge 
pigs are not called for so urgently as foundry, and probably 
orders could be placed for some brands at a little less 
than the nominal basis. Increases in the higher grades of 
South Staffordshire pigs have, as I reported last week, 
been made to bring them into conformity with the lower 
qualities. Cold blast has risen by 20s. a ton to 385s. and 
392s., No. 3 foundry iron is 277s, per ton, and forge 265s. 
Midland irons are.as follows :—Northamptonshire : Forge, 
242s. 6d.; No. 3 foundry, 247s. 6d,; No. 2, 250s. ; No. 1, 
252s. 6d. Derbyshire: Grey forge, 265s. ; No. 4 foundry, 
277s. 6d. ; No. 3, 280s. ; No. 2, 2858, No. 1, 288s. : basic, 
277s. 6d. at furnaces. 


Foreign Steel on Birmingham Market. 


Foreign steel is very conspicuous this week on 
the Birmingham market. There is a certain amount of 
cutting in mild steel bars owing to the quickening of outside 
competition, American supplies being procurable at 
something like £24 c.i.f. Producers at home quote 
£28 to £30. Steel barb wire has been reduced £5 per ton 
for the home trade. The basis price is now £56. There 
is little business passing in wire rods, substantial stocks 
having accumulated. American export business to this 
country has fallen away materially. The finished wire 
mills have a big volume of business in hand, but there is a 
decided curtailment in new orders. Many steel makers 
state that they are heavily committed for the heavier 
sections and sizes. | Some plates have been bought in the 
Midlands from the United States, but their cost here is 
too high to induce any general buying. They have been 
taken only by a few constructional engineering firms 
which are able to command good prices for their work, 
and which have urgent requirements to fulfil. It is thought 
possible in some circles that before long Belgium may be 
able to supply some of the heavy steel material required 
by Staffordshire constructional engineering firms and 
by the tank and similar makers. Belgian billets have 
been offered at about £18 f.o.b. Antwerp, which would 
work out at about £20 10s. here. Some fairly large French 
lots of billets have also been brought within reach of this 
market, and American exporters are likewise making bids 
for the trade. It is stated that some of the makers at 
home are not unwilling to approximate prices to those of 
the foreigners, if, by so doing, they can prevent business 
going abroad, There is little symptom. of any general 
weakening, however, quotations running at £22 10s. to 
£23. Sheet bars are obtainable at £22 10s. 


The Decreased Coal Production. 


While masters and menin'*the -coal.trade are 
discussing decreased Ronen and its causes in London, 





the men’s agent at Cannock Chase denies that responsi- 





bility should be laid at the door of the miners. Men 
working in South Staffordshire, he pronounces, could 
increase their output, and their wages considerably, if 
facilities were afforded at the collieries for them to do so. 
Owing to’a shortage of rails and tubs, the men now had 
to “backen”’ the coal, and they had to do work not 
once, but twice and three times over, before they could 
get the fuel away. It would be interesting to ascertain 
exactly how much of this is true. Perhaps we shall know 
when the London deliberations are completed, or at any 
rate we shall then be in a better position to judge. 


Research Work in Cast Iron Industries. 


To-day—Thursday—there will be inaugurated in 
Birmingham the new British Research Association for the 
Grey and Malleable Cast Iron and Allied. Industries, of 
which I have previously written. A large attendance of 
members of the trade is anticipated, gathered from various 
parts of the country. .An official we to the new body 
is to be extended by the Lord Mayor. Sir Herbert Austin 
is to be in the chair at the business proceedings, and 
addresses have been promised by Sir Frank Heath, of 
the Government Department of Scientific and Indus- 
trial Research, and by Dr. Hatfield. It will be recalled 
that to stimulate effort in repairing production deficiencies 
in national industrial manufacture, the Government, 
some while back, placed £1,000,000 at the disposal of the 
Research Department, and already eighteen trades have 
taken advantage of this offer of State aid by forming 
associations. Five others have already been approved 
and will shortly receive licences from the Board of Trade. 
This will be the second trade in which Birmingham is 
greatly interested to take advantage of the Government's 
offer to aid research. The non-ferrous metal trades 
formed their association sore time ago, and have their 
headquarters in Birmingham. The cast iron trade is now 
following suit. The British grey and malleable cast iron 
industries are in a peculiarly backward state in relation 
to research. Makers are for the most part still working 
on the old lines laid down by Ramur. This is proved 
sufficiently by the circumstance that during the war Dr. 
Hatfield was commissioned by the Government to inves- 
tigate the condition of the whole of the foundries in the 
country, numbering some 3000, and he found less than a 
dozen in which work was being conducted on scientific 
principles. By the formation of an all-British Association 
it is now hoped that manufacture will by and by be con- 
ducted on methods both more economical and productive. 
The work of the new body will be done mainly through a 
bureau of information and a laboratory. 


Unemployment and Foriegn Imports Both Growing. 


I have to report that unemployment is unhappily 
rapidly increasing in this district. The number of men, 
women and juveniles out of work in Birmingham alone 
increased between July 16th and September 4th from 
4650 to 8985, and something like 3000 more have been 
added this month. The total unemployed in the West 
Midlands numbers 23,000, as against only 5000 to 6000 a 
month ago. This means not a seasonal falling off in 
activity only. Birmingham is unique in the multitude of 
its industries. When there are more workers than are 
required in any particular industry they can generally 
be absorbed by some cognate branch. But at the present 
time this general principle is found wanting. By common 
consent the bulk of the falling off in employment comes 
from the motor and allied industries. Many of these 
are in a very bad state. An announcement of a new mass 
production scheme just made by Harper, Bean, Limited, 
motor engineers, of Dudley and Tipton, indicates one 
way in which there is hope of relieving the situation. 
Mass production schemes ought to give good progressive 
economy in works costs. A Midland member of the 
Engineering .Employers’ Federation has this week pro- 
nounced on to-day’s situation as follows : ‘“‘ It does not pay 
to put.fresh eapital into business with existing taxation 
and home and-world conditions. Prices of the materials 
of production, including labour, have reached their 
limit.’’ Simultaneously with this gravely increased unem- 
ployment, the import of foreign goods into the Birmingham 
district is growing. Your readers are already well acquainted 
with what igs going on in the matter of Belgian bar iron 
imports into this district. German and Austrian hard- 
wares are now beginning to arrive, particularly in respect 
of enamelled hollowware, in which class of goods the 
Continentals have ever been very strong. I hear, too, that 
a price list has recently been received in Birmingham 
from German firms offering engineers’ jigs at one-third 
the price local tool makers are asking for these articles. 


Commercial Aviation Industry—Poor Outlook. 


I am extremely sorry to have to report this 
week that one of the newest Birmingham and Midland 
industries is in danger, if not of extinction, at least of 
being crippled and its development stopped. I refer to 
commercial aviation. Already some well-known firms 
have closed down entirely or in part, and others have 
turned their efforts to other branches of industry. It was, 
of course, never considered possible to continue the pro- 
duction of aeroplanes on the scale demanded by the war, 
but it was thought that, with the reliability and safety 
of the modern aeroplane, there would be a sufficient and 
growing demand to keep some of the principal firms 
employed on an economic basis. That expectation has 
been only realised in part; and though the business is 
growing, it is.not growing quickly enough to justify the 
efforts these firms are making. 


Advance in Brass and Copper. 


The course of the copper market has not given 
much support to an advance in sheets of £2, making the 
price £168. Brass wire and strip have been advanced 
jd. per pound in Birmingham, making wire Is. 4$d. and 
strip ls. 34d. town delivery. 


Lessened Electric Power Supply. 


It is a matter of regret to manufacturers 
to have to observe that the Birmingham Electric Supply 
Department is again experiencing difficulty in maintaining 
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ull supplies of electricity, and some measure of. restric- 
tion on power and other users will be necessary until after 
the winter months. It has already been found necessary 
to curtail supplies in certain directions, and it is antici- 
pated that further measures may have to be taken as the 
Winter advances to avoid serious breakdown. The chief 
occasion of the shortage is that unavoidable delays have 
been encountered in the erection and equipment. of the 
new Corporation generating station at Nechells, near 
Birmingham, which should have been in operation. by 
now, but which is not likely to be ready for some con- 
siderable time,.. Had these new .works: been. available 
there would have been no difficulty in meeting all demands. 
The department points out it is obviously a matter of 
self-interest that power users and all others concerned 
should co-operate with it to overcome the present 
difficulty. 


Coventry and Motor Fuel Prices. 


The question of price and supply in regard to 
motor fuel is one of vital consequence to Coventry as 
one of the seats of the motor industry, and a few days ago 
a deputation organised by the Coventry branch of) the 
Automobile Association and Motor Union waited upon the 
Mayor of the city te bring to his notice the present. inor- 
dinately high price of petrol and its effect on. trade. 
Various speakers insisted that there was no doubt, about 
the importance of the matter to Coventry, both from a 
labour point of view and as concerned the trade interests 
of the manufacturing firms in the city. It was believed 
that the use of power alcohol would provide a solution to 
the difficulty, and it had now been abundantly proved that 
supplies could be obtained from within the Empire. After 
further demonstrations a resolution was passed that the 
rise in prices was viewed with greatconeern. The Mayor 
was asked to send representations to the Government, 
and request it to take steps to secure the production of 
power alcohol within the Empire. The Government was 
further desired to ensure that British-consumed ;coal 
should be treated to extract all possible motor spirit. 
The Mayor pronounced himself entirely in sympathy with 
the resolution. 








LANCASHIRE, 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE has been rather a better feeling in trade 
cireles here up to the time of writing, consequent upon 
the hopes raised by the news received at the end of last 
week that the miners’ notices had been postponed. If 
this should mean that an amicable settlement will be 
reached before this week is over then we may all con- 
gratulate ourselves, but if not, then the week’s delay 
is so much time to the bad. The view of many commercial 
men here is that if we must have war in the coalfields, it 
is better to start at once so as to get it over. While the 
threat is hanging over us very little business can be 
arranged ; and, in fact, so far as the outsider can judge, 
sellers of iron and metals are quite as unwilling to sell 
as buyers are unwilling to buy. .The whole trade is, to a 
very large extent, held up pending a settlement of labour 
questions ; and if the coal question be settled there are 
still several others to cause anxiety. 


Pig Iron. 

The market here for foundry iron remains quiet, 
but mainly because of the hesitation with regard to the 
coal negotiations. Whenthisc ‘bt is cleared away, and, of 
course, if a satisfactory and permanent solution be 
reached, there may be a slight spurt in the Lancashire 
trade, but at present both buyers and sellers seem to be 
holding back. One finds no change in the prices quoted 
here for foundry iron, and there does not seem to be any 
expectation of an immediate fall whatever may happen 
in the matter of coal; but at the same time there is not 
much belief in any further rise. Manchester is now one 
of the dearest places for foundry iron, and this uncom- 
fortable sort of pre-eminence seems likely to be prolonged 
unless both Cleveland and Scotch ironmasters decide to 
raise their prices. The chance for lower prices will come 
when more foundry iron is being made, and this might 
be brought about by any serious increase in coal output 
or it might come through a falling off of the demand for 
steel-making irons and a transfer of furnaces to foundry 
quality. The nominal prices to-day in Manchester are 
just asthey were, say, from £14 10s. to £15 per ton delivered 
for Midland No, 3. There is very little Cleveland iron on 
offer. 


Metals. 


The demand for the non-ferrous metals in this 
district is very far from active, and the evident tendency 
amongst consumers is to buy only small quantities for 
immediate use. There does not seem to be any general 
expectation of lower prices to account for this tendency ; 
unless perhaps in the case of lead ; and hence it must be 
put down to the great uncertainties which surround the 
manufacturing trades, and particularly that of mechanical 
engineering. There is plenty of room for an increase in 
the construction of machinery of all kinds, and particularly 
for cotton machinery, for during the war very little renewal 
of cotton mill machinery took place, so that’ one ought 
to be able to predict a boom in this department of the 
industry ; but there is no sign of any such boom being 
on the way, and perhaps. the troubles which are now 
affecting the cotton trade of Lancashire will delay the 
construction of new machinery still further. But one 
fears that there is a deeper reason for the comparative 
failure of .the demand for metals in Lancashire, viz., that 
whereas at one time the county was one of the* cheapest 
districts in Great Britain for the production of machinery, 
it has become one of the dearest. Iron, the foundation of 
all machinery, is certainly dearer in Lancashire than it is 
anywhere else, and the enormous increase in the railway 
rates tells against a district to which all the metals must 





be brought from a)distance... ‘The outlgak in the copper 
market does not yet Seem AL i eke clear. A further fall 
in the American exchange tends to make imported copper 
dearer to a certain extent, but no one seems yet to appre- 
hend any serious advance in this metal. The failure to 
adjust the strike at Rio Tinto. may also prevent supplies 
of Spanish copper from being shipped, and this ought to 
strengthen the market, _ but the, fguth is that weewant 
a much more active consumptive demand. Some people 
say that the demand for new metal is ‘affected by the 
fact that there is so much old’ metal about. It is true 
that there is a large quantity of scrap, but from’ conver- 
sations with various dealers in the district one gathers 
the impression that the effective demand for it here is 
very far from satisfactory. .The market for tin has been 
fairly steady, but there is no very definite lead one way or 
the other. There seems to have been a better business with 
German consumers lately, and no doubt Germany needs 
a large quantity of the metal if her engineering industries 
are to be restored. Lead and spelter do not show very 
much change, although the latter manifests some signs 
of recovering from the extreme depression of the early 
part of the month. ; 


Finished Material. 


There, has been no price alteration announced 
in regard to finished iron and steel, but it is probable that 
the market is not in so strong a position so far as future 
business is concerned. 


Scrap. 


Dealers in the scrap market report that very 
little business is now being done, but prices are nominally 
unaltered. Foundry scrap seems to be fairly firm, and the 
quotations range from £11 to £12 for the best kinds. 
Heavy wrought scrap is steady at £10 to £10 5s. per ton, 
but heavy steel melting scrap is weak, and one hears of 
sales at as low as £9 per ton. 


The Engineering Trades. 


Although most of the engineering firms in this 
district are still well employed, reports to hand indicate 
that there has recently been a considerable falling off in the 
number of new orders received. The monetary stringency 
and fear of further labour troubles have been largely 
responsible for this state of affairs. Overdrafts, on which 
so many firms have relied in the past for the financing 
of their businesses, are now very closely scrutinised by the 
bankers, and in many cases fresh capital has had to be 
introduced in order to pay off loans of this description. 
This money shortage, if continued for long, will probably 
bring about a reduction in prices in all branches of engi- 
neering, and ultimately unemployment, as it is already 
doing in the motor car industry. The cotton trade, too, is 
under a cloud at present, and ‘this branch of industry is 
usually regarded as a reliable trade barometer in this 
part of the country. 


Barrow-in-Fupness, Thursday. 
Hematites. 


Throughout North Lancashire and Cumberland 
there is a very busy state of affairs in the hematite pig iron 
trade. In all, there are twenty-seven furnaces in active 
blast, and a good solid production of iron is being main- 
tained, the whole of which is going into prompt use. 
Local steel makers at Barrow and Workington are big 
users and take regular supplies of metal direct from the 
furnaces, and on outside account requirements are good. 
There has, however, not been a big rush of business of 
late, for there have been disturbing elements. Trade for 
the past few years has been almost wholly on home account, 
with the exception of a few special parcels for France, but 
it is expected that in the immediate future more attention 
will be paid to continental business. At present there is 
nosurplus iron available, but there is the possibility of more 
being done in that direction. Prices are steady, with parcels 
of mixed numbers of Bessemer iron at £14 15s. to £15 5s. 
per ton, and special brands at £16 5s. to £17 per ton net 
f.0.t. 


Iron Ore. 


There is a very brisk demand for hematite iron 
ore. Practically the whole of the output is being used up 
in the district, for supplies are not sufficiently large to 
leave any margin of note for outside users. The output, 
taken altogether, is bigger than it was. Prices are steady, 
with native ores at 59s. to 70s. per ton net at mines, and 
Spanish and North African ores at 50s. per ton delivered 
to West Coast furnaces. 


Steel. 


There are no features that are new to report in 
the steel trade. The demand generally is not so good 
as it was for most descriptions, and in some sorts there is a 
distinct falling off. Nothing is being done at Barrow in 
ship or boiler-plates, but some of the other departments 
are pretty well employed. Rails are quiet at £25 per 
ton, with light sections at £27 to £29 per ton. Billets are 
at £24 per ton, ship-plates £25 1(s.; and boiler-plates £31 
per ton. 


Fuel. 


There is a brisk call for coal, which is at 45s. per 
ton delivered; Durham and Northumberland being the 
chief sorts in use. House coal is at 50s. to 60s. per ton 
delivered and in pressing demand. East Coast coke is in 
strong request, and the price is 75s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent. ) 
The Coal Conference. 
' ‘THERE is probably no one better qualified to 


speak on the colliery question at any time than Lord 
Aberconway. Ho is never a pessimist on the subject, 





though he has, always, made a point of publicly warning 
miners of the ruinous results of absenteeism and other 
evils by which output is restricted. I remember at the 
close of last year, when the air was. charged with demands 
for joint control, nationalisation and similar revolutionary 
proposals by some of the extremists, T asked his Lordship 
his opinion’ of ‘the outlook for ‘coal mining interests, 
Speaking from memory, Lord Aberconway’s reply wag 
that there would be troubled.waters for a time, but that 
afterwards the position would, be found to be quite sound, 
He therefore viewed the outlook with confidence. On 
Monday last his Lordship was here in Sheffield, addressing 
shareholders in the Sheepbridge Coal and Iron Company, 
and he spoke in the same spirit of optimism regarding 
the outcome of’ the colliery: dispute. He not only felt 
that the Conference then sitting in London would have a 
happy ending, but throughout the past weeks of general 
anxiety as to what might occur he personally never 
expected a strike would take place. By this time, of 
course, we shall all be wise, for the points of difference 
between the owners and the miners will either have been 
settled or accentuated ; but, speaking well before the 
event, Lord Aberconway seemed confident that the Pre. 
mier’s datum line proposal ‘would be accepted, and that 
it would be| probably drawn at. the 240,000,000 tons 
mark. Even if that figure has not, been actually veritied, 
the forecast was an interesting one, especially as it was 
made by an authority in touch with both employer and 
employed. 


How Output has Fallen. 


Lord Aberconway ridiculed the idea that the 
owners had contributed in the least degree to a reduced 
output. The very suggestion seems preposterous, because 
if there is a text, from which employers generally have been 
preaching themselves hoarse it is ‘accelerated pro- 
duction,” though it mtist be admitted that development 
work in the coalfields about here has been seriously 
retarded by the embarrassing position in which owners 
have found ‘themselves of late: After all, colliery com 
panies are private enterprises, and as such cannot afford 
to spend themselves for the special benefit of Government 
expedients or Socialist fads, Give them a fair field and 
inspire the investor with confidence and they will develop 
the coalfields to the utmost. Observing that the nation’s 
coal output is nearly 50,000,000 tons short of pre-war 
production, his Lordship quoted some interesting figures 
relating to the Sheepbridge pits. For the year just before 
the war the total output per man working at the face was 
755 tons. For the first year after the war it had fallen 
to 668 tons, or a drop of one-sixth. But in the present 
year the figures were even worse. The output was only 
561 tons per man at the face, or 24 per cent. less than 
in the year preceding the outbreak of war, ‘‘ That,”’ he 
added, “is entirely an affair of thé men at the face. It is 
a remarkable thing that the output during the last twelve 
months, which dropped off so seriously, was accompanied 
by a rise in wages of nearly one shilling. That entirely 
bears out the argument which Sir Robert Horne and the 
Prime Minister urged during the recent discussions ; and 
what is true of Sheepbridge is, to my knowledge, trve of 
nearly every other colliery in the country.”’. His Lordship 
could not leave the subject without another tilt at absen- 
tees. It was a very serious thing, he said, to find that in 
the year just closed absenteeism at the Sheepbridge 
pits amounted to about 25 per cent. of the miners ; or, 
in other words, that of every hundred working hours 
only 75 were actually worked. 


Sheepbridge Developments. 

The Sheepbridge Company is the parent of 
several well-known mining properties in this part of the 
country, and the total output of the associated concerns 
last year amounted to about 2,500,000 tons. The manage- 
ment is now sinking to the lower seams at Glapwell, the 
shaft being already.a short way down, and half a dozen 
seams of good workable coal, with an aggregate thickness 
of 234ft., have been proved in one of the old shafts. The 
cost of working, however, is 14s. 10d. higher a ton than 
it was in 1914, the wage percentage being 162 per cent. 
above the 1911 basis and 204 above that of 1888. Timber 
is 300 per cent. higher than’in 1914, rails 280 per cent., 
leather 200 per cent., rubber 200 per cent., iron and steel 
350 per cent., and w-re ropes 300. per cent. dearer. The 
Company’s ‘ironstone mines have yielded during the 
year 272,000 tons, all of fairly good quality, and in the 
Rocksby district of Frodingham, North Lincolnsnire, 
a new mine has been opened containing 209 acres of 24ft. 
thick stone. Davelopment work at the Royston Grange 
limestone quarries is being retarded through a shortage 
of men. One of the company’s blast-furnaces has been 
blown out during the year, so that there was a decline 
shown in the make of pig iren ;- but new modern auto- 
matically charged blast-furnaces have now, been erected, 
and a new gas-cleaning plant is nearing completion. The 
rolling mills and foundrieshave done exceedingly well, and 
the munition works have been transformed into fitting shops 
for turning ordinary castings, while the foundries have be. n 
considerably extended. From allthis it will be gathered 
that’ the Sheepbridge enterprise is maintaining ‘ul 
activity,,in spite, of all the “slump” talk, and Lord 
Aberconway speaks of a tremendous demand for the 
company’s. products and prospects of full employment 
in the coal trade for many years to come. 


From Siam and_Buenos Aires. 


We have had two.interesting trade visitors in 
Sheffield this, week.. In my previous letter I mentioned 
that Prince .Purachatra, Commissioner-General of the 
Siamese State Railways, was coming. His Royal Highness, 
brother of the King of Siam, arrived on Saturday, and 
after spending Sunday in Durham, commenced’ a tour of 
several works heré on Monday, coricluded it on Tuesday, 
and left for London. ‘The'Prince, it seems, is keen on dis- 
covering ‘all the latest ideas in. railway material—including 
rolling stock—-and road-making machinery,, Siam 15 
desirous of modernising its railway and road, transport 
facilities with a view to an important expansion of com- 
merce and industry, and it is hoped that as a result ot 
what he saw in this district,-some good business will 
follow. Sheffield has for long had trade relations with 
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Siam, and the city was never so well equipped as now for 
a permanent broadening of the relations and a strenthening 
of the commereial ties binding the two nations together. 
The other visitor was*Mr. H. O. Chalkley, H.M. Com- 
mereial Secretary at Buenos Aires. In the course of a 
chat with Mr. Chalkley, who came to meet Sheffield 
manufacturers and to advise them regarding the trade 
situation’ in the Argentine, I learnt that a rather wide 
margin, in favour of the United States, exists between 
British and American quotations of iron and steel, and 
that is the problem we shall have to solve -before we can 
expand our business with the Argentine. This price, 
difference is:specially noticeable in all: kinds of construc- 
tional steel. The Argentine, however, recognises that it 
is British capital that, has deyeloped the country, fully 
£400,000,000 having been invested there, half in railways, 
and there is an excellent feeling toward Britain, American 
manufacturers, however, are making rapid headway in 
the Republic, and not many months ago secured some 
very important railway and constructional steel orders 
which might easily have come to us had prices, and 
particularly delivery, been reasonable, Mr. Chalkley 
told me that as soon as ever it is possible for the Argentine 
to resume raising money abroad there should be a tremen- 
dous amount of business to be placed: with some one for 
railway and bridge construction, and. for the’ benefit 
of firms interested it) may be mentioned that what. are 
now. being regarded. as standard credit terms provide 
for payment ninety ‘days after delivery. ‘Those, Mr. 
Chalkley says, are quite safe terms for British firms. 
Commercial aviation is not progressing very rapidly there, 
but British private enterprise is leading the way in the 
matter. The motor car industry is retarded by the 
lack of good roads. As it is, outside the large cities 
motors have to be driven across country, for which reason 
the cheap light American cars appear to be preferred. 
‘The country’s finanees are now on a sound basis, and a 
period of prosperity is being experienced, through a sue- 
cession of good crops. These points should be of value to 
firms desiring to expand in the Argentine markets. 


General Conditions. 


Although one is continually hearing reports of 
further discharges of men in the steel works, things are 
not as bad as some would make them out to be. For 
instance, ab one works, whose operations were recently 
paralysed by the cancellation of Belgian orders, said to 
run into £200,000 or £300,000, there has been quite a 
niece recovery, the plant being now fairly well employed 
again. The rolling mills, too, have plenty of work, and 
makers of hand tools, files and saws, cannot produce fast 
enough to meet requirements. Rolling stock and loco- 
motive builders are busy, and tramway steel departments 
have not too much to grumble about. Most of the foun- 
dries are well employed, and it is confidently anticipated 
that as soon as the motor market has readjusted itself 
financially a fresh spurt of business will commence. There 
is @ very fair volume of quiet buying of steel by engineers 
generally, though business now has to be looked for—it 
is no longer thrown at makers. I hear of preparations 
being made here and there for re-entering the Russian 
market as soon as the condition of that country makes 
business possible and safe. Even now a certain amount of 
trade is passing, but generally through the medium of 
another country. High-speed steel makes a very slow 
recovery, there still being huge surplus stores in the 
market, and until these have been absorbed the crucible 
furnaces cannot develop activity. The cutlery section 
of the steel trade is exceedingly busy, with the exception 
of razors and penknives—-which reminds me that there 
seems to be nothing in the report that a new electric process 
of hollowing razors is now in operation, whereby grinding 
is entirely eliminated. A serious accident occurred 
at the works of the Brightside Foundry and Engineering 
Company, Limited, on Monday afternoon. Several men 
were casting, and when the metal had partially set in 
the roll one of them took out the core barrel, with the 
result, it is believed, that moisture came into contact 
with the hot metal, which flew in all directions, burning 
three of the men rather severely. ° 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Coal Crisis and its Effects. 


THE coal crisis, with its omens of industrial 
stagnation and financial disaster, has completely over- 
shadowed all other prepossessions in the mind of the 
commercial community this week, but the cloud of 
pessimism which has existed for some time appears to 
have lifted and given way to a more optimistic feeling. 
The opinion seems to be general that with a reasonable 
attitude which is now more evident than before, there 
should not be much difficulty in arriving at a just and 
equitable settlement. The effects of the strike threat, 
however, are being sériously felt in the North of England, 
In such uncertain condition: people naturally avoid com- 
mitting themselves, and no one is buying anything except 
what is absolutely necessary for the moment. The 
activity at the iron and steel works is maintained, but 
there is ne doubt that the continuity of the labour unrest 
is lessening the volume of business in this country, to the 
benefit of foreign competitors. In the shipping mdustries 
great slackness has set in, and the outlook is anything but 
reassuring. Crews of vessels in Northern ports are being 
paid off for an indefinite period, and the ranks of the 
unemployed are being daily augmented. The masters of 
colliers lying in the Tyne waiting for cargoes consigned 
to the Continent have’ received instructions to lay up 
the vessels, pending a settlement of the coal dispute, 
Coasting colliers, of course, are not affected. Many of the 
dry docks are empty, and there is a prospect of important 
contracts being lost altogether, or seriously delayed. 


Cleveland Iron Trade. 


There is little change in the position of the 
Cleveland pig iron trade. Business has been on the quiet 





side this week, and this is likely to continue until a definite 


decision is arrivéd: at regarding the coal dispute. ‘There 
has been an inclination in some quarters to interpret the 
modification of the export embargo in so far as it relate: 
to siliceous and mottled and white iron as betokening a 
general restoration of the balance between supply and 
demand. But if any hopes have been entertained’ of the 
early release of foundry pig iron for export it is already 
évident that these hopes are doomed to disappointment. 
Little short of a famine still prevails. .The amount of 
foun: iron available is quite insufficient to meet the 
home demand, and so long as home consumers have to be 
turned away empty-handed, the Cleveland makers, at 
all events, aré determined not to ship iron abroad, This 
is a period of the year when usually a heavy autumn 
demand sets in, but the volume of business is governed 
now, not by the demand but by the amount of iron on offer. 
Makers’ stocks are practically denuded, and with the bulk 
of their output already sold, they have little or no iron to 
satisfy new inquiries. It is an unfortunate position, but 
there it is; and all that can be done is to make tne best of 
a bad situation. The autumn allocations for Scotland 
are not yet out, but inquiries all round are heavy, and it 
will ‘simply be a case of rationing regular customers, 
Though siliceous iron is now on the export list, there is 
really very little of it available even at the enhanced figure 
of 277s. 6d., and it is difficult to find a market abroad for 
mottled and white iron, to which the foreigner is not 
accustomed. Home prices all round are firm and un- 
changed, No. 1 Cleveland being at 237s. 6d., No. 3 G.M.B., 
No. 4 foundry, and No. 4 forge, 225s. per ton. 
Hematite Pig Iron. 

Little change is reported in the East, Coast 
hematite pig iron trade. Supplies are very scarce, and the 
demand is very heavy. Makers are sold right to the end 
of the year, and second hanc's are not now offering any 
iron, Possibly an occasional small lot of mixed numbers 
could be picked up for export at 280s. per ton or more, 
but even home consumers have great difficulty in covering 
their requirements, though the price is fixed at. 260s, for 
mixed numbers and 262s. 6d, per ton for No. 1, 


Iron-making Materials. 


Business in foreign ore is show ing signs of expan- 
sion, and reported sales of best Rubio at 5@s. per ton 
indicate a stiffening in price. This figure apparently 
includes a freight of 18s.,which represents the latest fixture 
from Bilbao to the Tees. Ore freights have stiffened since 
the coal crisis became acute, owners preferring to avoid 
British ports, but a settlement of the dispute should bring 
about a speedy reaction. The fuel supply is still inadequate 
to meet the needs of the trade, and there have been many 
complaints. It is hoped that a definite settlement of the 
coal crisis will lead to an improvement. Good medium 
furnace kinds are firm at 62s. 9d. at the ovens 


Manufactured Iron and Steel. 


Business in finished material is still very. much 
on the quiet side, buyers showing little disposition to 
commit themselves to any extent in view of the uncer- 
tainty of the labour situation... The continued lack of 
orders, however, has not yet affected present activity, 
but there is no doubt an easing off in shipbuilding require- 
ments. Further reports are to hand of American price- 
cutting, but it is not thought that American competition 
will prove as serious as Belgian. At present prices are 
maintained at the recent advances, but, there is a growing 
belief that they will have to drop. There is no doubt 
that many buyers are holding off in the hope of reductions. 
The shortage of fuel continues to be a serious matter, and 
the temporary stoppage of the rolling mills of the South 
Durham Steel and Iron Company at West Hartlepool, 
owing to this cause, is symptomatic of an evil whieh is 
ever present at all the big works. The works are practi- 
cally dependent on daily supplies from the collieries, 
but fuel has not come to hand in satisfactory volume for 
many days past, the explanation being that the collieries 
must themselves maintain a sufficient supply of coal to 
keep the pumps going in the event of a strike. The truck 
and wagon position, too, is still very far from satisfactory, 
and deliveries under running contracts continue to fall 
into arrears. The following are the principal home: quota- 
tions :—Ship, bridge and tank plates, £24 10s.;. angles 
and joists, £24; boiler plates, £31; channels and flats, 
£24 5s.; tees, £25; rounds and squares, £26 10s., all with 
the usual extras ; heavy steel rails, £25; fish-plates, £30 ; 
soft steel billets, £23 10s. ; hard billets, £25 10s. ; common 
iron bars, £30; iron angles, £30 15s. ; tee iron, £31 10s. ; 
galvanised sheets, £42; black sheets, £36 10s. 


The Coal Trade. 


The Northern coal market on the whole is a shade 
brighter, with a more hopeful tone than for a while past. 
The feeling seems to be general that a satisfactory settle- 
ment is in sight, and on the strength of this sentiment 
operators are quite convinced that some of the more irk- 
some restrictions will be removed very soon and the market 
be allowed to assume a more or less normal course. There 
is, of course, little or no actual business transacted for 
shipment, nor is there likely to be until the situation is 
entirely cleared of the strike menace, but there is a large 
volume of inquiries for abroad, and the position, both 
prompt and forward, is’ firm) There°is°a nore than 
abundant supply of tonnage in waiting, though there are 
only occasional loadings for overseas. The home trade is, 
of course, very heavy, and the output is almost entirely 
diverted inland by rail or coastwise in a southward direc- 
tion. Bunkers are on offer at the recent figures, but there 
is only a moderate turnover. Coke is almost a dead letter, 
supplies being withheld. Prices are high enough, supported 
by a vigorous demand, but as ee are released very 
sparingly. Prices are nominally higher and exceedingly 


strong at the increased values, buyérs being willing to 
concede any figure if supplies can be secured. The follow- 
ing are the principal open market quotations :—North- 
umberlands : Best Blyth steams, 150s. to 160s. ; second 
Blyth steams, 140s. to 150s.; unscreened, 130s. to 140s. ; 
best smalls, 125s. to 130s. ; second steam smalls, 120s. ; 
best households, 160s. Durhams: Best gas, 125s. to 





130s. ; second gas, 120s. to 125s. ; special Weer gas," 130s. 
to 140s.; coking, 125s. to 130s.; bunkers, 75s. to 80s. ; 
foundry coke, 240s. to 250s.; gas coke, 235s, to 245s, 








SCOTLAND. 
(From our own Correspondent.) 
New Works. 


aed Tux Motherwell district.is enjoying a considerable 

amount of industrial prosperity at present, and there are 
two new works in course of erection. In one part of the 
town. works are in course of erection for the Nethan Rods 
and Bars, Limited, and are expected to be ready for the 
turning, out of supplies this year. The capital of this 
company is £70,000. In another part of the town the 
Motherwell Foundry Company—capital £30,000-—is erect- 
ing new works. 


Wages in the Iron Trade. 


Owing to the fact that the average net selling 
price of manufactured iron during July and August, 1920, 
has been, certified at £30 13s..6.48d. per ton, the wages 
of the men employed will be inereased by 15 per cent. 


The Raasay Iron Ore Deposits. 


About thirty years ago a fortunate discovery of 
iron ore was made in the Island of Raasay by Mr. H. B. 
Woodward, of the Geological Survey. The importance of 
this discovery may now be gauged by the fact that in the 
near future Raasay may yield nearly one-half of the 
probable annual production of iron ores from all sources 
in Scotland. According to a recent memoir, the Raasay 
ironstone occurs only in the southern part of the island, 
and the chief outerop runs irregularly from Churchton 
Bay towards Dun Caan on the east coast. Along this line 
the ore forms a band about 8ft. thick, consisting of several 
layers of ironstone separated by thin beds of shale. About 
1} miles to the east of the mainland another layer has been 
found. Below the central of Raasay the Jurassic 
rocks, which may contain further supplies of ironstone, 
lie at a considerable depth, probably nearly 700ft. from the 
surface, and no borings have yet been made to test the 
value of the concealed field of ironstone. Estimates of the 
possible quantity of iron indicate some 10,000,000 tons of 
ore as proved, and another 12,000,000 tons may well be 
contained within the rocks of the island. An ironstone 
corresponding to that of Raasay has been found also in 
Skye in a band from 2ft. to 5ft. thick, but the quality is 
inferior and rather low for economic working. Another 
point of interest recently brought to light is the existence 
of true oil shale in Raasay. The bed occurs about 120ft. 
above the ironstone band, and while little is yet: known 
of its full extent and economic value, an analysis made 
showed 12 gallons of crude oil per ton of shale. 


Pig Iron. 

The course of business in the Seotch pig iron trade 
continues unchanged. Practically everything produced 
goes into local consumption, and smelters are quite unable 
to meet the increasing demands. Quotations show prac- 
tically no change, though export is said to be a trifle easier. 


Finished Iron and Steel. 


The continued uncertainty in the labour market 
has had a distinct effect on the steel and iron trades. The 
output has suffered to some extent, while the amount of 
new business passing has also been curtailed somewhat, 
both producers and consumers proceeding with great 
caution. At the steel works orders for plates are still 
fairly plentiful, but angles are weak. It is said that when 
plates were in heavy demand many steel makers were 
not inclined to accept orders without a certain proportion 
of angles to keep angle mills running, and many con- 
sumers, in order to get delivery of plates, ordered angles 
in the hope of disposing of them elsewhere. The result of 
this appears to be that many yards are so well stocked 
with angles and sections that cheap second-hand lots 
may be available in the near future. Steel sheets are very 
firm, and galvanised material is experiencing a fair turn- 
over. Bar iron makers are busy, and the export depart. 
ment is expanding. 


Coal. 


The Scotch coal trade has shown little alteration 
during the past week. Industrial and household demands 
have been heavy, but outputs do not permit of much extra 
business. The demand for duff material is disappointing. 
Foreign shipments are almost at a standstill, and business 
at the east of Scotland collieries is practically all for local 
consumption. A few overseas cargoes have gone from 
the western district. Aggregate shipments for the week 
amounted to 86,516 tons, against 86,278 in the preceding 
week, and 358,522 tons in the same week in 1913. Prices 
are unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Crisis. 


THERE has been only one topic of discussion 
during the past week or so, and that concerns the all- 
important question of whether peace or turmoil is to 
prevail in the coal industry. At the time of writing the 
issue is not at all clear. Most people welcomed the fact 
fact that the-miners agreed to suspend the operation of 
their strike notices for a week, viz., until Saturday next. 
This was interpreted as a fairly good pointer to a settle- 
ment being reached. Most members of the public believed 
that with time for further negotiations the chances were 
that a way out would be found, and the country would 
be spared the calamitous effects of a national stoppage. 
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Those associated with the coal trade on the commercial 
and management side were, however, by no means so 
sanguine, and they viewed the position created by the 
suspension of the notices as providing purely a respite. 
While hoping for a favourable termination of the negotia- 
tions, it was recognised that there was much to be done 
to establish the foundations of anything like a lasting 
peace in the industry. 


Wages and Output. 


The reason for the commercial. .aud.eolliery 
management element not being so sanguine about a 
favourable result of the negotiations between the coal- 
owners and the miners’ leaders has been that they have 
recognised the difficulties of putting into operation a 
scheme on the lines of the Prime Muister’s plan where 
wage increases bear relation to increased production, It 
is all very well to propound a theory, but it is a different 
matter to put theory into practice, especially in the coal 
trade. It is safe to say that most coalowners regret in a 
a way that they have been called in at all, and they would 
have preferred that the Government should have handled 
the case to the finish. Should disagreément arise between 
the owners and the miners in the negotiations, it will 
then be open for the workmen to make the most of their 
chances to discredit the owners and private ownership 
in general. Naturally, the miners would endeavour to 
fix the datum line, upon which increased wages are to be 
based, as low as possible, whereas the owners, with every 
reason to act fairly, would.seek tO fix upom a figure that 
bears some relation to the average output over a period. 
It is quite true that output could be improved far more 
quickly and effectively by co-operation between the 
owners and the workmen, but it is also equally true that 
the miners could substantially enhance production by their 
effort alone. They have, in fact, only to attend regularly 
at their work. If avoidable absenteeism were eliminated 
the output would be very much better than it is to-day. 
For instance, why should the output be down to 4,606,800 
tons for the week ended September 1Ith, compared with 
over 4,900,000 tons in January, March and April last ? 
So far as can be seen there is nothing to justify the loss 
of this 300,000 tons per week except indisposition on the 
part of the men to put in a fair week’s work. For this 
reason it is only right that the datum line should be based 
on an average, especially as there are thousands more of 
men engaged in the mining industry compared with the 
number before and during the war. One of the chief 
difficulties in framing a scheme upon a national scale for 
increased wages Contingent upon output is that it does not 
necessarily follow that those who work harder and more 
regularly will benefit by their exertion. For instance, in 
the returns of output for the week ending September 
llth, while in Northumberland and Durham the output 
improved by nearly 40,000 tons, that for Yorkshire, 
Derbyshire, Lancashire and South Wales fell by rather 
more than 80,000 tons. Thus it is possible for one district 
to neutralise the extra efforts put forward in another, 
with the result that no increase in wages results. At the 
least the scheme should operate in the district sense, and 
would be more effective if it applied to individual collieries. 


The Feeling in South Wales. 


Events over last week-end gave some indication 
of the feeling prevalent among the miners, or at least 
the advanced element, who always makes itself heard, 
and although negotiations between the coalowners and 
miners’ leaders have been reported to be proceeding very 
well, South Wales has, as on previous occasions, sounded 
the discordant note. Numerous meetings in various dis- 
triets were held, and resolutions were passed favouring 
adherence to the miners’ original- programme ;_ others 
called. upon their representatives on the Miners’ Federa- 
tion of Great Britain executive to withdraw from the 
conference with the owners; others condemned the 
establishment of any datum line; while others stood out 
for the 2s. increase in wages irrespective of any other 
consideration. Mr. V. Hartshorn stated that the National 
Executive laid it down that the 2s. advance must be given 
as an essential preliminary to any discussion on increased 
output. He added that they had not deviated from 
that demand, and would not withdraw the notices and ask 
the miners to depend for an advance of wages on increased 
output. The executive committee of the South Wales 
Miners’ Federation met on Monday and telegraphed to 
their representatives on the M.F.G.B. Committee that 
they were unanimously of the opinion that the present 
demand and the increase in wages should be settled, and 
that the whole matter of the consolidation of the present 
wages and the method for regulating future changes should 
be the subject of investigation and further consultation 
with the whole of the workmen. A conference of delegates 
from the coalfield was called for Wednesday to decide 
upon @ course of action and give instructions to their 
representatives at the National Conference, it being 
suggested that one of their representatives should return 
to Cardiff and be present at the coalfield conference. 


Coal Contracts. 


Colliery companies have recently received a 
communication from the Monmouthshire and South Wales 
Coalowners’ Association giving the views of the Mining 
Association on the question of coal contracts and deliveries 
It is recommended that in the case of contracts made 
before the war and not replaced by an agreement made 
after the outbreak of war they should be regarded as 
cancelled. In the case of agreements made early in the 
war—say before January Ist, 1917—for the subsequent 
delivery of quantities specified in contracts made prior 
to the war, these should be dealt with as in the case of 
contracts made between the outbreak of war and prior 
to January Ist, 1917, which come within the scope of 
Section 1 (1) (a) of the Courts (Emergency Powers) Act, 
1919. Under this section, if a Court has before it an 
application by any of the parties to a contract and is 
satisfied that owing to the various difficulties caused by 
war conditions or to the alteration of trade conditions 
occasioned by the war, the contract cannot be enforced 
without serious hardship, the Court may, after considering 
all the circumstances and any offer which may have 





been made by either party, suspend or annul the contract. 
The Court further has power to amend the contract if 
both parties agree, instead of enforcing it or annulling 
it or staying proceedings for its enforcement. 


Bristol Channel Trade. 


Every effort is being made to extend the trade 
of South Wales. The development agents at. the various 
ports, chiefly Cardiff and Newport, are very active, and 
the resources of the district and facilities at the docks are 
being extensively brought to the notice of traders at home 
and abroad in one form or another. An innovation in the 
shipping line is the establishment of a new service of 
general cargo steamers from Swansea to the Mediterranean, 

k Sea, Danube, &c., commencing on October 15th 
with the s.s. Admiral Hamilton. The Byron Steamship 
Company, Limited, which owns fifteen vessels, is respon- 
sible for the inauguration of this service, which will be a 
monthly one for the present ; but if the trade justifies it, 
the service will later be more frequent. At Newport, the 
Development Association has been informed that the 
sailings to and from Newport of the Conference Line are to 
be resumed for the first time since the war. The s.s. 
Holywell will call at Newport from October 4th to 7th 
for general cargo for Calcutta. 


Current Business. 


The uncertainty arising from the labour situa- 
tion has been the cause of comparatively little fresh 
business being possible of late, but. this week has seen the 
release of more coal for export. When .it became known 
that strike notices were suspended for a week it was 
generally believed that the authorities would have to 
permit increased shipments. Consumers inland in most 
cases cannot take more coal, and as many wagons had gone 
inland it was evident that if collieries were to maintain 
regular work there would have to be a more rapid clearance 
of the wagons available, and the only way to do this was 
to ship coals promptly. The result has been that coals 
have been freed on a more liberal scale, but still the 
District Coal and Coke Supplies Committee has not 
deemed it advisable to issue export coupons beyond this 
week. The release of more coal has resulted in a quickened 
demand for prompt tonnage, and freight rates have 
advanced rather sharply; but there is no appreciable 
alteration in coal values, shipments being effected on 
contracts. Coke rules very scarce, and is quoted about 
275s. to 285s., while patent fuel is very firm at 150s. Pit- 
wood, of which supplies are short, is much stronger, and 
has advanced to 60s. to 65s. 


Newport. 
The.demand for coals continues well in advance 
of supplies, this being particularly the case for shipment. 
The tone all round is firm. 


Anthracite coals continue to display a good tone, 
and bookings are fairly heavy for all descriptions. 





Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE 


Unemployment at Coventry. 


THE slump in motor engineering has so »adly 
hit Coventry that it is officially estimated that over 3300 
persons are unemployed, but the Labour party nearly 
doubles this estimate. Many of the unemployed are 
ex-Service men. This week the Mayor has consented 
to convene a town’s meeting to consider the situation, 
and at this meeting it is understood a proposition will be 
submitted that a deputation should wait upon the Ministry 
of Labour in London to call attention to Coventry's posi- 
tion. 


NORTH OF ENGLAND. 
Brighter Tone in Coal Trade. 


The Northern coal situation shows, some; little 
signs of opening out. Vigorous efforts are being made to 
obtain coals for export, and some little success is recorded 
here and there. Pre-entries are being got through more 
freely than of late. The rolling mills of the South Durham 
Steel and Iron Company, West Hartlepool, which were 
closed down on Thursday last owing to the shortage of 
coal, were re-started on Tuesday. 


WALES AND ADJOINING COUNTIES. 
Miners’ Conference Decision. 


The special delegate conference of South Wales 
mine s, called to consider the coal position on Wednes- 
day, confirmed the recommendation of the Executive 
Council that the demand for increased wages must be 
settled before other matters concerning output and con- 
solidation of wages are dealt with. There was a record 
attendance of delegates. An amendment that the dele- 
gates to the London Conference should be instructed to 
withdraw from the Conference if a datum line on output 
for the regulation of wages should be discussed, was 
defeated. The South Wales delegate conference was 
adjourned until Saturday, when a report on the London 
proceedings will be submitted and future action decided 
upon, 





Swansea Metal Market. 


Tin-plate market conditions are quieter, though 
there is a fair inquiry. Spain and Italy are inquiring for 
supplies, but in view of the obscure labour outlook caution 
is displayed in concluding business. Prices are on the 
basis of 52s, to 54s, for 1.C, 20 by 14, other quotations 
being :--Block tin, cash £270 15s., three months £271! ; 
copper, cash £93 10s., three months £94 17s, 6d. ; Spanish 
lead, cash £35, three months £34 15s.; spelter, cash 
£41 12s. 6d., three months £42; steel sheet and tin-plate 
bars, £23 10s. 








CATALOGUES. 


Hutsr anv Co., Limited, Salford, Manchester.—This is a 
handsomely bound catalogue of exceptionally heavy machine 
tools of special ch ter, including brief descriptions and engrav- 
ings of lathes, crank pin turning machines, planing machines, 
armour plate side planing and grinding machines, shaping 
machines, horizontal drilling, boring, facing, and screw-cutting 
machines, horizontal boring machines, vertical cylinder boring 
and facing machines, and milling, drilling, and profiling 
machines, The book contains an index to code words and the 
leading dimensions of all the machines. 

Tra MILER AND Co., Limited, 92 and 94, Paul-street, London, 
E.C, 2, have sent us a copy of their new catalogue illustrating 
and giving prices of a wide variety of stocks, dies, taps, reamers, 
squares, &c. ‘ 








LAUNCHES AND TRIAL TRIPS. 


Ex1ten Srvus; built by Ferguson Bros.; to the order of 
Mr. Kjeld Stub, of Christiania; dimensions, length 300j1., 
breadth 43ft. 6in., depth moulded 24ft. 34in.; to carry 4300, 
tons. Engines, triple-expansion, 2lin., 34in. and 57in. by 36in. 
stroke, pressure 180 lb. ; constructed by the builders ; launch, 
Thursday, September 9th. 

CEDARMORE, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited; to the order of 
Johnstone Line, Limited; dimensions, length 435ft. in., 
breadth 55ft., depth moulded 30ft. 6in.; to carry 9750 tons 
deadweight. Engines, turbines of Brown-Curtis type, pressure 
190 lb.; Howden’s forced draught fitted; constructed by 
Richardsons, Westgarth and Co., Limited; launch, Monday, 
September 13th. 

BALLARAT, twin-screw passenger steamer; built by Harland 
and Wolff, Limited ; to the order of Peninsular and Oriental 
Steam Navigation Company; dimensi length 537ft., 
breadth 64ft., depth 41ft.; to carry 13,300 gross tonnage. 
Engines, two sets four-crank A iti balanced quadruple ; 
launch, Tuesday, September 14th. 

Sanpon Hatt, geared turbine steamer; built by Palmer's 
Shipbuilding and Iron Company, Limited; to the order of 
Ellerman Lines, Limited; dimensions, length 406ft., breadth 
52ft., depth moulded 31ft. 8in. ; to yee 8700 tons deadweight. 
Engines, single-screw double-geared turbines of Parsons impulse 
reaction type, pressure 220 Ib. under Howden’s forced draught ; 
eonstruct: by the builders; launch, Tuesday, September 
14th. 

Rateicu, H.M. light cruiser, quadruple screw vessel ; built 
by William Beardmore and Co., Limited ; dimensions, length 
605ft, breadth 65it., water line 58ft. Engines, four Brown- 
Curtis geared turbines, seveloping about 70,000 shaft horse- 
power on oil fuel; displacement 9750 tons ; speed 31 knots ; 
recently left for dry dock at Govan prior to her trials. 

INcEMORE, steel screw steamer ; built by Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of John- 
stone Line—Furness, ithy and Co., Limited—for Danube 
trade ; dimensions, Moles 372ft., breadth 52ft., depth moulded 
26ft. 9in.; to carry 6150 tons deadweight. Engines, triple- 
expansion, 26in., 43in., and 73in. by 48in. stroke ; Howden’s 
forced draught fitted ; constructed by Richardsons, Westgarth 
and Co., Limited ; boilers arran for burning coal or oil fuel ; 
launch, Tuesday, September 14th. 











Curmzry Reszarce Association.—The Secretary the of 
Departmen of Scientific and Industrial Research announces 
that a licence, under Section 20 of the Companies’ (Consolida- 
tion) Act, 1908, has been issued by the Board of Trade to the 
British Cutlery Research Association, which has been approved 
by the Department as complying with the conditions laid down 
in the Government scheme for the enco ent of industrial 
research. The secretary of this Association is Mr. J. M. Denton, 
P.O. Box 49, Sheffield. 


Enornzerine Gotrine Sociery.—The autumn meeting of the 
Engineering Golfing Society will be held at Wimbledon, on Tues- 
day, 12th Getober, by the courtesy of the Royal Wimbledon Golf 
Club. In the morning there will be an 18 Hole Medal Round for 
the “‘ Hele-Shaw”’ Scratch Challenge Cup and Memento, and in 
the afternoon there will be played a Foursomes, 18 Hole Match 
Play against Bogey for the ‘‘ Hadfield” Challenge Cups. 
Players may choose their partners (not necessarily in the same 
division) for the foursome: ; otherwise partners will be balloted 
for by the sub-committee. Couples and starting times for the 
morning round will be determined by ballot. Members will be 
advised as to the result of the draw and times of starting. It 
ig hoped to start the competition not later than 10 a.m. 
Entries close by the first post on Wednesday, 6th October. 


Tse Famure or METALS UNDER INTERNAL OR PROLONGED 
Srress.—The Faraday Society, the Institution ‘of Mechanical 
Engineers, the Institute of Metals, and probably also the Tron 
pret Steel Institute, contemplate holding, early in 1921, a joint 
general discussion on ‘‘ The Failure of Metals under Internal or 
Prolonged Stress.”” While various aspects of the subject have 
already been discussed, some new matter will be placed at the 
disposal of the co-operating societies later in the year, and it is 
considered that this will afford an opportunity for a more com- 
prehensive consideration of the subject than has yet been given 
to it. The problem to be discussed is the failure of metal articles 
as a result either of external stresses to which they have been 
exposed for any length of time, or of internal stresses arising 
from conditions of manufacture, such as cold work, unequal 
expansion or contraction during casting and subsequent opera- 
tions, including rapid heating and cooling. It is intended that 
the subject of the discussion should include the phen 
known as ‘season cracking,” “corrosion cracking,’ “fire 
cracking,” and analogous forms of failure, and that iron and 
steel as well as non-ferrous metals should be dealt with. ‘The 
scope of the discussion would permit of contributions relating 
to the properties and behaviour of materials other than metals 
which might throw light on the phenomena covered by the title. 
Anyone desirous of contributing to this discussion is asked to 
communicate with the Secretary of the Joint Committee, Mr. 
£. 8. Spiers, 10, Essex-street, London, WC. 2, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


A Labour Problem, 


THE decreased activity in engineering shops is 
having the effect of creating a labour problem ‘which 
may possibly have awkward consequences in the early 
future. So long as manufacturers were busy they made 
little distinetion as regatds wages between professional 
workers and those who, during the war and afterwards, 
were taken on as skilled hands because there were no 
others available, The men who entered the works at 
a time when labour was scarce may have learnt the 
elements of the trade, but few of them render anything 
like the same service as those who have served a regular 
apprenticeship. The unions have assimilated both classes, 
who are receiving the same wages, but now that business 
is becoming slack and employers are obliged in many cases 
to reduce the number of hands, they are naturally retain- 
ing the best and are discharging the men who have always 
been regarded more or less as makeshifts. The skilled men 
do not regard the situation with disfavour, but the others 
are becoming somewhat turbulent and are endeavour- 
ing to get the unions to move in the direction of ensuring 
a uniform treatment. Any action is obviously quite out 
of the question at a time when there is a lack of work, 
and there is nothing to prevent employers from engaging 
whomever they please. Even among certain classes of 
workmen themselves there is a tendency to resist the 
unions, a8 Was proved by a demonstration last week of 
an association of workers which aims at raising the 
dignity of professional labour and creating more friendly 
relations with employers, while the attitude of the skilled 
hands towards those who are obviously inferior to them 
leaves no doubt that any attempt to impose inefficient 
labour upon employers would fail. 


Paris Water Supply. 


The negotiations, suspended during the war, for 
obtaining additional supplies of water for Paris by tapping 
the Val de Loire met with so much local opposition that 
the possibility of carrying them through successfully 
appeared remote. The Val de Loire constitutes a huge 
subterranean reservoir which would provide ample sup- 
plies of water of excellent quality, but the local authorities, 
as well as landowners, insist that the draining of this 
reservoir would have the effect of drying up the wells 
that render so much service to the agricultural industry, 
and would probably result in the lowering of the river 
Loire. So far as the river is concerned, the argument 
appears untenable, for the quantity of water taken for 
the Paris supply would represent an infinitesimal propor- 
tion of the total volume. Despite the opposition, the 
idea of bringing water to Paris from the Val de Loire 
has not been abandoned, for engineers are engaged in 
sinking wells and testing the quality of the water at 
various depths. Local agitation is consequently being 
stirred up to the extent that attempts have been made 
to damage the pumping plant which is discharging the 
water into the Loire until such time as the mains are laid 
to Paris. There are complaints of water falling in wells, 
and landowners have been requested by the local authori- 
ties to send in claims for damages. 


The Loire. 


The long-discussed scheme for rendering the Loire 
navigable has been taken up again, and an official visit 
has been made to the works which were completed before 
the war over a distance of about 24 kiloms. from the 
confluence of the Maine. It only requires the canalisation 
of another 16 kiloms, to complete the work between 
Nantes and Angers. This work would probably have 
been finished long ago had it not been for the refusal of 
the Departmental General Council to vote a share of the 
funds. The economic situation of Angers during the war 
was so critical on account of the transport difficulties 
that there can now be no hesitation in facilitating water- 
borne traffic between that city and Nantes. It is intended, 
therefore, to push the work forward as rapidly as possible. 
The Loire is one of the shallowest of rivers, with mud- 
banks at low water, and vast tracks of country are in- 
variably flooded after heavy rains. The system employed 
to keep the river within its bed is to create artificial banks 
with the aid of piles closely interwoven with withies and 
stakes. This arrangement permits of a minimum depth 
of 1.60 m. in times of drought, while during the greater 
pert of the year the depth is 2m. In view of the successful 
results already obtained, there appears every prospect of 
the works being extended as far as possible, 


Origin of the Steamboat. 


A discussion on the proposed revival of the 
steamboat service on the Seine in Paris has naturally 
evoked a reference to the e riments of Fulton, to whom 
the invention of the steamboat is generally attributed. 
One of the last descendants of Claude de Jouffroy has 
seized this opportunity to elucidate a point of history 
which is little known, although more than thirty years 
ago a statue was erected at Besangon to commemorate 
the experiments of Claude de Jouffroy, who constructed 
a small steamboat in 1776 that ran for a couple of months 
on the Doubs between Montbéliard and Pontarlier. 
Seven years later Jouffroy built another steamboat, or 
‘‘pyroscaphe,” as it was called, and launched it on the 
Saéne at Lyons in 1783, in the presence of a large crowd 
of spectators, while its successful workirtg was attested 
by an official report that exists to this day. It appears 
that Fulton himself declared that ‘‘ the invention of the 
pyroscaphe was due to a young Frenchman who carried 
out experiments at Lyons in 1783.” As was often the 
case with inventors of former times, Claude de Jouffroy 
ruined himself with his experiments, and eventually found 
asylum in the Invalides, where he died in 1832. Unfor- 
tunately, nothing seems to be known of the construction 
of the “ pyroscaphe ” beyond the fact that it was driven 
by paddle wheels. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 26, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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STEAM GENERATORS. 


149,882. December 24th, 1919.—SuperHeatTeR Tusrs, W. 
Smith, 180, Heaton-road, Newcastle-on-Tyne, and R. 
Stephenson, Milburn House, Newcastle-on-Tyne. 

Tue inventors propose to increase the effectiveness of super- 
heater tubes by the insertion of cross bars in the bore, which 
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break up the otherwise uninterrupted stream of steam. it is 
proposed to weld the bars in place.—Auguast 26th, 1920. 


CONDENSERS AND FEED-WATER HEATERS. 


149,878. December Ist, 1919.—Surrace ConpENsErs, H. B. 
Scott, Thorner, Barker-road, Linthorpe, Middlesbrough, 
and Smith’s Dock Company, Limited, South Shields. 

In this condenser a perforated baffle is mounted in the upper 
portion of the casing and transversely to the tubes, while 
beneath the tubes and longitudinally therewith is a second 
perforated baffle, the perforations in which are so arranged 
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that the area of the perforations is greatest towards the ends of 
the plate and diminishes towards the middle thereof. The 
combination of the upper transverse perforated baffles and the 
lower longitudinal baffle, it is claimed, serves to cause the 
water of condensation to travel evenly over the tubes and 
not to be drawn in a direct line from the inlet to the outlet 
of the casing. The upper baffle is shown at A, while the lower, 
horizontal, baffle is marked B.—August 26th, 1920. 


INTERNAL COMBUSTION ENGINES. 


14.,874. November 14th, 1919.—Covrtines ror THE MAGNETO 
GENERATORS OF INTERNAL CoMBUSTION ENGINES, F. R. 
Ram, and F. M. Padian, both of 7a, Stacey-street, Cam- 
bridge-circus, London, W.C. 2. 

It is well known that the ignition spark for internal com- 
bustion engines should be gem at a predetermined moment, 
in a general way just before maximum compression, and that 
the timing of the magneto drive from the engine should be 
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accurate, and if inaccurate, capable of easy adjustment. The 
present invention consists broadly in connecting the armature 
spindle of the magneto generator to the shaft driven from 
the engine by a coupling consisting of two discs, one on the 





armature spindle and the other on the shaft, with screws 
mounted on both these parts in such a manner that the drive 
from one disc to the other is through the screws, and by turning 
these screws the relative angular positions of the discs can be 
adjusted,— August 26th, 1920, 


DYNAMOS AND MOTORS. 


149,875. November 20th, 1919.—DyNAMO-ELECTRIC GENERATOR 
Sets, E. G. Brunot and E. H. F. Chateau, both of 32, Rue 
Péronet, Neuilly-sur-Seine, France. 

This jnventjon relates to improvements in dynamo-electric 
generator sets of the type in which the prime mover and the 
generator are direct-coupled together. In Fig. 1, which shows 
a transportable set, the engine A is surmounted by a cooling 
device B through which a current of air is forced, which gives 
a complete and compact combination ; a fan C arranged at the 
centre and on the vertical axis of the system creates the current 
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Fig. 1. Fig.2. 


of air necessary to cool the water circulating in the jackets of 
the cylinders of the engine. In the case where a still lighter 
set is desired, the arrangement shown in Fig. 2 can be employed, 
in which the cylinders of the engine A are provided with vanes 
and cooled by air. This engine is surrounded by a casing B in 
the interior of which the air drawn in by the fan C can circulate. 
The fan C is arranged at the top of the casing and draws in the 
air from the bottom, so that the air also circulates through the 
generator and keeps it cool.— August 26th, 1920. 


TELEGRAPHS AND TELEPHONES. 


149,702. June 2lst, 1918,—Ion1c Rexays, W. H. Eccles and 
F. W. Jordan, both of City and Guilds Technical College, 
Leonard-street, City-road, London, E.C. 2. 

An amplifier designed to be selective to oscillations of fre- 
quency 300,000 per second may be used in the manner described 
in this specification for amplifying fluctuations of, say, 30,000 
per second, or 5000 per second, or any lower frequencies ; 
while an amplifier selective to oscillations of frequency 1000 per 
second may be used to amplify fluctuations of, say, 50 per 
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second or lower. The three-electrode tube A generates radio 
oscillations in the closed oscillatory circuit B, the voltage applied 
to the anode being tapped off from the filament battery. Speech 
currepts are imposed on the anode circuit by means of the 
transformer C and the modulated radio oscillations are led 
from terminals D, E to an amplifier appropriate to the radio 
frequency in use. Other methods of modulating the carrier 
oscillations are described in the specification.—August 26th, 
920. 


TRANSMISSION OF POWER. 


149,588. November 2Ist, 1919.—RotiEeR aND Batt Brarinas, 
J. W. Allen, 11, Egypt-street, Marfleet, Hull. 

This invention relates to roller and ball bearings, and has for 
its object the minimising of friction in these types of bearings by 
means of the introduction of rotating roller spacers between the 
bearing rollers or balls, in place of the ordinary pag roy 
spacers. The main shaft, which may have a bush or liner fix 
to it, revolves upon two sets of rollers or balls contained within 
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an outer casing, the main shaft and the outer casing being 
recessed and having shoulders or collars to prevent the rollers 
or balls moving longitudinally. Betweer each of these rollers 
or balls, and in order to keep them equidistant, other spacer 
rollers are placed, against which the main rollers or balls rotate, 
it being understood that only the main rollers or baiis take the 
load. order to support these spacer rollers and keep them in 
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position diametrically, each end of the spacer rollers revolves 
upon theouter circumference of a fixed race, and midway between 
the ends and between each set of rollers or balls the spacer rollers 
revolve upon the inner circumference of a floating race which is 
free to revolve. And to keep the spacer rollers in position logi- 
tudinally shoulders or collars are formed on the spacer rollers 
to bear against the main rollers or balls which are retained in 
position longitudinally by the recesses formed in the shaft and 
the outer shell of the bearing. The outer races are tapered at 
the ends in order automatically to lift the spacer rollers 
into their correct position after the balls or rollers and spacer 
rollers are assembled within the bearing, or alternatively, the 
spacer rollers themselves may be tapered at the ends to produce 
the same result.—August 19th, 1920. 


TRANSFORMERS. 


149,820. June 18th, 1919.—Etectricat Coms, Igranic Electric 
Company, Limited, 147, Queen Victoria-street, London, 
E.C. 4, and S. R. Wright, 101, Dudley-street, Bedford. 

The object of the present invention is to provide a coil in 
which the value of the insulation increases as the initial surge 
potential difference per layer of the winding increases. repre- 
sents the conductor winding and B the insulation of a coil 
constituting the secondary windings of a}high-tension trans- 
former. This coil is built up in the usual manner upon a core, 
the first few layers consisting of insulation. When a sufficient 
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thickness of insulation is wound upon the core a fore-shortened 
layer of wire is applied and then a layer of insulation. Each 
succeeding layer of wire increases in width until a point C 
approximating to the centre of the winding is reached, when 
the succeeding layers gradually diminish in width until the 
final layer is applied. The layers of insulation are of approxi- 
mately constant width throughout the coil, with the result 
that the greatest value of insulation obtains at the initial and 
final layers of the coil where exists in practice the greatest 
initial surge potential difference.—August 26th, 1920. 


LIGHTING AND HEATING. 


6439 of 1914. March 13th, 1914.—FrLaMENTs FoR INCANDESCENT 
Exrecrric Lamps, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C 

The chief object of this invention is to produce a metallic 
filament of a highly concentrated form and of such a con- 
sistency that it will require comparatively few supports in the 
lamp. A straight fine filament wire of the proper diameter 
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to produce the requisite light under voltage conditions of the 
circuit in which it is to be used is wound before mounting 
into @ coil or helix of comparatively small diameter and the 
filament thus produced is then wound into another helix. The 
winding stress is such that the material is permanently strained 


beyond its elastic limit.—August 26th, 1920. i 


AERONAUTICS. 


149,887. February 12th, 1920.—Proprretiers, O. Urithzen, 
13, Colbjornsensgade, Copenhagen, Denmark. 

This specification describes a process of setting out a pro- 
peller, which is claimed to have a maximum efficiency. Two 
concentric semi-circles 6 and d are drawn as shown in Fig. 1, 
6 representing half the cylindrical hub and d being half of a 
cylinder whose radius is the radius of the blade tips. The circle 
denoting the hub is now divided into equal sectors corresponding 
to the number of blades required. The case illustrated is a 
six-bladed propeller. i, k, 1 is one of these sectors and is bisected 
by the centre line. Two helices a and c of the same pitch, 
but on different cylinders, are drawn and lines are projected 
from the points i, k to cut the helix a. The perpendicular 


distance between horizontal lines through these points of inter- 
section on the line a is the width of the hub and the part of the 
line a between these two points is the true shape of the root of 
the blade. The large circle d is similarly divided into equal 
sectors one of which is designated J, g, h. The length of the 
are g, h is cut off along the helix c from e to f. The points e and 
f are joined by a straight line, and e, o, f is drawn similar in 
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all respects to e, c, f. The line e, 0, fis bisected. Fig. 2 
is now drawn, the dotted rectangle being a plan of the hub. 
The straight line A is a plan of the root line of the blade, pro- 
jected down from Fig. 1 and the line F.M.E. is the line f, 0, e, the 
centre o being brought to the centre lines of the hub at M. 
This is now a ~~ of the tip of the blade, the sides being shown 
by the lines E, E!, F, F' joining the respective ends of the 
blades. In Fig. 2 the blade is shown merely by means of its 
border lines.—August 26th, 1920. Sk 


SWITCHGEAR. 


150,128. June 23rd, 1919.—Etectric Contractor 
V. Breeze, 13, Florence-road, Brighton, and 
and Co., Limited, Lewes-road, Brighton. 

It is claimed for the design of contactor switch described in 
this specification that it will not accidently close with the rolling 
of a ship, that it projects outwardly from the supporting panel 
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& minimum distance, and that the switch is more rigid laterally 
and also possesses better magnetic characteristics than the 
ordinary form of switch in which the axis of the operating coil 
is usually horizontal.—September 2nd, 1920. 


——~ 


MISCELLANEOUS. 


149,840. August 16th, 1919.—OprratTING GEAR FOR SLUICE 
Gates, Glenfield and Kennedy, Limited, Kilmarnock, and 
J. H. T. Borland. 

In order to facilitate the rapid opening of sluice gates the 
TO carrying the counterweights, by means of which the 
gates are balanced, are fixed to conical drums, while the balance 
weight is made slightly heavier than the gate. The ropes are 


al 


so wound on the drums that when the gate is closed the balance 








weight has the advantage of the leverage. The gate is, however 
kept closed by the operating gear. When the gate is fully 


purpose of making briquettes, by a 
mining and subsequent pumping of the slurry thus obtained. 
He claims that after such treatment the peat dries quicker 


open it is just balanced by the weight. In the diagrams showing 
the principle the gate is marked G and the balance weight W.—_ 
August 26th, 1920. 


149,869. 
Ma Eduard Peter-Theodor Rejnholdowitech Ulmann, Norra 


November 6th, 1919.—Prat TREATMENT Prant, 
vallgatan 11, Viborg, Finland. 


The inventor proposes to recover peat from, bogs, for the 
rocess of hydraulic jet 
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than usual. The illustration shows the pumping apparatus, 
which comprises a special form of centrifugal pump that inei- 
dentally macerates the peat, and @ supporting gantry running 
on rails. The specification includes details of the pump.— 
August 26th, 1920. 








Forthcoming Engagements. 


TO-DAY. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Visit 
to the Beckton works of the Gas Light and Coke Company. 
1l a.m. 

JuNntior INstrTUTION OF ENGINEERS.—Caxton Hall, Victoria- 
street, S.W. ‘Notes on Factory Management,” by Mr. H. 
Neville Munro. 8 p.m. 


SATURDAY, OCTOBER 2np. 

INSTITUTION OF MUNICIPAL AND CounTY ENGINEERS.—Town 
Hall, Bury St. Edmunds. Paper, “ Public Works of Bury St. 
Edmunds,” by Mr. W. I. Tait, and discussion. 2.30 p.m. 

INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS : SouTu- 
WeEsTERN District MEETING.—Town Hall, Tiverton. Dis- 
cussion on paper presented by Mr. J. Siddalls, on housing 
generally, giving notes for discussion on relaxation of by-laws, 
&e. 1.30 p.m. 

InstTrTuTION OF British FounpRYMEN.—College of Tech- 
nology, Manchester. Presidential address by Mr. W. H. Meadow- 
croft. 4 p.m. 

MONDAY, OCTOBER 4rza. 

Tue Socrery or ENGIneERs.—Apartments of the Geological 
Society, Burlington House, W. Papers, “The Physical Pro- 
perties of Clay,”’ by Mr. A. 8S. E. Ackermann, and “‘ The Lateral 
and Vertical Pressure Effect on Piles in Clay,” by Lieut.-Colonel 
H. R. Lordly. 5.30 p.m. 

Braprorp ENGINEERING Socrety.—-Hall of the Bradford 
Technical College. Lecture, “ Steel-making Processes,’ by 
Mr. C. K. Everitt. 7.30 p.m. 


TUESDAY, OCTOBER 5rna. 

INSTITUTION OF Locomotive ENGINEERS.—Visit to the 
Trafford Park Steel Works of Taylor Bros. and Co., Limited. 
> 
2 p.m. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND METAL- 
LURGICAL CHEMISTS.—Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘Steels Used in Kailway Work,” by Sir Henry 
Fowler, K.B.E. 7.30 p.m. 


WEDNESDAY, OCTOBER 6ra. 


WOLVERHAMPTON 


INSTITUTION OF AUTOMOBILE ENGINEERS : 
“The Racing 


District.—The Talbot Hotel, Wolverhampton. 
Motor Cycle,” by Mr. Cyril Williams. 7.30 p.m. 

InsTITUTION OF SaniTARY ENGINEERS.—-Caxton Hall, West- 
minster, S.W. 1. Opening sessional meeting, a social entertain- 
ment. 7.30 p.m. 


THURSDAY, OCTOBER 7ra. 


Royat ArronavticaL Soctety.—Theatre, Royal Society of 
Arts, John-street, Adelphi. Lecture: “Civil Aviation,” by Sir 
Frederick Sykes. 6.30 p.m. 


FRIDAY, OCTOBER 8rtu. 


IxsTITUTION oF Locomotive ENGINEERs. — Manchester. 
General meeting. Paper: ‘“‘The Management of a Locomotive 
Repair Shop,” by Colonel H. E. O Brien. 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


AN amalgamation has been arranged between W. H.-Spencer 
and Company, the boilermakers, of Hitchin, and the Bonecourt 
Company. The name of the new company is Spencer-Bonecourt, 
Limited, with offices in Parliament Mansions, Victoria-street, 
Westminster. Telephone 5561, and works at Hitchin. 


CrosBy VALVE AND ENGINEERING Company, Limited, informs 
us that it has removed its general offices and warehouse to more 
commodious premises at 41-2, Foley-street, Great Portland- 
street, W. 1, and that its new telephone numbers are Museum 
4343, 4344. 

Mr. H. M. Bupcetr, manufacturer of surface plates, straight 
edges, &e., Crown Works, Chelmsford, informs us that he is 
leaving Chelmsford and that the business will be carried on by 
Messrs. A. E. and F. W. Windley, both of whom have been 
associated with him in the management of the works for many 
years. 

Mr. A. W. Baryerivce informs us that he has resigned his 
position as London representative of the Lanarkshire Steel Com- 
pany, Limited. His business address will in future be 63, 
Queen Victoria-street, E.C. 4, where he will specialise in the sale 
of steel and iron and allied engineering products. 

P. and W. MACLELLAN, Limited, inform us that their London 
office and registered address is now Clutha House, 10, Princes- 
street, Westminster, S.W. 1. Telegraphic address, “ Maclellan, 
Parl., London ;” cable address, ‘ Maclellan, London ;’’ tele- 
phone numbers, Victoria 6024 and 6025. 
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PUBLIC NOTICES 
(Tienders are Invited for 


a mmamaranieae 
ie SECOND-HAND TRANSFORMERS in 


good working condition as follows :— 
SIX 5 K.W. and SIX 10 K,W. capacity 
Single-phase Oii Insulated TRANSFORMERS 
suitable for outdoor pole mounting, primary 
210 for 





voltage 2000, secondary 105, and 
periodicity of 100. Transformers should be 
provided with earth shield safety device 


between primary and secondary windings. 
should be addressed to the Chief Engineer, 





‘enders 
cgowN oa. FOR THE COLONIES, 4, Mill- 
tak. s.W. 1, and reference W/Malta 4341 aes 
« ‘ 
= 
India Office, 
Whitehall, 
7th October, 1920. 
[The Secretary of State 
for India in Council is prepared to 
receive TENDERS from such persons as 
may be willing to SUPPLY— 
BRASS BOILER TUBES 2 
STEEL BOILER TUBES 
TYRES, STEEL, ENGINE f.' 
LOCOMOTIVES ........ (2) 
The conditionS of contract may ‘be p on 
gpplication 10 the Director-General of Stores, India 
fice, Whitehail, S.W. and Tenders are to 
delivered at that Office by Two o’clock p.m. an 
Taesday, the 26th October, 1920, for No. 1 and on 
the 5th November, 1920, for No. 2, after 


rid: 
pi S times: respectively no Tender will be received. 
G. H, COLLIER, 
Director-General of Stores._ 
LS A I 


Assistant Civil Engineer 


1957 
for HARBOUR WORKS REQUIRED 

by the GOVERNMENT OF ZANZIBAR 

for one tour of 20 to 80 months’ service, 

vith possible permanency. Salary £500 a vear, rising 
by annual increments of £25 to £600 a year, pavable 
wally in rupees at 10 to the £ with an additional 
temporary local allowance of 50 per cent. An outfit 
allowance of £30 is payable upon first appointment. 





Pre quarters and _ first-class passages provided. 
Liberal leave in England on full salary.—Candidates, 
age 22-35, single, who must be Associate Members of 


the Institution of Civil Engineers,or hold some equiva- 


leat diploma, who have served their articles and have 
receivel a thorough theoretical and some practical 
training, preferably on reinforced concrete wharf con- 
struction, should apply at once, in writing, giving 
age and brief details of experience, to the CROWN 
{GENTS FOR THE COLONIES, 4, Millbank, 


london, S.W. 1, quoting M/Zanzibar 10.117. 
Applicants must have served in some branch of His 
Vaiesty’s Forces during the late war, unless satis- 
factory reasons for not having done so can be fur- 
nished. 1927 


ry Assistant Engineers Re- 


possible permanency. Salary 
rising annually by 25 dollars a month to 500 dollars 
amonth. A temporary war bonus of 20 per cent. of 
alsry is at present payable. Married men receive 
in addition a married allowance of 20 per cent. of 
substantive salary. The sterling value of the dollar 
is at present fixed by the Government at two shillings 
and fourpence. Free passages provided. 

Candidates, age 23-35, preferably single, who have 
reeived a good theoretical training at a university 
or recognised engineering college, or who have been 
articled to civil engineers of good standing and have 
had not less than two years’ practical experience of 
railway engineering, and preferably who have had 
experience of permanent way works, should apply at 
once, in writing. giving age and brief details of 
training and Seen to the CROWN AGENTS 

t FOR THE COLON 4, Millbank, London, S.W. 1, 
quoting M/F.M.S. 10:2 ¢ Applicants must have 
served in some branch of ‘His Majesty's Forces during 





QUIRED _ for the FEDERATED 
MALAY STATES GOVE RNM ENT RAIL 
WAYS for three years’ service, with 


400 dollars a month, 





the late war, unless satisfactory reasons for not 
having done so can be furnished. 102¢ 

Civil Engineer — Required 

by the GOV ERNMENT OF TRINI- 

DAD for three years’ service as SECOND 

$ ASSISTANT MAINTENANCE ENGINEER 

in the Railway Department, with possible per- 

manency. Salary £400 per annum, rising by annual 

increments of £25 to £450 per annum, with a tempo 

tary war bonus of 25 per cent. Free first-class 

passages provided.—Candidates, not over 35 years of 

age, preferably single, who must be Assoc. M. Inst. 


C.E., with training on the engineer’s staff of a-home 


railway, and who must have thorough experience upon 
railway maintenance work, should aprly at onee, in 
writing, giving ace and brief details of experience, to 


the CROWN AGENTS — THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/Trinidad 9988. 
Applicants must have seen in some branch of H.M. 
Forces during the late war, unless satisfactory — 
for not having done so can be furnished. 1928 





(Qivil > Engineer Re- 
as. DEPUTY DIRECTOR 
of PU BL. le WORKS by a lS at 
MENT of NIGERIA. on 





Locomotive Footplate 





Che Engineer 


PRINCIPAL CONTENTS OF THIS 





American Concrete Mixing Machinery—No. III. 


Automatic Train Control. 


oe 


N.E.R., York to Edinburgh. 
Scientific and Industrial Research. 


Machine Tool Exhibition at Olympia.—No. VI. 


Electro-Deposited Iron. 


An Automatic Feed Water Regulator. 
Hours of Work. 


The Lostock Junction Accident. 











Dutch Engineering Competition. 


ISSUE. 


Experiences, No. VI.— 














PUBLIC NOTICES 





ivil Engineers’ _ for 
SURVEY and RAILWAY CON- 
STRUCTION “ao IRED by the GOV ERN- 


MENT of CEYLON. for three years’ service, 
with possible extension. Salary 6000 Rupees per 
annum, risirg by annual increments of 500 Rupees to 
7000 Rupees per annum, with a temporary war bonus 
of 33 1-3 rer cent., and a-house al'owance of 50 Rupees 
per month. Free passages provided. Candidates, not 
over 35 years of age and preferably unmarried, must 
have received good training and experience on an 
English or American Railway and possess a thorough 
knowledge of Surveying, Levelling and Estimating, 
and be capable of supervising all works in connection 
with the Construction of a New Railway or the 
Widening of an Existing Line on low country.—Apply 
at once, in writing, giving age and brief details of 
exper, to the CROWN AGEN FOR THE 
COLONIES, 4, Millbank, Thishon, S.W.1, quoting 
M/Ceylon 10,125. Applicants must “have served in 
some branch of His Majesty’s Forces during the late 
war, unless satisfactory reasons for not having = 
so can be furnished. 196 





Civil Engineers Re- 
QUIRED by_the GOVERNMENT of 
i as ASSISTANT ENGINEERS in the 
UBLIC WORKS DEPARTMENT, for 
three iar service, with possible extension. Salary 
£480 per annum, rising by anriual increments of £30 
to £540 per annum. Free first-class passages pro- 
vided.—Candidates, single, age 25 to 35, who must 
be Associate Members of the Institution of Civil Engi- 
neers or have passed an equivalent exempting exami- 
nation, who are good Draughtsmen and Surveyors, 
and who have had experience on Public Works, 
including Design and Construction of Reinforced 
Concrete Bridges and Buildings, should apply at once, 
in writing, giving age and brief details of ines 
to the CROWN AGENTS FOR THE COLONIES, 
4, Millbank, London, S.W.1, quoting M/Fiji 10,121. 
Applicants must have aaa in some branch of His 
Majesty’s Forces during the late war, unless satis- 
factory reasons be 
furnished. 9 


for not having done so can 
195 








“creement for two tours of twelve onetie each, * with 
ect of appointment to the permanent and pen- 
Staff. Salary £1300 a year. with a duty 
ance at the rate of £260 a year. Free quarters 
and first-class passages provided. Four months’ leave 
in England on full salary, exclusive of voyages, after 
a tour of service, if returning to the Colony. 
andidates, not over 40. years» of age, must 
“roth or Associate Members of the Institution of 
de Engineers, and should have been trained in the 
Engineer’s Office of a large Municipality or have 
equivalent training. They should possess experience 
By Waterworks Construction and Management, and in 
peneral Building Construction, including Roads and 

idges. A good general knowledge of machinery is 
also necessary 






: Apply at once, by letter, giving age and brief 
me of experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank 8.W., quoting 
M/Nigeria 10,815. 1961 





Praughtsman and Tech- 


ost * NICAL INSTRUCTOR REQ ED 
re the GOLD COAST GOVERNMES 
monthe’ AILWAY for two tours, each of twelve 
a 8 sone with possible permanency, Salary 
ry coon annum, rising by annual increments of £15 
ras 00 per annum. Free single quarters and first- 
Ba *S_ Passages. Liberal leave in England on full 
a, mh -—Candidates, age 23-40, who must be capable 
4 lanical draughtsmen, have a sound technical 
owledge of locomotives and machinery, and have 


ability to instruct and deliver lectures to 
é z apprentices, 
fo. should apply at once, in writing, giving age and 
a Setalle of experience, to the CROWN TT 
re Tan COLONIES, 4, Millbank, London, S.W. 
pplicants must have served in some branch of H. M; 


war, unless satisfactory reasons 
can_be furnished, _ . 1928 


Forces during the late 
for not having done so 


ASSISTANT SIGNAL ENGINEER FOR SERVICE 
ON THE EASTERN BENGAL RAILWAY. 


Fi [he Secretary of State 


for INDIA in COUNCIL REQUIRES 
an ASSISTANT SIGNAL ENGINEER for 
Service on the Eastern Rengal Railway on a 


five years’ agreement with provision for extension 
bevond that period by mutual consent. Candidates 
should be between 22 and 27 years of age. Associate 


Members of the Institution of Civil Engineers trained 
in the latest English signalling and interlocking prac- 
tice will be eligible; candidates who do not possess 
the A.M.I.C.E. will also be eligible, provided they 
have a good general and theoretical edncation and 
have had a r= aay training in signalling and inter- 
Jocking. The pay will depend on the age and qualifi- 
catiens of the candidate selected, commencing at not 
less than Rs. 400 a month from the date of reporting 
for duty in India. i 

be provided. Leave on full pay will be granted to the 
extent of one month for every eleven months’ service, 
subject to a maximum of four months at a time and 
for leave on half pay on medical certificate up to a 
limit of six months. The officer appointed will be 
required to subscribe to the State Railway Provident 
Fund at the rate of oné-twelfth of his salary each 
month, Government contributing a like smount ; 
interest is given on the total amount and the rate at 
present is 54 per cent. per annum. 

Applications, giving details of applicant’s career, 
with dates, together with names of past and present 
employers and copies only of testimonials, should be 
addressed to the Consulting Engineers to the Secretary 
of State for India, Messrs. RENDEL, PALMFR and 
TRITTON, 12-14, Dartmouth-street, Westminster, 
8, “nade Phe later than 16th October, 1920, 


bs) 
Reptember, 1920, 1839 2 








PUBLIC NOTICES 


Superintendent of Public 


Ae KS, ist Class, REQUIRED by 
the GOVERNMENT OF JAMAICA. Salary 

£375 a year, rising by annual increments of 
£25 to £450. The appointment will be permanent, 
subject to satisfactory probationary period. Free 
first-class passages provided.—Candidates, preferably 
single, age 25 to 35, with good technical training and 
experience in maintenance of roads, bridges, and 
buildings, and who are good draughtsmen and able 
to take levels, make surveys, and prepare specifica 
tions and estimates for simple buildings, &c., and 





at once, by letter, giving age and brief details of 
experience, to the CROWN AGENTS FOR THE 
COLONIES, 4. Millbank, London, S.W.1, quoting, 
M/Jamaica 10,254. Applicants must have served in 
some branch of H.M. Forces during the late war, 
unless satisfactory reasons for not having done so can 
be furnished. 1880 _ 


[ihe National Foremen’s Assoc- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in “— By ot Capacity. 





All communications to ffi 
. W. REID, 81, High Holborn, 
General 7. London, W.C. 1. 


City of Cardiff E Education Com- 


THE TECHNICAL COLLEGE. 
Principat : CHARLES COLES, B.Sc. (Lond.). 

DEPARTMENT OF ENGINEERING. 

HEAD OF DEPARTMENT: A. W. LOVERIDGE, B.Sc. 
(Eng.), A.R.C.Se. 

The following COURSES have been arranged for 

Engineering Students :— 

A Three Years’ Course in Mechanical and Marine 

Engineering, jointly with the University College 
of h.- Wales and Monmouthshire. 

© Years’ Course for Apprentices and others 

with facilities for practical experience in the 

Summer Term. 

These courses are suitable for students preparing 
for degrees in engineering or for the examinations of 
the Engineering Societies. 

Special courses are also arranged for Marine Engi- 
wt preparing for the examinations of the Board of 


Further information in regard to full-time and part- 
time courses, fees, &c., may be obtained on application 
to the Principal. 

JOHN J. JACKSON, B.A 
Director of ‘Education. 
City Hall, Cardiff. 


Northampton Pc Polytechnic In- 


280, ST. JOHN- STREET. FE ONDON, E.C. 1. 


EVENING TECHNICAL COURSES 
in all branches of 


MECHANICAL AND. ELECTRICAL 
ERGUIEE RING 


will comm: 
MONDAY, 277m SE! SE PTEMB 

Full-time sessional DAY OURSES" i. Jeomentnn 
and in —e-78 Optics will commence on the 4th 
OCTOBER, 1920. 
The Laboratories, both Mechanical and Electrical, 
are well equipped with modern apparatus which, on 
the mechanical side, provides for specialisation in 
Automobile and Aeronautical Engineering, and, on 
the electrical side, for specialisation in Alternate and 
Continuous-current Work, in se an telegraphy and 
Telephony, and in Electrical Testin 

R, MULLINEUX WALMSLEY, By Re. + 

1669 incipal, 

















who possess some knowledge of accounts, should ‘apply 








PUBLIC NOTICES 





Londen County Council. 
is a VACANCY for a WHOLE-TIME 
MAINTENANCE MECHANIC at the L.C.C. School of 


Engineering and Navigation, High street, Poplar. 
at the current trade union rate of pay, 2t present 
£4 138s. iid. week of 47 hours. The selected 


candidate will be required to keep tools and machinery 
in repair and should be an experienced fitter and 
machine man. No teaching work wiil be required to 
be undertaken. ‘ 
Preference will be civen to those candidates who 
have served or attempted to serve with the Forces of 
the Crown. Application forms may be obtained from 
the Education Officer (T.1 (a) ), Education Offices, 
Victoria Embankment, W.C.2 (stamped addressed 
foolscap envelope necessary). Form must be returned 
by 11 a.m. on 18th October, 1920. Canvassing dis- 


qualifies. 
JAMES BIRD, 
1962 Clerk of the London County Council. 





Northampton Polytechnic Insti- 


TUTE, CLERKENWELL, 

CIVIL AND ee Ge ENGINEERING 
ELECTRICAL ENGINEERING = APPLIED 
PHYSICS DEPARTMENT. 

WANTED, an INSTRUCTOR. and DEMON- 
STRATOR in each of the above departments. Salary 
£315, rising to not less than £440. Teachers will come 
under the liberal non-contributory Government 
Superannuation Scheme.—Conditions and forms of 
a which should be returned not later than 
Octo th, can be obtained from R. pea a 


1 

WALMSLEY, D.Sc., Principal. 

W igan and District Mining and 
TECHNICAL COLLEGE. 

Governors REQUIRE the SERVICES of ENGI- 

NEERING LECTURERS for Day and Evening 





Classes 
LECTURER IN_MECHANICAL ENGINEERING. 
LECTURER IN MECHANICAL AND ELEC- 
TRICAL ENGINEERING. 
Salary scales 


Grade | I.—£160-10-£380. 
Grade II.—£250-10-£290-£15-£500. 

The commencing salary in each case will be deter- 
mined by previous experience in teaching or in 
industry, for which full allowance will be made in 
accordance with —_ 

Particulars may be had from the PRINCIPAL, to 
whom applications yo be forwarded as early as 
possible. 1847 





AND DESIGNS ACTS, 1907 
ROTARY PUMPS. 
[heProprietors of British Patents 


Nos. 107,596 and 114,815 are PREPARED to 
SELL the PATENTS or to LICENSE British manu- 
facturers to work under them. 

They relate to rotary pumps in which pistons are 
oscillated axially by means of swashplates and com- 
prise means for counteracting pressure on the plates 
and for reversing the direction in which pumped fluid 
is fo 

Address » BOULT, WADE and TENNANT, 
111/112, Hatton-garden, 

London, 


PATENTS AND 1919, 


1956 E.C. 1 


| og Proprietor of Letters Patent 
102,143 and wee relating to 
“IMPROV EMENTS IN A Ko FLUID 
MEASURING APPARAT 
DESIRES to DISPOSE of his PATENTS or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the patents in 
this country. 
CRULKSE 


CR 





be addressed t 
KSHANK and F ATRWE ATHER, 


65/ pn CHANCERY-LANE, LONDON, W.( “. 
“i 1 





Reconstruction Reinforce- 


MENT. 
ENGINEERS are INVITED to APPLY for PAR 
of the WALKER- WESTON REIN- 
FORCEMENT, which offers scientific and economic 
advantages over all existing types. The Walker 
Weston System is used by the Port of London Autho 


rity on its tast schemes of construction, with 
highly satisfactory results. Agents wanted in several 
districts. 


THE WALKER-WESTON CO., Ltd., 
Wormwood- ey 
London, E.C. 2 


PUBLIO NOTICES (continued) 
Page Il. 


7 . 
Ex. 








“ENGINEER” WANTED 





of ‘* THE 
24th, 1919. 


ENGINEER,” 
—Adk ane. ty 


\ TANTED, a COPY 
dated JANUARY 
The Engineer Office. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Pages NHI. and IV. 


MACHINERY, &c.. WANTED 
Page IV. 


FOR SALE, 
Pages IV., VIII, CX. and CXII. 


AUCTIONS, 
Pages Cix., CX. and CZVI. 


PREMISES TO LET OR WANTED 
Page CXVI. 


WORE WANTED, Page IV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates See 
Page 355, col. 1. 





NUMERICAL INDEX TO ADVER.« 
TISEMENTS, Paxe CXY, 





THE ENGINEER 





cT. 8, 1994 
— ane 





PUBLIC NOTICES 


A berdeen en Water- 


EXTENSIONS, 1 
CONTRACT No. 2 ADDIMONAL STORAGE 

The Town Council of Aberdeen are pre 

he w pared t 

a oe =RS Penn g a persons willing 

a contract for the CONSTRUCTION of 

& STORAGE RESERVOIR and ancillary WORKS at 
Anvercannie, near Banchory Railway Station, 

The work comprises about 70,000 cub. yds. 

tion, 18,000 cub, yds. conerete, 30,000 


aapualting. 
> drawings may be inspected and speci > 
schedules of quantities and forms of Tender sens: 
on and after 15th October, 1920, on. application at the 
rer Engineer's Office, 414, Union- street, Aberdeen. 
or each specification a deposit of Five Pounds 
Sterling {mn cash will be required, which sum will, 
pier &-Tender has been accepted, ‘be returned to the 
pderer, provided that he shall have sent in a bona 
de Tender, based on the drawings, epectication and 
®Bchedulé of quantities provided, with the schedule 
of quantities and other schedules fully priced out in 
ietail and shall not have withdrawn the same. Pro. 
vision is-made-for adjustment of the contract sum to | 
my Siterations in the cost of labour and materials, 
ments site may be inspected at any time by appoint: 
enders, on the forms prescrib 
securely sealed Kuali ened ang. 
te e ee a aud addressed to 
+ Mus vered no 
ber, 1920. . 





excava- 
sq. yds. 


frelpsed tin 
Fender Rg 
e under 

tater than 5th Novem. | < 


fot bind themselves tg 


f Witter. M™ wech: E., 
W rater Engineer. 


‘The Town Council do 
the lowest or any 
GEORGE 


ppiheee’ 8 Office, 
gre oat Abetee. 


accept 


Water E 
41}, 


Ist Oct« | 7 1990 


TO CONTRAC rORs. 
“rast Waterworks. 


MOURNE 8 SCHEME. 
CONTRACT A. 
FOR THE CONSTRUCTION OF THE 
“ SILENT VALLEY” STORAGE 
RESERVOIR, &c 
ware Belfast City and District Water Commissioners 
‘are prepared to receive TENDERS from com 
‘Contractors for the CONSTRUCIICN _ of 
“ SILENT ALLEY" STORAGE RESERV 
&c., in Bs MOURNE Vt 
‘having Earthen Em’ 
“90th. P nigh. and a ~ 
one. with an Outlet aste 
also the Construction of a 


temporary Works - ae 
ification have — 


Be's 


Migs 


PUBLIC NOTICES 


PUBLIC’ NOTICES 


SITUATIONS'OPEN —e 





The S South 1 Indian Railway Com- 


TENDERS. for The Sorry eo a ingests. 
we ie oto. LOCOMOTIVES (984) and 


OLLING 
Specitiontion and forms of Tender may be obtained 
91. York-street, West- 


at the Company’s Offices, 
——. 8. 1 i, 
nders, addressed to the Chairman and Siciee 

of the South Indian Railway Company, Limit 
repens . Baa ps - Stoel Axles, * must be left with 

© undersigned not later t 2 y e 
26 October, “1920. r than 2 p.m. on Tuesday, the 

A charge, which will not be. returned, will be»made 
of 20s. for each copy of the specification. Copies of the 
drawings may be obtained at theo: of Robert 
White, Esq. M. Inst. C.E., Consulting Engineer to the 
Company, 3. » Victoria-street. W Westminster, S.W. 


er, 
Ww. B. ZETHOLDS. 
or Managing 
91, York-street, Westminster, S.Wed oo iatiee. 
Sth October, 1920, 1990 


a 


Waltham Holy Cross Urban 


JNCIL. 
above Council fotte’ “TENDERS _ for’ the 
RECTION of a 4in. CENTRIFUGAL 
SHAFTING, and the REPAIRS to a 
small HORIZONTAL STEAM ENGINE, Xec., at their 
Sewage Disposal Works. 

Further particulars may be obtained on application 
to the undersigned, or will be posted on receipt of 
Sixpence in stamps to cover pos 

Tenders, sealed and _— “* Tendér for Pump,” 
to be sent to F. C. E. Jessopp, Esq., Clerk to the 
Council, High Bridge-street, Waltham Abbey, ,by 
Five o'clock on Monday, the 18th Ootober, 1920. 

The Council does not bind itself to accept the 
lowest or any Senter: 

. C. HOLLOWAY, 
Engineer and Surveyor. 

Town Hall, Waltham Abbe~, 

October Sth, 1920. 1941 


Wandsworth Union. 


The Guardians of the above-named Union are 
ye to receive SRS for RE-TUBING 
HEATERS at Tooting Hospital, Church-lane, S.W:17. 
Forms of specification and Tender can be obtained 
upon application at my office, and the same*must be 
returned not later —. Nine o’clock a.m. on Wednes- 
day, 20th October, 1920 
The Guardians do not bind themselves to accept the 
lowest of any Tender. 
By ~~ 











. J. CURTIS, 
Clerk. 
os Offices, 
. John’s-bill, Wandsworth, S.W. 18, 


6th October, 1920. 1994 





The con 
ae by the Gomuainaionere® Chiat Engi 

W. M Cullough, M. — Ho Water Office, Royal: 
avenue, Belfast. and m inspected at his” office 
‘om any week-day (ereent “Saturday between the hours 
ef 10 so. and 5 

cate copies ra the Ro penny and form of 

Tender, &c., may be obdta’ om the undersigned 


y and Friday of each week; 
monoing with Tuesday, the 28th inst., an ‘aazistant 
Engineer will — intendi contractors at the 
Engineer’s Office, 


ag Tender for Silent 

&c.,"" must be delivered 
y registered pos: dressed to the undersigned, 
a te than 3. 3 pm. on Wednesday, 8rd November, 
The Commissioners do not bind themselves to 
accept the lowest or any Tender, nor will they be | , 
responsible for any expenses incurred in making out 


er. 
w. © on 
Water Office, 
Royal-avenue, Belfast, 
9th September, 1920 


ecretary. 
1525 





‘0 CONTRACTORS. 


Belfast Waterworks: 


MOURNE 8 SCHEME. 
CONTRACT A. 

FOR THE CONSTRUCTION OF THE 
“SILENT VALLEY.” STORAGE 
RESERVOIR, &c. 

SCHEDULE OF QUANTITIES. 

_A DETAILED ‘‘ SCHEDULE OF QUANTITIES ” 
has been prepared by me for the above extensive 
torage Reservoir and other Works in the Mourne 
ame eg County of Dewn. Contractors wishing to 
Tender for this work will be supplied with printed 
eopies of the ‘‘ Schedule of Quantities ’’ on applica- 
tion and payment to me of a sum of Three Guineas 


wer copy, which sum pr t be repayable. 
ACHESON FERGUSON, 


Quantity Surveyor. 
Scottish Provident Buildings 
Belfast, 9th September, 1920. 1524 
Bombay, Baroda, and Central 
INDIA PalLw Ay page te gh 

The Directors are pre p to 
on Friday, 22nd October. TENDERS. for the Steere 


of :— 
. PAINTS, & 
2: WROUGHT TRON or STEEL PIPING. 
Suthers must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each (which will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 





8. G. 8. YOUNG, 
Secre 


aes : White Mansions, 
, York-street, Westminster, S.W. 1, 
4th October, 1920. 1923 


Metrop politan Water Board. 


levee FOR THE CONSTRUCTION OF 
VERED SERVICE RE SERVOIR AT 
BROMLEY, KEN 
The Metropolitan Water Board invite TENDERS for 
the CONSTRUCTION of a COVERED SERVIGE 
RESERVOIR of a capacity of about five million 
gallons at ng F eee in the parish of Bromley, 
in the County of 
Drawings, conditions of contract, and specification 
may be inspected at the Offices of the Board (Chief 
Engineer’s Department), 173 Rosebery-avenue, 
on E.C., on and after Monday, 11th October, 





Forms of Tender, conditions of contract, specifica- 
tion, bills of quantities, and copies of the contract 
drawings, her with a spare copy of the bilis of 
quantities, may be obtained from the Chief Engineer 
on production of an official réceipt. for the sum of £10, 
which sum rust be deposited with the Accountant to 
the sap at 173, ebety-avenue, Clerkenwell, 
E.C..1, d will. be returned on receipt of a bona fide 
Tender together with all fhe above-named documents, 
with the exception of the spare copy of the bills of 
quantities, which may be retained by the tenderer. 
Such payments. and applications. must be made 
between the hours of 10 a.m. and 4 p.m., except 
Thursdays and Saturdays. 

Tenders, énclosed in sealed envelopés addressed to 
“*The Clerk of the Board, Metropolitan W: ater 
Board, 173, Rosebery- avenue, Clerkenwell, E.C, 1,’ 
and endorsed ‘‘ Tender for Reservoir at Bromley,” 
must be delivered at the Offices of the Board not 
later than 10 a.m. on Monday, Ist November, 1920. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

A. B. PILLING, 
Clerk of the Board. 

Offices of the Board, 

173, Rosebery-avenue, 

Clerketiwell, E.C. 1 

0th Notabs, 1920, 





oe a 


REQUIRED 
WORKS DEPARTME 
fully qualified ENGINEER a NURVEYOR, salary 
—- rising eg by B21 to Ae: Say A cent. 


and preferably unmarried ; 
experience in water supply, sewerage work, bridge 


ae 1 position some knowledge 


ong nals) 


TO BUILDERS, CONTRACTORS, &e. 


Fe Sale, Approximately 500 


Tons of OLD TRAM i € pei. _ 


girders, &c.—Full ween apelicetion, 
HAM co. PORATION 


General Man anager, 
TRAMWAYS, onto: ini Plaistow, E. 13 
P2u96 


as ‘ ah ive 

K ingsbridge Rural District 
COUNCIL 

FOR SALE by TENDER, & 12-TON BURRELL 

COMPOUND STEAM ROLLER. Engine in good 

condition. Awning and curtains. Front rolls need 





repair, 


May be seen at West Alvington, 5 minutes” walk 


oa Kingsbridge Station, at any time after the 12th 


nst 
Tenders must be sent so as to reach the ama 
10t later than Thursday, ered gaat. 19 
VILLIAM B 
Clerk ‘to the Council. 
Kingsbridge, Devon, 
October 6th, 1920 1933 


British North Sido, 


NT 





in the PUBLIC 
TH KORNEO 


ISTANT 


orary 
ENGINEERS. wealery. £385 with annual increments. of 
£15 8s. and 10 per cent. temporary war bon 


us. 
Candidates should not be more than 35 years of age 
they should have had 


d road construction, &c., and in the case of the 
of architecture if 
possi 


Two years’ agreement, with prospects of renewal. 

assages out and home paid. Plainly furnished 
quarters and free medical attendance provided 

Apply, quoting age, training, and perience, 

whether married. or single, and furnishing copies (not 

of testimonials, to Messrs, GREGORY, 

Ht ae and WARING, 12, Dean’s-yard, a 


an 





OFFICERS REQUIRED FOR SERVICE ON 
INDIAN RAHLWAYS. 


Mess... Rendel, Palmer and 


IN, Consulting Engineers, are prepared 
to weve a APPLICATIONS (by letter only) v for the 


following APPOIN' 
OU. 


Ss :— 
one LOCOMOTIVE SUPERIN- 
a . Three of these officers are required by 
the East Indian Railway Co., two on a co 
salary of Rs. 620, rising according to Company’s 
Rules to Rs. 800 per calendar month, who must have 


special experience in locomotive running shed and 


5g work, and the other on a commencing salary 
of Rs. 500 per calendar month, who must have special 
experience of modern railway workshop practice and 
maintenance of plant. 

One officer is required on H.E.H. The Nizam’s 
Guaranteed State "Railway on a commencing salary 
of Rs. 350/50/700 per calendar month according to 
age and qualifications. 

Candidates should not be less than 24 years of age 
ner more than 28 (unmarried men preferred), and: must 
have had a sound general education and have gone 
through a full course at a recognised engineering and 
technical college. They should have received a 
thorough training as locomotive and mechanical 
engineers, preferably on a British railway 

Other things being equal. preference will in all 
cases be given to those who have had running shed 
and main line firing experience. Men who have nm 
wounded in the war will be acceptable, provided they 
are & for their work. 

eus.—Three years’ agreement in the first instance 
and “first-class free soy to India and home again on 
sa 


Selected “candédates will be required to pass @ strict 
medical examination before final appointment. 
Letters of application, giving the candidate’s age, 
whether married.or single, details of general and tech- 
nical education, training, and subsequent career (in 
chronological order), with dates, accompanied by 
copies only of testimonials, war_ certificates, &c., 
should be add to Messrs. RENDEL, PALMER 
and TRITTON, 12/14, Dartmouth-stréet Westminster, 
5.W.1. mot Jater than 13th October. 1920. 1864 


The. Bombay Electric Su Supply 


es me Co., Ltd.. invi 
CATIONS for POSITION of e ORPUTY 
POWER-HOUSE SUPERINTENDENT, who will be 
responsible to the Superintendent for the running aah 
or gael of power station plant of 25,000 K.W 
Capacity. Applicants must have a thorough know- 
ledge of the Panafae and maintenance of H.T. 3-phase 
switchgear, large turbo-generators, water-tube boilers, 
and be capable of oe a large European and 
native staff tact firmness. Three years’ 
agreement. Salary Rs. 1000, Rs, 1050, Rs. 1100 per 
Quarters at power-house at nominal rent. 
leave and Provident Fund allowance, 
Passages provided.—Applications, stating oy par- 
Stomere of experience and training, age, and 
her married, ad to the DOMPAN Y, 
3. Clement’ inn, W.C, 2. 1802 4 








angoon Municipality. 
D, a DE CHIEF ENGINEER, 
WATRH and SEWAGE, to be under the Chief Engi- 
neer of the Rangoon Municipality. (Nors.—The 
changed.) of the appointment is liable to be 


AGE.—Preferably between 30 and 4 
QUALIFICATION .—Candidates mag shold one of the 
> neat smd qualifications :—Member or Associate 
mber of the Institution of Civil Engineers ; 
Meuber of the Institution of Municipal and 
County Engineers, 

EXPERLENCE.—It' is essential ey candidates 
should ‘be experienced in the inception and execu- 
tion of large water supply ayetems, sewerage 
systems, and sewage disposal works. ference 
will be given to a candidate who possesses, in 
addition to the special qualifications in water. and 
sewage, the qualifications of a civil engineer with 
experience in other branches of civil engineering. 

SALARY. - 1250 per mensem for the first year, 
rising by annual increments of Rs. 100 per 
mensem to a maximum of Rs. 1750 in the sixth 
year, should the agreemeut be extended for that 
pérfod. In addition a free house (unfurnished) will 
be provided or an allowance of Rs. 150 per mensem 
in lieu at the option of the Municipal Com- 
mittee, and_a motor car allowance of Rs. 150 per 
mensem, The officer appointed will be eligible 
to subscribe to the Municipal Provident Fund 
after being confirmed in his appointment; sub- 
scriptions are payable at the rate of 81-3 per 
cent. of salary and an equal amount is contributed 
by the Municipal Committee. Compound interest 
is allow according to amount earned by the 
Fund, usually 5 per cent. No exchange com- 
pensation allowance will be allowed. 

LEAVE,.—Leave and leave allowance will be in 

accordance with European Service Leave Rules of 

the P.W.D. of the Government of India. 

AGREEMENT.—The agreement. will be in the first 

instance for a periodof three years, preceded by 

one year’s probation, during which period the 
employment may be~ terminated by either party 
giving to the other three months’ notice. The 
agreement may be extended for a further period 
by. mutual consent. first-class passage to 

Rangoon will. be provided and a similar return 

passage on completion of the agreement or any 

extension thereof. 

Applications will be received by 

up to Tuesday, October 19th, 1920. 

Further particulars may be obtained 

undersigned. 

OGILVY GILLANDERS AND CO., 

Agents for the Rangoon Municipality, 

67, Cornhill, London, E.C. 


R. 2006. 
September 2ist, 1920. 1794 


the undersigned 


from the 


3. 





SITUATIONS OPEN 





ANTED, a First-class MAN to TAKE Complete 
CHARGE of a number of Large and Small 
PRESSES on Motor Car Parts. Applicants must be 
able to Design all the Tools required for this work. 
Good salary and prospects for the right man.— 
Address, givies full particulars, 1590, The Engineer 
ffice. 1590 A 





ANTED, Experienced ELECTRICAL ENGI- 
NEERS in Alternating-current Generators, 
Induction Motors, or Transformers by large Manu- 
facturing Company in Canada. State experience and 
send copies of references, also give age and salary 
expected.—Address, 1633, The Engineer Office. 


1633 | aU 
8 for a Sugar Estate pee. ualified 
MECHANICAL ESCISEER E CHARGE 

« and keep in REP. NGRICULTURAL 


MA- 

ERY, comprising cal Ploughs, Tractors, Oil 

and Suction Gas Bngines, Locomotives, and Light 

Railway Plant, &c. — Appl? with full particulars of 

training and experience, P1969, The Engineer 
Office. P1969 a 








a for India, Competent SALESMAN, with 

bility to conduct commercial correspondence, 
Santor a thorough general acquaintance with all kinds 
of Engineering Machine Tools, Woodworking Machi- 
nery, &c.;- able to give demonstrations ; >. age under 
30, “single. —Address, 1887, The Engineer Office 
V ANTED, the SERVICES 

aecust to the Manufacture of Rolled 
Wheels, to TAKE OVER the MANAGEMENT of a 
PLANT now in course of erection.—Address, giving 
particulars of experience and stating salary required, 
1976, The Engineer Office. 1976 A 


1887 A 


of an Lhe ag 
Dise 








<< YOUNG ENGINEER, Well Grounded in 

Reinforced Conerete Design, for post in India. 
—Address, Ng qualifications, t. P2095. The 
Engineer 0: P2095 A 





SSISTANT ENGINEER WANTED for New Dock 
Works, Argentina. Must have kad good expe- 
rience of Setting-out, also Ferro- concrete | Work. Age 
26-32.—Write fully to P= *T.Y. B.,” c/o Davies 
and Co.,. Finch-lane, E.C, 1974 a 





HIEF TESTER REQUIRED by Firm in Man- 
chester district. to Take Charge of Electrical 
Testing. of Motors and Generators A.C, and 
must be oxpertenced with high speeds and have held a 
similar position; man with good technical training 
preferred ; to a suitable person the position offered is 
permanent.—Address, stating full particulars and 
salary required, 1878. The Engineer Office. 1878 A 





ENGINEER’ WANTED 


must have experience 
and efficient Working of Steam, 
Hydraulic Plant\; ape 30-31. None bet sound 
experienced men need apply—Wages offer: d, £6 
per week.—Address, 1038. The Engineer Otiire 

A oall fs 1939 ba ' 


~TEEL MELTING SHOP MANAGER k} R 

iN to Take Charge of O.H. Plant, make RED, 
cipally basic mild steel. State age. ‘experience, Drie. 
full tence: 3 and give references -—Addreag, am 


The Engineer.0 975 
GQ OFERINTENDEN” r for MOTOR REPAIR 
OO Candidates, whose age must not exceed 40 








SHOP. 
Years 





must have a thorough training: in Me 
Engineering and experience in up-to-date met ala: 
turing out high-class work to fine limits - of 
ence will given to applicants who hav 
H.M. Forces overseas or in the Mercantil: 
salary £600 per annum.—aApplications ji), 
giving full particulars of training. educatio; 
experience, to be addressed to the Chief Me 
Engineer, SOUTH MF be? wy ATAK GAS « 


Old Kent-road, London, 8.5. 709, 


109 A 





Wire» 
d Engi 


rvaniger - 


ORKS MANAGER WANTED for Lar 
netting Faotory; must have had go 
neering experience and be a recognised 
only thoroughly competent men who hay: 
charge of large workshops’ need apply ; 
credentials “will be required.—Address, statine 
particulars of expertence and where obtained, 
with usual personal details, 1886, The Engines 


been in 
highest 

fullest 
tovetber 
P Vffice, 


OUNG ENGINEER WANTED for Work 
mating~ Department’ on Duty Calculat 
Prices for Refrigerating or Electrical Work. |r 
experience not necessary, but works and 
training desirable.—Address, stating age and | 
ticulars of education, &c., in confidence, 
Engineer Office. 





ANTED by Locomotive Works. Near M 
TWO good: LOCOMOTIVE DRAUGH'S< 
accustomed to Taking- Out Weights for esti 
Address in confidence, stating age, experiec: 
waves — 1992, The Engineer Office. 10 


ANTED, Capable DRAUGHTSMAN, wit! 

“ knowledge of Coal-screening and Washing 
must be well up in general arrangement 
details.— Address, stating. age, experience ani 


1914, The Engineer Offine. 1 
Py sase. DESIGNING DRAUGHTSM (N for 
Stractural Steel Works; must be wel! up in 
modern practice for competitive estimating, capable 
of. working. without supervision.—S par 
tieutlars' and = salary ONG to Designer, 
EDWARD WOOD and CO., Ltd., Ocean nworks, 
Manchester. 2102 A 


Sound 
lant ; 
k and 
salary, 
14 A 





Ir 


ANTED for Constructional Engineer's ‘fire im 
the Manchester district. first-class DR AUGHTS. 
MAN, one-used to Taking ys e of Large Contraets, 
Also SEVERAL JUNIOR DRAU GHTSME N. State 
age, experience, and salary required.—Address. 1993, 
The Engiveer Office. 1993 A 








my: TWO First-class DRAUGHTSM1 N for 
le iron and steel works in South Wales, Mon- 
socihaiee district. Applicants should be experienced 
men with thorough knowledge of Iron and Stee! Works 
Plant, and must ve good. praetical and tech- 
nical training.—Address, stating age, experience, 
salary required, and whether married or sing!e. 1786, 
The Engineer Office. 1786 A 





SSISTANT to CHIEF DRAUGHTSMAN RE. 
QUIRED at a large Railway Carriage and Wagon 
Works. Must be well qualified both practica! 
theoretically. Good opportunity for a live 1 
initiative —Address, stating age, experienc 
salary Yequired, 1971, The Engineer Office. ] 


z 





eee. DRAUGHTSMAN to Take Charge 0! 
ing-otfice in Constructional Engineers’ 

&.W. London. be thoroughly well up 

bran A real live man, able to get work through 
quickly, and correctly. Write in first instance, stating 
age, experience, salary expected, and when free. All 
replies. will be treated in confidence.—Address, 1813, 


The Engineer Office. 1813 a 
€*at: i HTSMAN.—APPLICATIONS are 
by leading Electric Crane Makers in 
TE te epistrict from. gentlemen having expert 
knowledge of Electric Cranes and ‘experience im 
Organising and Handling a Staff of Drauchtsmen- 
Applications, which will be treated in strict confidence, 
must fully estate. experience and give age and salary 
required.—Address, 1916, The Enginéer Office 








{HIEF DRAUGHTSMAN REQUIRED, 
perience in the Design of Precision 
Machines.—Aprplication to be in writing, 
qualifications, age and salary required, to M 
MARCH, General Manager, The Charchill Machi 
Co., aE td., Broadheath, Manchester. l 


with Fx- 
Grinding 
stating 
S._2. 





VYHIEF DRAUGHTSMAN WANTED in the Mid- 
lands, enced in Design of Medium and 


Machine Tools, to Take Charge and be 


Heavy 


‘responsible Lee Ago oy of Schemes necessary in 


Machine Alterations and Develop- 





ONSUL’ G _ENGINEEE in Westminster RE- 
QUIRES 4 CHIEF ASSISTANT. Must have good 
Klectrical and Mechanical Experience, preferably in 
Railway Work. Age about 35. Salary £600. Prefer- 
ence given to a member of the Inst. of Electrical Engi- 
neers, Give full particulars of training and expe 
rience.—Write, Box 3747, c/o Brown's, 39, ‘othili- 
street, S.W. 1. 1973 «A 





om WANTED for Consulting Engineers’ 
Es : experienced in Boiler, Engine and 
Geartee " Sibeines and Preparation of Plans and 
Specifications. -The position is an improving one, and 
has a commencing salary of £330 per annum. Appli- 
cants state age and full particulars of experience.— 
Address, 1901, The Engineer Office. 1901 A 





STEIMATING ENGINEER WANTED. Used to Light 
‘4 Structural Work, Cranes, Elevators, Conveyors, 
&ec.; shop and drawing-office gy ge on ome 
Write particulars of experience, age an u 
quired, FRASER and CHALMERS ENGINEERING 
WORKS, Erith, Kent. 1866 





IECEWORK RATE-FIXER REQUIRED; must 
be thoroughly conversant with all engineering 
operations incidental to the Manufacture of ray or vg 
and other Electrical Instruments, both tn Product 
and Assembly ; good permanent position to aateabie 
applicant. —Write, stating fullest details of previous 
experience, age and salary required, to wg 793, 
Sells’ Advertising Offices, Fleet-street, E.C. 1922 A 





EPRESENTATIVE REQUIRED in Liverpool by 
Firm of Pump Manufacturers. One with first- 
¢lass connection amongst ee engineers 
and shipping firms only consi Commission basis 
only.—Address, 1985 The Engineer Office. A 
EQUIRED for the East, MECHANICAL SHIFT 
R GN Pig preferably ex-Naval Artificers, 
a erie Plant, &c. Age 25-30, aingte. 
—Write, giving full partieulars as to training. expe- 
rience, &c., to ZS. 324, care Deacdn’s, a 
street, B.C. 3. 819 A 


ALESMAN. —Fxperienced SALESMAN REQUIRED 
for mp ye Be in ; thorough 
peenton gal engines and their “erection and upkeep 
red ; experience of electricity for small electrical 
fants? knowledge of steel and steel buildings; able 
rt interview customers and Government Departments ; 4 
single man, not over $0 preferred.—Address, stating 
age, experience. qualifeatious, age and desired 
3919, -The.Engineer Office, ‘ 














\ ence 
State brief d 


‘ment ; Sctembiy (but not: essential) one who has had 


in connection with Heavy Machinery. 
is only in first instance. ‘Salary 


etai 
approximately £350.—Address, 1937, The Wneineer 
Office. 1937 A 





RE 
outh 


IVIL ENGINEERING DR AUGHTSMAN 
QUIRED for Railway on West Coast. of 
America; must be a Constructional Draughtsman of 
good practical and theoretical experience in Working 
out Designs for Steelwork Structures, Abutments, 
Retaining Walls, &c., and the Preparation of W rking 
Drawings for same. Three years’ contra free 
passage out and home; free quarters sential 
salary £350 to £400 per annum, according to experi+ 
ence.—Write, with full particulars, to ‘* DRAUGHTS- 
MAN,”” c.o. Charles Barker and oy Ltd., 31 
Budge-row, Cannon-street, a E.C. 1898 A 


AUGHTSMAN, JUNIOR. with Experience 
small Dynamos, Motors. and Switchgear ; 
London. State age, experience and salary eet — 
Address, 1874, The Engineer Office. 1874 A 


of 
E. 





RAUGHTSMAN REQUIRED to go out to 
tralia; must be single; must have a thorous 
knowledge of Blast-furnace and Steel Works Practice. 
—Address, stating age. experience, &c., "yo The 
Engineer Office. i M42 A ‘ 


AUGHTSMEN REQUIRED, with“ Good 
| a trainimg and knowledge of general ¢ 
neering. 


preferably with Rolling Stock experien:* 
Give full particulars as to age, experience, 





and sal: ary 
required.—Address, 1642, e Engineer beet? 


D* 


=“ Mast. Sse a Work, including Hoists 
(2) Heavy Structural Steel Work, 
tresses and 


rains , 
(3) Steel Furnace and Rolling Mill Plant, includin 
W. 
Cexpalicants, mast tie for which particular section 
application is being made, experience in at il, age, 
and salary required, to Messrs. SIMON 
Ltd., Metallargical 20, Mountatrect, 
chester 


For continuation of Situations 
Open Advts. see page iii 


° 


A 





First-class Expe 


AVOHTEMEN (Several witb 
QU. ge new lron 


pg IRED for work on lar 


well up in 


Dept., 769 a 
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American Concrete Mixing 
Machinery. 
No. II1L.* 
TintING Mixers (continued). 
A smauy portable machine for mixing concrete in 
batches of 3 cubic feet is shown in Fig. 19. The drum 


has « 19in. opening and is tilted by the long levers at 
the left, instead of by gearing. A 2 horse-power engine 





trough is of steel plate with cast iron heads, the lower 
part being semi-cyliudrical, extended vertically on 
the charging side and flaring outward in a lip on the 
discharging side. 

The heads are swung by trunnions in bearings on 
the A-frame housings on the bed-plate. Through the 
trunnions passes a longitudinal shaft in the axis of 
the trough, this shaft being driven by a spur wheel 
on one end. Diagonal or spiral mixing blades are 
attached to radial arms on the shaft, and are mounted 
to feed or move the material in opposite directions. 
Thus in the first half revolution one set of blades 

















FIG. 19--THE “WONDEP.”’ 
is mounted at the rear end of the frame, which is of 
3in. steel channels and is mounted on 20in. wheels. 
The weight complete is 1175 Ib. 

Machines of the same type and of very similar 
construction are made by the Jaeger Machine Com- 
pany, of Columbus, Ohio, U.S.A. A feature of the | 
drum is that it has two flat spots formed on opposite 
sides of the bowl casting, the effect of these being 
to interrupt the movement of the material and give 
—as it is claimed—an additional efficiency in the | 
mixing. These machines are built in sizes for deliver- 
ing batches of 2} to 8 cubic feet of concrete. 

Advantages claimed for this type of machine, with 
vertical-shaft open-top drum, are the large opening 
for charging and discharging, rapid discharge, easy | 


PORTABLE TILTING MIXER 


turns over the material and feeds it towards one end 
of the trough, while in the second half of the revolu- 
tion the other set of blades turns the material over 
again and feeds it back towards the other end. The 
shaft runs at 22 revolutions, and is not stopped during 
charging or while the trough is tilted to discharge 
the concrete. 

These machines are built mainly in the smaller 
sizes, of 2 to 9 cubic feet capacity, and the largest 
are of 14 cubic feet capacity. The former are tilted 
by hand and the latter by power. In the stationary 
machines the paddle shaft is driven by a belt pulley, 
but in the portable type a petrol engine of 3 to 
6 horse-power is mounted on the wheeled frame and 
geared to the shaft. 


a horizontal perforated arm which extends over the 

pan, 

The mixer with belt wheel on the pinion shaft 
may be mounted on a stationary frame, but there is 
also a portable design having the pan and an enclosed 
petrol engine mounted on a steel truck frame on 

| wheels. The machine is built by the Iowa Foundry 

and Manufacturing Company, of Fort Dodge, Lowa, 

U.S.A. It is made in three sizes, of 3, 5 and 7 cubic 
feet capacity, with engines of 2}, 3 and 4 horse-power 
respectively. Neither the Blystone nor Iowa machines 
is used extensively, and both are used in factories 
for cement products where only cement and sand are 
mixed. 


INTERMITTENT v. CONTINUOUS MIXING. 


Production of concrete intermittently in separate 





| charges or batches is the operating principle of all 
| the concrete mixers.that have been described thus far. 
| Mixers producing a continuous stream of concrete, 
| the flow of which to wheelbarrows, chutes, &c., is 
| regulated by a gate, are used to such a limited extent 
| as to be negligible in comparison with the vast number 
of batch mixers of various makes. Several mixers 
operating on the continuous system were devised 
in the early days of the mechanical mixing of con- 
crete, the general design being a horizontal mixing 
trough in which ran a longitudinal shaft—or two 
parallel shafts—having blades set spirally so as to 
| mix the material and feed it along to the end of the 
| trough. 

With an increasing knowledge of the properties 
of conerete and the necessity for complete and 
uniform mixing in the production of good concrete, 
it became apparent that the requirements could not 
be met or governed so readily in a system of continu- 
ous charging, mixing and delivery. In fact, very 
many specifications for concrete work expressly 
| stipulate the use of batch mixers. 

One of the few continuous mixers now manu- 

factured is shown in Fig. 21, which is that of the Kent 
Machine Company, of Kent, Ohio, U.S.A. This 
mixer is of the pug mill type, with a single longi- 
| tudinal shaft fitted with paddles or blades and running 
|in a stationary trough. The machine differs from 
| the Blystone trough mixer previously. described, in 
that the latter has blades which move the material 
back and forth, while the concrete is discharged in 
batches. In the Kent machine the materials are fed 
at one end and the spiral blades mix them and pass 
the mixture along the trough to a gated discharge 
opening at the farther end. The machine illustrated 
is for tramway work, being mounted on flanged wheels 
and having a trolley pole. 

The special feature of this machine is its measuring 
device, by which the materials are fed to the charging 
end of the trough uniformly and in the desired pro- 

| portions. Over this part of the trough are three 
| hoppers for the cement, sand ana stone or gravel 
| These are stationary, of tapering shape, with a dis- 
| charge opening across the lower part of one end, and 
| having the bottom formed by a flat reciprocating 
|feeder plate. At each outward stroke this plate 
‘ carries with it a layer of material of thickness equal 




















cleaning, low power and visibility of the concrete 
charge. 


Mixers Wrruour Drums. 


Mechanical concrete mixers of other than the 
revolving drum type are relatively few in types and 
in numbers, and are built only in the smaller sizes. 
One type consists of a trough in which runs a longi- 
tudinal shaft fittéd with arms or paddles which mix 
the material charged into the trough. An example 
is the mixer made by the Blystone Manufacturing 
Company, of Cambridge Springs, Pennsylvania, 
U.S.A. In this machine—shown in Fig. 20—the 





* No. II. appeared September 17th, 1920. 


FIG. 20—THE 


Of a different type is a machine in which the mixing 


is done in a circular pan. The side or shell is of steel 
plate and the bottom is a cast iron dise having a 
hollow vertical sleeve at the centre. The pan is 
stationary, but within it revolve two arms of unequal 
length, each carrying a diagonal blade, as in a mortar 
mixer. The arms are attached to the head of a 
vertical shaft running in the sleeve of the pan, the 
bottom of the shaft being fitted with a bevel gear 
driven by a pinion. A semi-circular opening at the 
circumference of the bottom disc is fitted with a 
door which swings on a vertical pivot, so that the 
concrete can be discharged all at once or in small lots. 
Water is supplied by hose coupled to a vertical pipe 
mounted in brackets on the side of the pan and having 


BLYSTONE TROUGH TYPE MIXING MACHINE 


| to the height of the discharge opening of the hopper. 
Material dropping down to replace the layer thus 
removed, prevents the latter from being carried back 
on the return stroke of the plate, and the material 
in this layer is therefore swept off into the trough. 
Adjustable gates on the discharge openings of the 
hoppers provide for regulating the quantity and 
proportions. 

This machine is made in three sizes, capable of 
producing 6, 7 and 15 cubic yards per hour. The 
smallest is 11}ft. long and weighs 2200lb., while 
the largest is 15ft. 6in. long, 4ft. 8in. high and weighs 
5100 lb. Many of these machines are used in factories 
for cement products for which only sand and cement 
are used. They have been used to some extent 
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however, by contractors for concrete work, and a | 


15-yard machine has been employed on street paving. 
The principal advantage claimed over batch mixers 
is a saving in labour costs, as fewer men are required 
to keep the hoppers filled than to charge a drum, 
while in the latter case the man may be idle part of 
the time while waiting for the drum to be emptied. 
Under modern conditions of equipment and (opera- 
tion for batch mixers, this advantage may be ques- 


In the view, Fig. 22, the large hand wheel A is 
for the ring gear which tilts the drum. In front of 
this are three levers——only two being visible—for the 
loading skip clutch, the skip brake and the drum 
elutch. The lever B is for the traction clutch, the 
treadle C for the traction brake, and the wheel D for 
the steering gear. At E is the hanging lever for 
admitting the measured quantity of water from the 
tank into the drum. When the machine is at work 











FilG. 21--THE KENT CONTINUOUS MIXER 


tioned, and the fact remains that continuous mixers 
are used only to a limited extent on concrete work, 
and that their use on such work is prohibited in 
many cases. 

A majority of the numerous styles and makes 
of concrete-mixing machines are adapted to a variety 
of purposes and classes of work. But certain designs 
have been adapted and equipped for special lines 
of work. 


R0AD AND PAviInG MIXERS. 


One of the largest classes of concrete-mixing 
machines for use on particular lines of work is that 
for mixing and laying concrete paving on highways 
and streets, and for placing the foundation course 
of paving of other kinds. Machines of this class are 
made by most of the large manufacturers of concrete 
mixers. 

Owing to the great extent of this road and street 
work, combined with the desire for speed—to take 
full advantage of the working season—and for the 
reduction of manual labour to a minimum, these 
machines have been developed into highly specialised 
and successful appliances. They are self-propelling, | 
and deposit the concrete behind them as they advance, | 
one object being ‘to lay as great a length of paving as | 
possible at one position of the machine. In size they | 
range from a capacity of 7 cubic feet to one of 28 | 
cubic feet of concrete from each charge of the mixer. | 

Two machines of this class—the Smith and’ Rex | 
paving mixers—were illustrated in the first article of | 
this series, one using a jib and bucket, and the other | 
using an inclined chute to distribute the concrete. | 
In Fig. 22 is shown the “ Wonder” paving mixer, | 
of 7 cubic feet capacity, as manufactured by the | 
Waterloo Construction’z Machinery Company, of 
Waterloo, Iowa, U.S.A. Its drum is of the vertical 
shaft closed bottom type, as described previously, | 
and is placed so as to discharge at a height of 7ft. 3in. | 
above the ground. In this position it gives its 14ft. | 
distributing chute a slope of 21 deg., or over 35 per 
cent. when the end is a foot above the formation 
level. This chute swings through an arc of 180 deg. 
in a horizontal plane, and its steep pitch gives a free 
flow without the necessity of using an excess of water 
in the concrete. A hinged section at the end enables 
the length to be shortened to 10ft., as shown, for 
placing concrete nearer the machine or for delivering 
it,to wheelbarrows or carts. 

The drum is swung on trunnions in a steel frame 
mounted on an enclosed base in which is placed the 
7 horse-power petrol engine. At the forward end 
is the loading skip, which rides on an inclined track, 
the drum being reversed to the position shown in order 
to receive its charge of dry materials. The rear 
wheels are 36in. diameter and 8in. wide, mounted | 
on a stationary axle. The front axle has 30in. wheels, | 
and is steered by a hand wheel and chains. Power 
transmission is by chain and gearing, with no differen- | 
tial or bevel gears. The two clutches have asbestos 
lining.& The machine can travel at the rate of a 
mile an hour in either direction. 


the operator stands on the elevated platform, where 
he has a full view of the work and has all controlling 
mechanism ready at hand. The wheel base is 7ft., 
and the width over wheels is 5ft. 6in. In working 
order the machine weighs 9500 Ib., and is 14ft. high. 
For shipment the overall dimensions are I1ft. in 
height, 8}ft. in width, and 12ft. in length—with 
loader and chute removed. 

The Koehring concrete-mixing machine, as built 
for paving work, with capacities of 14 to 28 cubic 
feet of concrete from each charge, is shown in Fig. 
26—page 354. It is built by the Koehring Machine 
Company, of Milwaukee, U.S.A. The view shows it 
equipped with a light jib crane or derrick for handling 
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A similar machine, built by the Lakewood Eng; 
neering Company, of Cleveland, U.S.A., is mounted 
on four wheels and has a differential gear on the nite . 
axle to facilitate turning in narrow streets and vm 
Each rear wheel is driven by a sprocket chain. For 
a machine delivering 14 cubic feet of concrete the 
drum is 5ft. diameter and 4ft. long, with an 18in 
opening in each head, and making sixteen revolutions 
per minute. The steel frame is mounted on 24in 
front wheels and 28in. rear wheels, all 14i) wide. 
with a wheel base of 7ft. and a width of 6ft. over the 
wheels. An overhead 30-gallon tank supplies wate, 
to the mixing drum. For distributing the concrete 
there is a drop-bottom bucket of 14 cubic feet 
capacity, travelling on a I6in. jib, the doors being 
tripped automatically at any desired point d 
closed automatically as the empty bucket: reacl\. 
heel of the jib. For steam power a 12 hors 
vertical engine is applied. 

A paving concrete mixer of 21 cubic feet capacity, 
carried entirely by a pair of long endless chain 
tracks of the ‘“multifoote” design, is show) in 
Fig. 23. This machine is built by the Foote (om. 
pany, of Nunda, New York, U.S.A. Its drum is com. 
posed of a pair of truncated cones set base to base, 
and is supported at each end by a roller ring resting 
on a pair of rollers journalled in the frame. At cach 
ring is a driving gear or circular rack. Power js 
furnished by a 12 horse-power steam engine, driving 
the drum at fourteen revolutions per minute. This 
machine is shown equipped with a jib crane of oft, 
reach, for handling batch boxes. The charge cin by 
delivered to the drum in tem seconds, and the 
can deliver its 21 cubic feet of concrete to thi 
tributing chute in fifteen seconds. 
slope of 28 degrees. 

The * multifoote endless track support i 
builders’ design, with cast steel shoes 14in. 
and 6in. long, the shoes being overlapped and inte 
locked. Six carrying wheels or rollers ride on the 
inner face of the line of shoes in contact with thy 
ground. Each support is 1l0ft. 6in. long overall. 
with a 9ft. length of bearing’ on the ground, giving a 
load of only 74$lb. per square inch of bearing area. 
The weight of the machine complete is about ten tons, 
and its overall length is about 28ft. with loader and 
chute, or 13ft. 6in. with these parts detached. 
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Another of the large paving mixers, or “* paver” 
machines, delivering 21 cubic feet of concrete at each 
batch, is shown in Fig. 27—-page 354-—and is built 
by the Austin Machinery Corporation, of Chicago, 
U.S.A. It is fitted with the jib and bucket system of 
placing the concrete, but differs from other machines 
of that system in having a trussed jib and a tilting 
bucket instead of a drop-bottom bucket. The 
is 20ft. long, and swings across the width of the road 
or street. A swinging inclined chute 15ft. long, with 
a slope of 20 deg., can be fitted in place of the jib and 
bucket. The drum is a cube with 48in. sides, taking 
a charge of 30 cubic feet of dry material for a 21ft. 
batch of concrete. Above it is a tank of 50 gallon 


jib 





Tank 


Loader Drum 
Ni 


Loader 
Hoist 











FIG. 22--THE 


batch boxes, each box containing a full charge of 
cement, sand and stone. The boxes are brought up 
on the platform cars of a narrow-gauge portable 
railway, and each in turn is picked up by the crane, 
swung over the loading skip, dumped, and then | 
replaced empty on the car. For distribution, the 
concrete is discharged from the drum into a drop- 
bottom bucket, which is hauled to and fro along a 
horizontal steel jib by means of a cable. The machine, 
as illustrated, is operated by a steam engine, and its 


| frame is mounted on a pair of wheels and a pair of | 


endless chain tracks of the caterpillar type. 


“WONDER”’ 


PAVING MIXER 


capacity for supplying a measured quantity of water 
to each charge. 

The main frame, of rolled steel channels, is 18ft. 
long, and 9ft. 6in. wide, carrying the engine and 
boiler at its forward end. A 20 horse-power vertical 
engine is used, with cylinder 9in. by 9in., and a 40in. 
fly-wheel. Steam is supplied by a vertical boiler 3ft. 
diamater and 8ft. 8in. high, rated at 25 horse-power 
with 100 1b. pressure. The frame has its forward end 
carried by a pair of wide-tired wheels 32in. diameter. 
Under the rear, where the mixer is mounted, is a pair 
of chain tracks of the endless caterpillar or multi- 
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pedal types with the track formed of oak blocks| ‘To the front of the mixer car is coupled a low frame 
d4in. wide, reinforced with }in. steel plates. ‘he | mounted on bogie trucks and carrying a standard 
travelling speed is about one mile per hour. gauge line of rails. Between the rails of this track 
| runs a 36in. belt conveyor 80ft. long. By a portable 
| incline, open hopper-bottom cars of gravel and sand 
‘ : | are run upon this upper track and drop their con- 
Kor conerete construction work on new lines of tents upon the travelling belt, which in turn delivers 


railway, and more particularly for improvements | the material to an inclined conveyor feeding the 


Mixers FOR Rattway, TRAMWAY AND OTHER Work. 


along existing lines, concrete-mixing apparatus. of 
various kinds is mounted on platform wagons or 
covered wagons. 
used by the railways as well as by contractors. 
Materials may be delivered in a variety of ways ; 
sometimes from stock piles by cranes and grab 


buckets; sometimes by wheelbarrows from open 


Spt | gravity. 
Portable plants of this kind are | 6 % 


hopper from which the mixer drum is charged by 


HAND-OPERATED AND SMALL POWER MIXERS. 


When concrete-mixing machines were first intro- 
duced, it was considered that they were adaptable 
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FIG. 23--THE FOOTE PAVING MIXER 


cars coupled to the mixer car, plank runways being 
laid along the material cars. For distribution, the 
concrete may be discharged into an inclined chute, 
into a bucket handled by a locomotive crane, or into 
the bucket of an elevator tower mounted on the 
mixer platform, and carrying an inclined chute. 

In the same way numerous stationary, portable 
and floating concrete plants have been designed 
for use at large construction works. Unlike the 
paving or highway mixers, the concrete-mixing 
machines on railway and other construction works 
have not been developed along any special lines of 
design by the manufacturers. This is owing to the 
great variety of local conditions. Such concreting 
plants are designed and assembled usually by the 
engineers and contractors, in accordance with their 
own ideas and the local conditions and requirements. 


to and economical for only large pieces of work 
requiring concrete in large quantities. The advantages 
of the machine mixers in time and cost of work and 
in quality of concrete, soon became so_ evident 
that medium and small sizes of machines were 
devised. There is hardly any job now too small for 
a mixer. Thus there are now numerous mixers 
making from 3 to 6 cubic feet of concrete at each 
charge. 

Hand-power concrete mixers have been used 
to a limited extent, mainly for small and miscella- 
neous jobs—paving, building foundations, cellar 
floors, walls and various small items of work on farms 
and private estates. They have been used also in rough 
country, where weight is a consideration. A striking 
instance of this kind is their use in building the large 
number of small, isolated footings for the posts of 








FIGS. 24 AND 25--THE SMITH AND THE JAEGER HAND MIXERS 


Numerous tramway and electric inter-urban rail- 
way companies have™ travelling’, concrete-mixing 
plants mounted on platform wagons and used 
especially for laying the concrete base on new lines 
or for repairing. These plants range from crude to 
simple and to complex, each engineer making up his 
own design according to his ideas, the equipment 
available, and the local conditions. An elaborate 
and decidedly unusual plant operated by the Detroit 
United Tramways Company is shown in Fig. 28— 
page 354. Here a drum mixer of 21 cubic feet capacity 
is mounted on a long, double-bogie steel frame motor 
platform wagon, and discharges the concrete on one 
side into a longitudinal inclined chute, which delivers 
it in place between the rails, to be spread and surfaced 
by hand. 














concrete snowsheds on the mountain lines of railways. 
Several railways have used them also for small jobs 
of repair or construction work along the lines. 
The hand-operated# concrete mixer made by the 
T. L. Smith Company, Milwaukee, U.S.A., is shown 
in Fig. 24 as mounted on a wheeled frame with 
a platform—at the right—for wheelbarrows to dis- 
charge the materials into the drum. This machine 
produces concrete in batches of 2 to 2} cubic feet, and 
it is estimated that with a gang of four or five men 
from 25 to 30 cubie yards of concrete can be mixed 
and placed in a working day. 

The drum is 36in. diameter and 32in. long, mounted 
on a shaft carried in end bearings. For charging and 


on a crank handle, the operation being like that of 
a winch or hand hoist. The work is much easier 
than mixing concrete by hand shovelling, and in 
practice it is usual to have the men in the gang 
alternate at wheeling the materials and operating the 
mixer. In overall dimensions the machine is 7ft. 6in. 
long, including platform 12in. high, 4ft. 3in. wide 
and 4ft. 6in. high, with 30in. steel wheels. Its weight 
complete is 1000 lb., and it is easily portable. 

A machine of a different type, with closed-bottom 
drumjon an upright shaft, is shown in Fig. 25, but 
the hand fiy-wheel arrangement, with short throw, 
appears to be much less convenient than the crane 
handles. The drum deliversjconcrete in batches of 
3 cubie feet. Fast and loose pulleys for belt drive 
can be applied in place of the hand fly-wheel. This 
machine weighs 450 lb. if mounted as shown in the 
illustration, or 475lb. if mounted on a wheeled 
frame. It is built by the Jaeger Machine Company, 
of Columbus, Ohio, U.S.A. 

The field for hand-operated concrete mixers is 
very limited, however, and, in fact, there are numerous 
power-operated machines of very little larger size. 
The weight is greater, of course, but even so the total 
weight is so light that it is rarely an objection. As 
an example of these small power-operated machines 
we may mention the Smith “ mixerette,” built by 
the same firm as the hand-power mixer with crank 
handle mechanism, previously described. Its drum is 
33in. diameter and 30in. long, running at fourteen 
revolutions and delivering 4 cubic feet of concrete. 
Its weight, including a 3 horse-power petrol engine, 
power-operated loading skip and water tank, is about 
1} tons. This may be reduced by about 400 lb. if the 
skip and its hoist are omitted, the wheelbarrows dis- 
charging directly into the opening in the drum head. 








Scientific and Industrial Research. 
No. II.* 


In our issue of September 24th we reprinted in 
full the report for the year 1919-1920, addressed to 
his Majesty by the Committee of the Privy Council 
for Scientific and Industrial Research. The Com- 
mittee, as is well known, acts upon the advice of an 
Advisory Council, of which Sir William McCormick 
is the chairman and Sir Frank Heath the secretary. 
The report of the Advisory Council occupies by far 
the bigger part of the annual review.t In what 
follows we give a summary of its principal sections. 

The Advisory Council’s report opens with a review 
of the work which the Council has carried out since 
it was appointed five years ago. We need not deal 
with this portion of the report, for, interesting though 
it is, its value is largely historical. 

Research Associations.—In the next portion of the 
report the Council records the progress that has been 
made during the year under review in connection 
with the formation and working of industrial research 
associations. Nine new associations were formed 
during the year. These associations cover the rubbe1 
and tire industry, the linen industry, the manutac- 
ture of glass, the cocoa, chocolate, sugar, confectionery 
and jam trades, the non-ferrous metals industry, the 
manufactu.e of refractories, the Scottish shale oil 
industry, the manufacture of leather, and laundry 
work. There are now eighteen associations in exist- 
ence, while five others are about to begin work, 
namely, the motor cycle and cycle car, the electrical 
and allied industries, the silk, cutlery and music 
industries research associations. It is recorded that 
the proposed joint association for the cutlery and 
file-making industries fell through by the secession 
of the file makers. The Cutlery Research Association 
has been licensed since the issue of the report. 

The holding of periodical conferences of research 
associations is being encouraged by the Department. 
Two such conferences were arranged during the year 
under review, and at them there were discussed 
questions of common interest, such as the equipment 
and staffing of a research institute, the establishment 
of a records bureau, and the relations of research 
associations to existing institutions for research. 

The method of raising contributions to a research 
association shows a very considerable variation. In 
two cases a fixed sum is levied from all members. 
Four associations have adopted fixed minimum con- 
tributions, leaving the members free to add further 
sums which it has been suggested to them should be 
in some proportion to their size. Four other asso- 
ciations levy their contributions on the basis of the 
capital employed by’ the subscribing firms. Other 
associations adopt the wages paid by, the output of, 
or the number of persons employed by their members 
as the factor determining the subscriptions. 

The National Physical Laboratory.—In the succeed- 
ing portion of its report the Advisory Council deals 
with the work of the various reséarch establishments, 
committees or boards which the Department has 
itself set up or over which it exercises control. In 
the case of the National Physical Laboratory, the 
year’s work included a number of special investiga- 
tions for different Government Departments. Under 
this head fall reearches on heat-insulating materials 
and methods of hyrgometiy at low temperatures for 





discharging there is a door extending.the full length. 
On each end is an internal gear engaged by a pinion 
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the;Food Investigation Board; an investigation of 
the lubricating efficiency of a series of animal, 
vegetable and mineral oils for the Lubrication Com- 
mittee ; experiments for the Office of Works on the 
lighting of picture galleries, public buildings and 
offices ; investigations relating to searchlight carbons 
and mirrors for the Admiralty and War Office; and 
experiments on ships’ navigation lights, miners’ 
lamps and motor headlights for the Board of Trade, 
Home Office and Ministry of Transport respectively. 
In order to enable the Admiralty to avail itself more 
fully of the research facilities at the Laboratory, a 
special building for Admiralty use has been erected 
at Teddington. Aeronautical research for the Air 
Ministry still forms an important part of the Labo- 
ratory’s activities, while a large amount of funda- 
mental standardisation and research work which was 
held in abeyance by the war is now being completed. 
Additions to the engineering, tank and electrotechnics 
buildings are now in hand. 

The Fuel Research Board.—The report of the Fuel 
Research Board for the years 1918 and 1919 was 
summarised in our issue of April 23rd. The advisory 
Council’s review adds little to the information con- 
tained in that report. It is stated that the Board is 
about to issue a volume recording the work done by 
the Government during the last two years in connec- 
tion with the winning, preparation and use of peat 
in Ireland. The question of fuel for motor transport 
is also briefly touched upon, arguments being adduced 
in favour of using coal as the basis of manufactured 
liquid fuel and against the use of foodstuffs for the 
production of power alcohol. It is stated that by 
recent developments in gasification practice, it is 
now possible to obtain out of the 30 million B.Th.U.’s 
in a ton of coal, 8 to 9 millions in gaseous products, 
3$ millions in liquid products and 15 millions in the 
coke. The Board seems to favour the use of town 
gas and coke oven gas in omnibuses and passenger 
cars, and given light and safe containers and suitable 
roadside refilling stations, apparently believes that 
great economy will result from the use for this purpose 
of the high calorific gas derived from low-temperature 
carbonisation processes. 

Mining Research—The Mine Rescue Apparatus 
Research Committee has now completed its work in 
connection with compressed oxygen apparatus. and 
has recommended to the Home Office a series of 
requirements and tests which should be fulfilled by 
such apparatus. Liquid air apparatus is now engag- 
ing the Committee’s attention. Work in connection 
with the investigations being undertaken by the 
Deep and Hot Mines Research Committee is now 
proceeding at ten different collieries. The geothermic 
gradient has been, or is being, determined at seven 
collieries, while many other matters, such as the 
conductivity of coal, seasonal changes of strata 
temperature, heat production from the oxidation of 
timber, &c., are being actively investigated. 

Food Investigation.—The work of the Food Inves- 
tigation Boaid covers certain matters of considerable 
engineering interest. Following the Board’s report 
on the construction of refrigerator wagons ‘suitable 
for use in this country, attention has been directed 
to the design of refrigerator barges for transferring 
produce from ship to store. A steel motor-driven 
barge is being fitted for the purpose, and will shortly 
be in service. The freezing of fish in times of glut 
has been studied experimentally, and good results 
on a small scale have attended the investigation of 
means for freezing beef without damaging its nutri- 
tive value. Experiments in the cold storage of fruit 
have shown that the life of the fruit can be greatly 
extended by the employment of certain artificial 
atmospheres in the storage chambers. A considerable 
amount of work has been done for the Board by the 
National Physical Laboratory upon the flow of heat 
through insulating materials and upon hygrometry 
at low temperatures. In order to facilitate the carry- 
ing out of farther investigations, the Board is being 
provided with a station for fundamental scientific 
research in bio-chemistry and bio-physics at low 
temperatures. This station being erected at 
Cambridge in conjunction with the authorities of the 
University. { 

The Radio Research Board.As the result of repre- 
sentations made to the Department by the Imperial 
Communications Committee of the Cabinet, a Radio 
Research Board was established towards the end of 
last year in order to co-ordinate the technical work 
in wireless telegraphy undertaken by the Admiralty, 
War Office, Air Ministry and Post Office, and to 
assist physicists and research workers at Universities 
and elsewhere who are studying wireless telegraphy 
problems. The field for research has been divided 
into four parts, each of which has been allocated to a 
sub-committee. The subjects covered by the division 
are (1) the propagation of wireless waves, (2) atmo- 
spherics. (3) directional wireless, and (4) thermionic 
valves. 

Vin and Tungsten.—Experimental work on an 
extensive scale is being carried out in Cornwall in 
connection with the floatation process of ore separa- 
tion. Good results have attended a research in the 
separation of tin from its ores by volatilisation as 
chloride, but with fuel at its present price the process 
appears to be too costly for practical application to 
Cornish ores of the ordinary grade. A new principle 
in concentration applicable to other purposes besides 
the concentration of tin ores is being studied by Mr. 


1s 





H. S. Hatfield, and strong hopes are entertained that 
the investigation will result in a process preferable 
to the existing ore-dressing methods. 

Oxygen Research Committee.—Three sub-committees 
are studying the various uses of oxygen. One, the 
medical, sub-committee is dealing with the administra- 
tion and transport of oxygen. Another is studying 
the aeronautical use of oxygen. The third is investi- 
gating the industrial side of the matter. At present 
this third sub-committee is collecting information 
regarding the manufacture of cheap enriched air 
for clinical use and for use in blast-furnaces, &e. It 
is also studying the use of liquid air for explosives. 

Gas Cylinders.—The Gas Cylinders Research Com- 
mittee is preparing an interim specification for light 
high-tension steel cylinders, but before issuing final 
recommendations on the subject it is proposed to 
examine witnesses representing makers, users, trans- 
porters and scientific experts. It is recorded that 
Professor Coker, of London, is conducting a research 
on the stresses in cylinders and that Professor Lea, 
of Birmingham, is investigating cylinders made of 
light aluminium alloys. 

Building Materials and Construction.—The scope 
of the investigations on building materials previously 
carried out by the Building Materials Research Com- 
mittee was enlarged by the formation at the beginning 
of this year of a Building Research Board to consider 
and direct the conduct of research on_ building 
materials and methods of construction. This new 
Board is to set up standards for structural materials 
at present unstandardised, and to make a study of 
structural features. It has taken over the research 
into earth materials which has been going on at the 
Brixton School of Building, and will probably extend 
this research to include an investigation of chalk and 
the colloidal properties of clay. ‘The supervision of 
work on experimental .cttages has been transferred 
to the new Board. 

Timber Research.—The research work on home- 
grown timber has included experiments upon the 
seasoning of Scots pine, otherwise known as red deal. 
Success, it is recorded, has attended the attempt to 
kiln-dry this timber in so drastic a manner that 
seasoning is effected exceedingly rapidly. The 
process adopted is stated to check any incipient decay 
without impairing the weight-carrying power of the 
wood or inducing deformation or splitting. 

Lubricants and Lubrication The Committee ap- 
pointed in 1917 has now presented its final report. 
This report will be published shortly. During the 
year it issued a “ bulletin * on solid lubricants, such 
as graphite, steatite, tale, &c., of which some 7000 
copies were distributed. Research into the theory 
and practice of lubrication is to be continued. To 
this end a committee, consisting of Mr. W. B. Hardy, 
Sir R. Threlfall and Sir C. Parsons, has been appointed 
to prepare and direct a scheme of investigation. 

Corrosion of Aluminium.—A Research Committee 
to investigate problems connected with the corrosion 
of aluminium and its alloys has recently been ap- 
pointed at the request of the Air Ministry. 

Adhesives._-The investigation of adhesives begun 
in 1917 on behalf of the Air Ministry by the Conjoint 
Board of Scientific Societies has been taken over by 
the Department, and is being continued at the 
Imperial College of Science. The work includes a 
study of the preparation, properties and technical 
application of natural and synthetic adhesives, 
attention being devoted to the question of standardis- 
ing the properties of adhesives. 

Optical Design.—The Inquiry Committee on the 
Standardisation of the Elements of Optical Design 
has completed its work and is about to issue its final 
report. 

Metal Struts and Spars for Aircraft.—Professor 
Lea’s tests on experimental spars have been con- 
concluded, and a report thereon has been submitted 
to the Air Ministry. 

Brass and Copper Castings.—The work carried out 
during the past year at the Birmingham Brass and 
Copper Research Laboratory has included a study 
of the relationship between the casting and pouring 
temperatures and the mechanical strength of brass 
castings, an investigation of the iron content of certain 
types of brass cast in polished iron moulds, a research 
upon the reactions between various gases and brass 
at high temperatures, and a study of “spilly ” tube 
castings made with electro-ingot copper. The con- 
tinuation of the work of the Research Committee 
has been transferred to the Non-ferrous Metals 
Research Association. 

Copper and Zinc.—The Copper and Zine Inquiry 
Committee has been studying the question of im- 
proving copper and copper alloy products. It is 
suggested that investigations might usefully be made 
in connection with casting defects, cracking, corro- 
sion, excessive wear and erosion. 

Zirconium Steel.—During the war it was frequently 
suggested that steels containing zirconium and of 
remarkable hardness were being used by the enemy 
for the production of light armour for aeroplanes and 
tanks. The Zirconium Inquiry Committee, appointed 
in July, 1918, has found it apparently impossible to 
devise satisfactory means of preparing a ferro- 
zirconium which would enable the zirconium to be 
transferred into a melt of steel. Further, it has failed 
to find any evidence that zirconium added to steel 
produces any benefit, while an examination of light 
armour of enemy origin has not revealed the presence 





of zirconium. The Committee has _ therefore Con- 
cluded its activity. 

Industrial Fatigue.—The control of the Tndustrial 
Fatigue Research Board has now been transferrec ty 
the Medical Research Council. 








Locomotive Footplate Experiences, 
No. VI.* 
By E. C. POULTNEY, M.B.E. 
NORTH-EASTERN RAILWAY, YORK TO EDINBURG ||, 


In the development of the locomotive the Nort|)- 
Eastern Railway has played no small part, and while 
it is true that other lines in this commtry can be co. 
sidered to be the outcome of railways of great historic 
interest, it is doubtful if any can claim to be so direct |, 
connected with the early efforts of Stephenson ani| 
others upon whose skill and foresight the preseit 
great railway systems of the world are founded. Puy 
these reasons alone, if for no other, I have felt « 
special interest in my recent journeys over the Nort|)- 
Eastern system. Before entering upon the details 
of my experience, I will, as in my previous articl: 
dealing with the Great Northern, give some particulars 
of the locomotives on which I travelled. Like tli 
Great Northern, the North-Eastern uses * Atlanti: 
type engines for its important express servic 
and the first locomotives of this type were designe| 
by the late Mr. Wilson Worsdell, and were turne:| 
out, if I mistake not, soon after Mr. Worsdell had 
returned from a visit to the United States. The-« 
engines, when introduced, wore the largest in thie 
country, being remarkable for their cy:inder volun: 
and boiler capacity. The present locomotives ar 
also of the “ Atlantic”’ type, and follow more or le- 
closely in general design the earlier engines, but diffc: 
in an important particular, and that is, they hay. 
three cylinders in place of two. Sir V. L. Raver 
chief mechanical engineer of the North-Eastern, 
holds that with three cylinders a more even turniny 
moment on the crank axle is obtained, and that thy 
engines are steadier when running. The engines «i 
the ‘* Atlantic ” type, Class Z, have the three cylinders 
with their valve chests cast together in one piec 
Piston valves are used, driven direct by three sets 0! 
link motion. The valve for the centre cylinder is 01 
the top, and those for the outside cylinders ar 
arranged at the sides of their respective cylinders. 
The crank axle is of the pattern introduced by the 
late Mr. T. W. Worsdell, having circular webs, an! 
the crank pins are placed at 120 deg. to each other. 
With three sets of valve motion between the frames 
and all six excentrics on one axle some clever designiny 
is called for, and the arrangement is well carried out. 
Steam reversing gear is provided. It consists of a 
steam cylinder and oil cylinder, the pistons of which 
are mounted on a common rod. The function of the 
oil cylinder is to hold the gear in any desired position. 
Inside the cab and on the driver’s side, which, on the 
North-Eastern, is on the right liand, is an indicator 
plate in the form of a sector divided into eight parts. 
four forward and four back, with mid gear marked 0 
in the centre. These divisions are called by the 
drivers notches, notch 4 being either full forward 
or full back gear. The Great Northern uses thw 
vacuum brake, and a considerable part of the Great 
Northern, North-Eastern, and North British Joint 
carriage stock, or, as it is usually called, East Coast 
Joint stock, is fitted with the vacuum brake only. 
The North-Eastern engines are, therefore, fitted wit) 
the vacuum ejector for working the train brake, but 
are so arranged that the Westinghouse brake, which 
is the North-Eastern standard, and with which the 
engines are fitted, can be operated automatically 
with the application of the vacuum brake on the train. 

The engines are fitted with flue tube superheaters, 
but damper gear is not used, a small valve being pro- 
vided, which, when open, allows steam from the 
boiler to flow through the elements and cylinders. 
When the regulator is closed this valve is opened wit: 
the object of preventing the overheating of the super- 
heater elements. A mechanical lubricator is used to 
supply oil to the valves and pistons. In examininy 
the lubricating system generally I was attracted by 
the very complete system of oil boxes and pipes for 
taking oil where required. The North-Eastern cab- 
are not only well arranged, but are particularly com- 
fortable. The driver’s brake handles are well placed, 
and the regulator handle, of the ram’s horn pattern, 
is within easy reach. There are two water gauges and 
two injectors. Some of the engines have both injec- 
tors of the ordinary pattern, and some have an exhaust 
steam injector. When the latter type is fitted, it is 
the one used if the power being developed is sufficient 
to require continuous feed. The fire door is at a con- 
venient height above the footplate, and is provided 
with a canopy with sides which protects the men 
frora the heat. The back end of the boiler is well 
lagged, and the whole arrangement of the footplate 
is carefully thought out and makes for easy working. 
The newer engines are fitted with what is known as a 
self-trimming tender, the coal space being shaped 
somewhat like a V and having a sloping floor and 
back, the effect of which is to bring the fuel forward 
to the coal gate, thus assisting the fireman. A water 
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scoop, operated by a handle and screw gear, is fitted. 
The tenders are large, weighing 454 tons when loaded 
with 54 tons of coal and 4125 gallons of water. The 
three-cylinder 4-4-2 engines weigh, in working order, 
77 tons, so that the total weight of the engine and 
tender is 122} tons. The cylinders are 164in. by 26in., 
and the boiler has a total evaporative surface of 
1475 square feet, which, with 530 square feet of super- 
heating surface in the twenty-four-element super- 
heaters, makes a total of 2005 square feet. The steam 
pressure ig .175.1b. per square inch, and the fire-grate 
area 27 square feet. The tractive effort'with @ mean 
effective pressure equal te 85 per cent. of the boiler 
pressure is 19,161 1b. | 

Having given some particulars of the modern 
North-Eastern locomotives as used on the E.C.J. 
services, I will describe my experiences with one of 
these engines. 


YorxK TO NEWCASTLE. 


The road from York to Newcastle Central is for the 
most part easy, and there are long Jengths of straight 
line favourable for fast running if desired. For the 
first nine miles the line is almost level; after that 
there is a@ very gradual rise to Northallerton, but the 
total rise for the 30 miles is only 100ft. After passing 
Northallerton the line rises and falls by easy grades 
to Darlington. For the next 12 miles the gradients 
are rather more severe, the steepest being a short 
length of 1 in 192, but there is a longer length of 1 in 
203. The last 24 miles to Newcastle are, with the 
exception of a rise between Croxdale and Relly Mill 
Junction, 3} miles, all on falling gradients. The 
trained havled by my engine was the 10 a.m. Scotch 
express from King’s Cross, which is due to leave York 
at 2.16 p.m. and arrive in Newcastle at 3.58 p.m., the 
distance, vid the King Edward VII. bridge, being 
80.13 miles. On the day on which I made the journey 
the train behind the tender totalled twelve corridor 
vestibuled coaches weighing, empty, 359 tons, the 
number of axles being forty-eight. The engine was 
No. 737, a three-cylinder superheated “ Atlantic.’’ The 
actual starting time from York was 2.164. The 
engine was a little inclined to slip when starting, and 
the driver had to be careful in opening the regulator. 
However, a good air sanding gear is fitted, and with 
it in action we soon got clear of the station. The 
first nine miles were covered at quite a medium pace, 
the driver being content to get the train into speed 
very gradually, the nine miles taking 15 minutes. 
After that, with the regulator half open and the lever 
pulled back to a point 2} notches from the centre, 
we gained speed more rapidly, and between the ninth 
mile post and Alne, 2.18 miles, made 43.7 miles per 
hour, whilst the next 6.82 miles to Sessay took 6} 
minutes, equivalent to an average speed of 60.8 miles 
per hour. Just after starting from York the fireman 
began to fire, and he also started the left-hand 
injector, one of the ordinary kind. A number of these 
engines, as already noted, have an exhaust steam 
injector, but not No. 737. To keep the grate properly 
covered required nine to twelve shovels of coal for a 
round of firing, according to the amount of work done 
by the engine. At starting the steam gauge showed 
175 lb., and the safety valves were blowing off pretty 
strongly. On the run the pressure was kept to 170 lb., 
and once or twice it got up to 175 and lifted the safety 
valves. Two water-gauge glasses proved of value 
on this run, as we had not got more than 12 miles 
out of York before the right-hand water gauge burst. 
The protector, however, saved any damage from being 
done. Passing Sessay at 2.41}, we were through 
Thirsk at 2.453, 4} minutes for the 4.2 miles, showing 
an average of 56 miles per hour. The next 7.75 
miles up to Northallerton were run in 8} minutes, 53 
miles per hour. Just north of Northallerton are the 
water troughs, and the fireman let the seoop down and 
quickly filled up the tank. The next 14.7 miles to 
Darlington took 15} minutes, Darlington being passed 
at 3.10 p.m. Darlington to Bradbury, 11.08 miles, 
took 12 minutes, and the next 7.66 miles down to 
Croxdale, 8? minutes, speeds of 56.2 and 52.5 miles 
per hour. Between Northallerton and Darlington 
the distances between the 33rd and 34th, 35th and 
36th, 37th and 38th mile posts were run at 58, 57.1, 
52.9 miles per hour. The down-hill speed from 
Bradbury to Croxdale was low, as we slowed a little 
just before passing Croxdale Station, which was 
passed with the regulator closed. Between Croxdale 
and Durham took 6} minutes for the 4.14 miles, a 
low speed of 38.0 miles per hour being caused by 
slows due to colliery workings. However, on passing 
Durham at 3.374, speed increased again, as the 5.86 
miles on to Chester-le-Street, mostly down-hill, took 
7 minutes, an average of 50 miles per hour. From 
Chester-le-Street the last 8.27 miles to Newcastle 
took 164 minutes, the run into the station being 
spoiled by our being brought to a stop on the bridge 
just outside the station for 44 minutes: The train 
eventually came to a stand in the station at 4.1 p.m., 
just 3 minutes behind, the actual journey time being 
104} minutes and running time being 100 minutes for 
the 80.13 miles, representing average speeds of 46.6 
and 48.8 miles per hour. During the whole run the 
regulator was never more than half open, and the 
driver, except when shutting off for a slow, hardly 
touched it. The reverse gear also was kept in the one 
position. The fireman was quite regular inffiring, 
which he carried out every two to three minutes. 
One injector did all that was required, though once 








or twice the driver started the right-hand injector 
and had it on for just a few minutes only. 


NEWCASTLE TO EDINBURGH. 


On the following day I continued my journey to 
Edinburgh, and for that purpose selected the fast 
London and Edinburgh express which leaves King’s 
Cross at 9.50 a.m., and Newcastle at 3.53, running 
through to Edinburgh—124.13  miles—without a 
stop. The line from Newcastle for the first 58} miles 
is by no means difficult. _There are summits at 
Plessey, 114 miles, and Little Mill, 39 miles, but the 
steepest gradient is only 3¢ miles long at the rate of 
1 in 170 up’ toLittle Mill from Alumouth.)From Little 
Mill the line falls to Beal, after passing which station 
it rises almost continuously to Grant’s House. Then 
comes a sharp drop to Innerwick, down the well- 
known Cockburnspath bank, of 1 in 96 for about 
64 miles, Thence to Edinburgh is quite easy running, 
with the exception of a steep rise at the rate of 1 in 
78 into Waverley Station. I had for my trip Engine 
No. 2209, built in 1917, another three-cylinder super- 
heated ‘‘ Atlantic.’’ The:train was unfortunately very 
light, only nine coaches, forty-six axles, the weight 
behind the tender being 288 tons, excluding passen- 
gers and baggage. This engine had one of the new 
self-trimming tenders, which, I noted, fulfilled its 
functions quite effectively. The locomotive was in 
good order, being not long out of the shops after 
general repairs. Starting from Neweastle, the steam 
pressure gauge showed 160 lb., and with the regulator 
three-fourths open and the reverse gear in notch 3, 
we were through Heaton Station in 4} minutes, the 
distance being 1.6 miles. The fireman then started 
the injector and began firing. Just before passing 
Killingworth at 4.4 p.m. the driver pulled the lever 
up another three-fourths of a notch and kept it there 
for the remainder of the run. The 5.9 miles to 
Killingworth took exactly 10 minues from the start, 
an average of 35.4 miles per hour. The pressure had 
fallen a little to 150]b., but on passing Plessey at 
4.10} had again risen to 160. The eighth mile out 
was covered in 59 seconds, speed 61 miles per hour, 
the average between Killingworth and Plessey being 
53.5. From Plessey to Morpeth took only 4} minutes, 
in spite of the slack to 30 miles per hour at that place, 
giving an average of 63 miles per hour, Morpeth being 
passed at 4.15, one minute ahead of time. Down the 
falling gradient to Alnmouth the speed averaged 
62.5 miles per hour for the 18.2 miles, and from 
Alnmouth, passed at 4.34, to Little Mill, passed at 
4.40}, took 6} minutes for the 4.58 miles, mostly 
uphill, giving a speed of 46 miles per hour. Down the 
next 19.1 miles to Beal took 21} minutes, giving an 
average of 55.7 miles per hour, and Berwick was 
passed, with the regulator almost shut, at 10 miles 
per hour, at 5.113, the 8.3 miles having taken 10} 
minutes. 

From Berwick northwards the road is the North 
British Railway, and there is a speed limit of 60 miles 
per hour, which rule was rigidly kept. The mile 
posts are also on the right-hand side going north, and 
count from Edinburgh. The 42nd post is just south 
of Grant’s House Station, and is 15.5 miles from 
Berwick, and we covered these 15.5 miles of heavy 
climbing in 22} minutes, or at the rate of 41.8 miles 
per hour, the regulator being two-thirds open and 
the reverse gear in notch 2} from the centre. ‘he 
steam pressure was maintained at 160 to 165 |b. 
The 12.7 miles down the bank to Dunbar took 15 
minutes, the regulator being almost shut nearly all 
the way, and running down the 1 in 96 the brakes 
were frequently applied, the vacuum being reduced 
by 10in., and held at that during the period of 
braking. From Dunbar to the Waverley Station the 
regulator was never more than about one-third open, 
except when going up the rise of 1 in 78 into the 
station, when it was wide open. The fireman fired 
very little during the last 10 miles of the journey, being 
content to rake up the fire, and then gave a little 
coal just once, We were checked by signals at Joppa, 
just south of Portobello, but not stopped, and finally 
came to a stand in the Waverley Station, after a slow 
run in, at 6.27, just 11 minutes ahead of time. 

The driver of this engine did not quite close the 
regulator at any time unless he was making a stop, 
and then he would only do so when just coming to a 
stand. Working in this way he allowed a certain 
amount of steam to flow through the valves and 
cylinders acting as a lubricating medium and vacuum 
preventer. My experience of the North-Eastern loco- 
motives has shown them to be excellent. They steam 
freely and run remarkably steadily, owing, no doubt, 
largely to the use of three cylinders, and the work I 
have seen them perform they have done with ease. 
My thanks are due to Sir Vincent Raven, through 
whose kindness I was able to make my observations, 
and I acknowledge with pleasure the courtesy I 
received on various occasions from the outside staff 
of the locomotive department of the North-Eastern 
Railway. 








Many changes were made in the various railway com- 
panies’ time-tables on Monday, the 4th instant, but most 
of the alterations were the consequence of the close of the 
summer.season. The improved communications between 
large towns, introduced within the last year or so, are 
mostly retained. 





Hours of Work. 





THE general adoption of the 48-hour week has 
resulted in a considerable variation in the system of 
hours worked. In some factories, such, for example, 
as jute! mills and bleaching and «'yeing works the 
reduction in the number of hours worked per week 
has been secured by eliminating work on Saturdays. 
This system, it is; said, is in great favour with the 
workpeople, for it gives them the advantage of a 
prolonged week-end rest. It is also approved by 
the masters and management on the grounds that it 
provides ingreased opportunities for repairs and 
renewals to plant and machinery, and that it econo- 
mises running expenses by cutting out the one or two 
hours of unprofitable work on Saturdays and adding 
them on to the working period of the remaining days 
of the week. 

The. single-break-day system has, however, been 
most commonly adopted. Under this system, work 
begins at about. 8 a.m. and finishes at about 5.30 p.m. 
on five days of the week and at about 1 p.m. on 
Saturdays. Objections to this scheme are frequently 
heard, the principal one being in connection with 
the length of the interval between breakfast and the 
mid-day meal. In some instances this reasonable 
objection is overcome by the institution of a pause 
of 10 minutes or so round about 10 a.m., to enable the 
workers to partake of light refreshments. 

An alternative scheme is.the double-break day. 
Under this system, work begins about 7 a.m. and 
finishes at 5 p.m.—or soon afterwards—or at noon 
on Saturdays. There is an interval of half an hour 
for breakfast at about 8.15 a.m. and another of 
three-quarters of an hour for dinner at about 12.30 
p-m. This arrangement reduces the length of. the 
spells of work and does not interfere with the reten- 
tion of ordinary hours for meals in the workers’ 
homes. Beyond knocking an hour off the early morn- 
ing shift, the system is, of course, practically identical 
with the old pre-war arrangement commonly adopted 
in British engineering establishments, 

A fourth scheme is that named the shift system. 
The title is not very satisfactory. It might with 
more clearness be called the ‘“‘ 16-hour day system,” 
for it consists of running the works from 6 a.m. to 
10 p.m. by means of two shifts. The shifts change 
over at 2 p.m. and during each period of eight hours 
an interval of half an hour is allowed for a meal. 
From the annual report of the Chief Inspector of 
Factories and Workshops we learn that at the end 
of May this year the 16-hour two-shift day was in 
operation at some 200 works, employing a total of 
about 15,000 women and 3400 young persons. Quite 
recently, the workers employed at Messrs. Abram 
Lyle’s sugar factory added themselves to these 
numbers by voting very strongly in favour of the 
adoption of the 16-hour day. 

From both the workers’ and the employers’ point 
of view, the system has distinct attractions. The 
shifts usually alternate week by week between the 
early and late spells. As no work is ordinarily done 
after 12 or 1 p.m. on Saturdays, it follows that the 
actual hours worked by any one individual are only 
44 one week and 37} the next. Further, each worker 
always has a full two days clear rest every week- 
end, besides having all the mornings free one week 
and all the afternoons and evenings the next. From 
the employers’ point of view, the system is attractive 
because it enables the machinery and plant to be 
profitably employed for 15 hours out of the 24. 
Hence, although the wages bill is doubled, capital 
charges remain the same, and consequently the 
increased output is obtained at a reduced cost per 
unit. The adoption of the system,.it has been 
stated, has been found very advantageous under 
certain conditions—for example, as a temporary 
expedient to secure the production of machinery 
delayed by a strike or as a permanent feature in one 
department of a works, a restriction in the output of 
which would seriously retard the output of the 
other departments. A slight variation in the . hours 
of the two shifts is sometimes met. Thus, instances 
are known in which the hours worked are from 6 a.m. 
to 1.30 p.m. and from 1.30 p.m. to 9 p.m. In 
other cases, the hours are from 6 a.m. to 1 p.m. and 
from 1 p.m. to 8 p.m. While the system has un- 
doubtedly distinct attractions to the worker and 
employer, and while it appears to be very popular 
in certain instances with the worker, it is unfor- 
tunately true that its disadvantages are by no means 
insignificant. The workpeople feel some inconveni- 
ence from the weekly change of hours and the altera- 
tion in their domestic arrangements which it neces- 
sarily entails. On the early shift, too, they have to 
start work at an hour which compels them to rise 
at 5 a.m., or before it if they desire to have breakfast 
before going to the factory. In some cases, it has 
been found necessary to introduce two refreshment 
intervals in the early shift to meet the case of 
workers who cannot obtain breakfast before leaving 
home. On the late shift, recreation in the evenings 
has to be foregone, and for various reasons the free 
morning is not an adequate compensation. Again, 
it is clear that attendance at classes cannot be arranged 
satisfactorily unless the educational authorities are 
prepared to provide duplicate morning and evening 
courses. From the employers’ point of view also 
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the system is open to certain drawbacks. It is 
probable, for instance, f#hat the workers on the late 
shift after a forénioon ‘spent on domestic duties or 
in the pursuit of recreation will arrive at the factory 
partly tired or with their energy reduced. In general, 
too, there’ is'‘bound to be difficulty in ‘arranging the 
hours of the:staff to suit:the hours of the workers!) It 
would appear indeed» to: ‘be essential either | to 
duplicate the staff or to ask it:to work unduly long 
hours. In sugar’ factories, soap works and similar 
establishments, the operation of the plant by. two 
distinct. sets of workers does not present any? great. 
difficulty, but in machine work): the fatt.that: each 
machine has to be shared .by two people ‘presents 
certain problems; the solution. ef which is: far from 
easy, and indeed may’ be.'so jdifficult:ay to prevent 
further consideration «being: given to: the’ scheme. 
The question of how the piecework earnings ‘on a job 
started on ‘one shift andifinished on the next,’ are to 
be divided between the two workers concerned is a 
case in point. 
We have not heard of any specific instance in 
_ which an engineering works has adopted the 16-hour 
two-shift day, and in view of the fact that engineering 
is largely machine work, we do not expect to find 
that the system will be rapidly adopted in our 
industry. At the same time, it is obvious that modern 
methods of ‘production involving the subdivision 
of labour and the employment of “ single-purposé ” 
machines facititate the adoption of the 16-hour two- 
shift system in enginéering establishments. At atiy 
rate, the scheme should be carefully studied in its 
particular application to. a given shop. In spite of 
the objections to it, the opinion seems to be steadily 
growing, according to the report of the Chief Inspector 
of Factories, that with the reduced hours of labour 
and the increased cost of plant, material and wages, 
the system will, at least for a time, be necessary, if 
the required ‘increased ‘output is to be produced at a 
reasonable price. These conditions and requirements 
prevail in the engineering industry to-day: as acutely 
as in any other. It is reasonable to hope that a scheme 
whieh in other industries has been adopted in ‘the 
belief that it goes some way towards ameliorating 
and fulfilling them will be carefully studied in all 
its bearings by engineers, 








The Regan Automatic Train Control 
System. 


On Thursday, the 30th ultimo, a demonstration of a 
new system of automatic train ¢ontrol was given on the 
Great Eastern Railway by the Regan Safety Devices 
Company, of 21, ‘St. James’s-street, 8.W..1. The train 
concerned in thé’ test eonsisted.of eight..bogie coaches, 
weighing 164} tons, and:was drawn by tank engine No, 96, 
weighing 53 tons 18:cwt, 

The Regan system, as installed on the Great Eastern 
Railway, where the brake. employed is the Westinghouse, 
consists of a shoe suspended from the centre of the rear 
buffer beam of the engine, an electfo/pneumatie ‘valve 
behind the steps on the right side, a relay box and release 
switch on the same side, a battery box on the left side 
and a speed control device on the right wheel of the 
trailing axle, The equipment on the track consists of a 
ramp, 100ft. long, with mclined ends, fixed in the ‘ four- 
foot ’’ at each signal and electrically connected thereto. 

Speed control is a novel feature in this country. The 
device consists of a centrifugal governor mounted upon 
a base plate rigidly bolted to the end of the trailing axle 
and accurately centred therewith. It operates ‘by a 
flexible connection, a circuit controller device, whieh: is’ 
adjusted to a pre-determined speed, and comes into play, 
when necessary, should that speed be exceeded. Ball or 
other bearings are used to reduce friction, and _ the 
mechanism is carried in a dust and water-tight case. 

The shoe mechanism consists of a shoe stem, a cylinder, 
and a circuit controller. The upper part of the stem is 
carried in the cylinder, which is directly connected to the 
brake pipe. When the shoe ‘is raised bythe ramp the air 
displaced in the cylinder passes into the brake pipe. 
When the shoe passes off the ramp the air returns ‘to the 
cylinder and forces the shoe downwards to its running 
position. An important) foature of this mechanism is 
that. the stem is hollow, so that should the shoe be broken 
off the air would escape and the brake would be auto- 
matically applied. 

The electro-pneumatie valve controls the brake in the 
normal position. Its relay is energised from the storage 
battery, through a circuit controller’ on the shoe stem 
and the brakes are “off.” ‘This is the case when a signal 
is passed in this condition at“ clear.’”” When the shoe 
is raised by the ramp the current from the. battery. is 
switched off by the circuit controller, but the current from 
the ramp itself retains the electro-pneumatic valve in 
position for “‘ brakes off”; when the shoe drops as it 
leaves the ramp the storage battery is again switched in. 
When, however, a distant signal is in the “‘on’’—or 
‘* caution ’’—position the polarity of the current in the 
ramp is reversed, and when the shoe passes over it: the 
relay is moved to a position to put the speed control 
cireuit, which has hitherto been cut out entirely, in series 
with the brake valve magnet. The effect is that if the 
train be travelling faster than the pre-determined speed 
the brakes will be automatically applied, and kept on 
until the speed has been reduced to the requisite level. 
As soon as the stop signal is reached, and if it be at “ clear” 
the apparatus will return to its normal condition. If, 
however, the signal be “on ”’ its ramp will be de-energised, 
and as, in consequence, there’ will be no current to replace 
that from the storage battery when it is switched out by 
the cireuit controller, the valve magnet will be de-energised 
and @ full brake application made, 

At the trial last week the speed control was set for 


24 miles. per hour, and the train was stopped from that 
speed in 225ft.” There is no possibility of a driver releasing 
his engine whilst the train is running; the rolease is 
effected only by the release switch in the box on the right- 
hand side. As equipped on the Great: Eastern, the ramps 
repeat the position of the signals, and there is no track 
circuit. “The addition of the latter is ‘advocated’ by''the 
Regan Company, as it ensures that when the signals indi- 
cate that’ the section ahead is clear it is actually so. ‘Phe 
system, with suitable modifications, is equally applieable 
to trains’ fitted with the vacuum brake, 








The Newcomen Society. 


SEVERAL references have already been, made in these 
pages, tothe establishment of a society for the study of 
the history of engineering and technology. The, society 
is now getting onto its feet, and the following statement 
of its aims, is being issued. We would call attention to 
the fact that the society hopes to become international in 
character, and. it looks forward to the accession of 
members, not less in Ameriea and on the Continent than 
in British Colonies and Dominions. 


THe Newcomen Socrety FOR THE STUDY OF THE 


History OF ENGINEERING AND TECHNOLOGY, 
Aims and Objects.The object of the Society is to 
encourage and foster the study of the history of engineering 
and industrial technology. 
Whatever doubts may exist as to the reality of the pro- 
gress made by the human race in other directions, no one 
¢an question the advance that has been made in material 








well-being. ‘This advance has been achieved through the 
labours of a long succession of engineers, inventors, and 
manufacturers. These men have served the world. better 
than generals and politicians, yet: their works, are almost 
forgotten and their names are remembered by but a few. 
With rare exceptions historians have done scant justice | 
to their influenee on civilisation, and literature has almost 
passed them by. 

The history of engineering and technology has been and |} 
is being neglected ; it is the object and ambition of this | 








‘Birmingham ; John W. Hall, consulting engineer, Bir. 
imingham ; FE.’ W. Hulme, M.A, tate’ Librarien, HM 
Patent Office, London; H: C. James-Oarrington, consult. 
ing engineer; Birmingham’;''Rhys Jenkins; late Senior 
‘Examiner; H.M. Patent Office, London; Loughnan St. |, 
Pendred; editor, Tae ENGineeR; London, Hon, Secretary 
and ‘Preasurer (pro,tem,) :, Hi.,W. Dickinson; Assistant to 
ie. Director, the..Science Museum, South Kensington, 
S,W,.7. 





The Lostock, Junction Railway 
Coltision. 


From, January 3rd,,.1917,,te July 17th. of the present 
year, @ period of three and a-half years, there was only 
one railway accident in which more than a single civilian 
passenger lost his life. The exception, moreover, was the 
derailment, in January, 1918, near Little Salkeld, on the 
Midland Railway, which was, it may be remembered, (io 
to a landslip for which none of the railway officials was 
to blame. This excellent record was broken on July 17: h 
last, when a collision occurred at Lostock * Junction 
station, on the Lancashire and Yorkshire Railway, i; 
which four passengers were killed, ten ‘were 80 serious! y 
injured as to have to be detained in the hospital, and 1:5 
complained of mimor injury'or the effect of shock. Three 
engmemen were also injured. 

The trains coneerned were a stopping train from Wigan 
to Bolton and.a.stopping train from Bolton to Preston. 
The former arrived first and, stood at the Wigan line 
platform in the.rear of the junction between the lines froin 
Wigan and Preston respectively. As the Preston trains 
had to cross the path of the train from Wigan the signal- 
man did not lower his signals for the former until the 
Wigan train was at rest. Just as the’ Preston train was 
approaching his box’ the signalman saw steam from the 
Wigan direction, and found that the train there had start 
against the signal, The trains met at the intersection vi 
the. Wigan-Bolton and, the ,Bolton-Preston lines. One 
compartment in the leading coach from Wigan was 
erushed in and four in the lenaing coach on the Preston 
train and two in the next vehicle. The driver of the 
Wigan train had had his attention diverted whilst in the 
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Society to remedy this. 


ing the deficiency. ; . 
The study of bygone times is not only interesting in | 
itself, but, properly conducted, it may afford guidance as 
to the direction of further progress. It is believed that it | 
will help those engaged in all branches of technology, and | 
indeed thoughtful people generally, not alone to appre- 
ciate at a truer value the achievements of their forebears, 
but to take a broader and a nobler outlook upon the field 
of their labours, to see events in truer perspective and to 
make a saner estimate of what should be the direction of 
future efforts. 

To descend to details the objects of the Society will be :— 

(1) To disseminate historical information among its 
members by meetings, intercourse, discussion, corre- 
spondence, circulation of notes and papers, and visits to 
objects and places of interest. 

(2) To aet as a channel of communication between 
members who are engaged on similar lines of research and 
study ; to indicate as far as possible where information is 
to be found. 

(3). To collect and preserve or cause to be preserved, 
locally or nationally, examples, records, MSS, drawings 
and illustrations of or relating to engineering work and 
industrial processes. ; 

(4) To collect and preserve in a similar way biographical 
matter concerning those men who have contributed to 
engineering or industrial progress. ' 

(5) To publish in a form and at a date to be determined 
a Journal containing original memoirs by members and 
historical material not generally accessible. 

(6) To form by collaboration among its members a 


aspect of engineering and technology. 

(7) To do all such acts as shall lead to active corporate 
life of the Society. j 

Membership.—Open to persons irrespective of nation- 
ality or sex who have the furtherance of the objects defined 
above at heart.and who are approved by the Committee. 
Applications for membership can be addressed to the 
Secretary or to any of the other office bearers. 

Subscription.—This’ has been fixed tentatively at £1 
per annum for the first year. 

We may add that the following officers have been 


|| | 
+146 yds 4 495~-67 yds~—93 yds- ara 
vou’ Waa " yds. | 


card index of published information on the historical | 














elected :—President ‘| Arthur Titley, consulting engineer 
Birmingham,’ Committee ; W. H. Dugard, manufacturer, 
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The materials needed by the | station by trouble with the injector on his side, and this, 
historian of this branch of human endeavour are discovered | possibly, led to ‘his starting the train on recsiving the 


with difficulty ;) it will be for the Society to assist in supply- | guard’s 
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“right away "” signal without looking at the fixed 


Colonel Pringle, who inquired into the accident, advo- 
cates automatic train control as the safeguard. against 
such accidents, and adds that the general question of the 
desirability of the adoption of a system of train control 
is likely to be shortly under ‘consideration. ‘The driver 
stood so close to the signal that he could not see 
the arm through his glass owing to its height—about 
30ft. above the level of his eye.. This fact led to Colonel 
Pringle making some comments on the heights of signals. 
A long view of signals; such as high posts afford, is some- 
times an advantage in the case of heavy goods and fast 
non-stopping trains, especially when there is a heavy rising 
gradient. In misty weathor the advantage is largely lost, 
and, what is worse, the high signal is at such times fre- 
quently out of sight, evén at short range. Co-acting arms 
and lights have then to be provided, which are expensive 
in first cost as well as in maintenance. They are also of 
doubtful service, at, all events on comparatively level 
or falling gradients, if there be sufficient interyal, having 
regard to gradient, weight of train, and authorised speed, 
between the distant signal and the stop signal in advance. 
Colonel. Pringle thinks, therefore, that, as a géneral rule, 
it is better practice to place running signal arms and lights 
at no greater height than is sufficient to ensure a good view 
by enginemen at from 200 to 400 yards. 

Colonel Pringle concludes his report by pointing out 
the advantages, as exemplified on this occasion, of the rule 
as to locking up the first two,compartments. He mentions 
also that although twelve of the thirteen coaches were 
lighted by gas, and although gas fittings were displaced, 
there was no fire in the wreckage. A remarkable feature 
was that the only wheels derailed were those on the 
leading axle of ths ‘2-4-2 type’ tank engine of the Wigan 
train and the front bogie of the coach bahind it. 


> 





Tur value of the clay products marketed in the United 
States in 1919 is estimated by the United States Geological 
Survey at 260,790,000 dolsi, the highest yet recorded. 
The value of brick and tile products constituted) 71 per 
cent., and that of pottery products 29 per gent. of the 
total. 
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Armstrong, Whitworth Profits — New, Method of Charging for Gas.— Denation to St, Andrews University — Bell Telephone Company Expansion — 

Mr, Thomas on the Industrial Situation — Breaking, Up Submarines and, Tanks .—- Transport Workers’ Wages Demands’ — Higher Wages in Tron 

Trade — Electric Plant at Dalmellington — Knighthood ‘tor Commodcr >. #. Young, — United States,Coal Output — Cost oj Slough Depot — German 

Coil Industry — Coventry Soviet — New Secretary of Institution. of . Mechanical Engineers, —;New Metallurgical Laboritory at Cambridge — Channel 
Tunnel — Shipbreaking at Hayle — London Unixersuty Site — Radio-control ¢f Ships: 


More than ordinary interest. attaches, to the report 
which has. just; been issued, by,:the,,directors, of, Sir 
W. G. Armstrong, Whitworth and Co., Limited... It 
covers & period of four years to December 31st. last, 
The net earnings for this. period, after making, pro- 
vision for taxation, depreciation and the writing down 
of capital, expenditure, are returned at, £4,053,605, 
During the period of which, the present xzeport tells 
the story,;Armstrongs have by a process of, amalga- 
mation and share purchase extended. their activities 
in various, direetions and. have. planned, a compre- 
hensive programme of peace trading. 

* * * 

From the date of reading consumers’ meters for 
the Michaelmas quarter, the South Metropolitan Gas 
Company will put in force the new method of charging 
for gas onthe bases of thermal units instead of cubic 
feet. The new unit to be: employed is the therm, 
representing 100,000 British*thermal units, and it is 
announced that the gas supplied by the South Metro- 


politan Company contains 550 British thermal units 
per cubie foot: The new eharge is to be 103d. per therm. 
Similar action will be taken by other gas companies 
as the result of the new Act of Parliament. 

* * * 


Ar a meeting of the University Court at St. Andrews 
hold on Saturday last, it. was reported that Mr, W. J. 
Matheson, of New York, had made a donation of 
£2000 for the foundation of a bursary or bursaries 
for students of the United College taking honours in 
chemistry. 

* * * 

Tue Bell Telephone Company, in pursuance of 
its policy of expansion, has sold to a syndicate of 
bankers headed by J. P. Morgan and Co., 7 per cent. 
honds redeemable after twenty-five years to. the 
amount. of 25,000,000 dols, 

e «© ve 


Tvespay, October 5th, was the last date for making 
offers for the ninety-five ex-German steamers. in- 
cluding some of the large liner class: The sales are 
confined to British subjects, and it is understood that 
the vessels are being sold absolutely without reserve. 
It is expected that Lord Inchcape will announce the 
results within the next few days. Wednesday next is 
the date for receiving bids for the sixteen additional 
cargo steamers surrendered by Germany, which 
include a sea-going motor ship. The United States 
Shipping Board, which is offering 1500 completed 
steamers, aggregating 9,000,000 tons, to private 
in crests, is reported to be finding great difficulty 
in obtaining purchasers owing to the restrictions 
imposed by the Board. 

c+. * 


Tn an address delivered at- New Oross on Sunday 
last, Mr. J. H. Thomas dealt with the industrial 
situation: He said it was essential that peace both 
at home and abroad should be established as the only 
cure for unemployment. Peace would not, however, 
hs obtained by the suggestion that industrial .wnrest 
was the outcome of a desire on the part’ of labour 
leaders to ‘cause mischief, nor by labour making 
demands that rendéred it impossible to produce: a 
commodity at a saleable price. There was’ said, 
Mr. Thomas: no greater fallacy than that of doing as 
little as possible with the idea that it! was providing 
employment’ for others. ‘The’ worker should keep 
clearly in’ mind' that everything had to: be paid for, 
even idleness: 

* * * 

A LARGE number of enemy. submarines surrendered 
under the Peace Treaty are, now being broken up at 
Felixstowe. A similar fate is overtaking some hundreds 
of tanks remaining in France which have been pur- 
chased from the Government by T. W. Ward, Limited. 
The tanks are being broken up on the spot, and all 
useful material in the form of plates, engine parts and 
fittings brought to England, This work is providing 
eraployment for a large number of unskilled workers, 
and some. thousands of hands will be eventually 
employed. 

* * * 

Important conferences have been held in London 
during the | past week by, the Transport, Workers’ 
Federation. There was a meeting with the employers 
yesterday on the subject of a new agreement for men 
engaged in coal tipping, ard to-day'a conference is 
to take place at the Ministry of Labour to discuss the 
demand for a new minimum wage of £4.7s. per. week 
for men engaged:in commercial road transport. | This 
conference has been brought about by the interven- 
tion of the Ministry of Labour, as earlier negotiations 
resulted in, a deadlock, and threats! of drastic action 
to enforce the new wages demand had been made, 








Ir is announced, that; another. advance of 15 per 
cent., bringing wages ,up,,to,.230 :per cent, above 
standard, has, been.,granted to. workers..engaged .in 
the manufaetured iron and steel trade of the North 
of England, under the. sliding, seale arrangement. 
During the past. six months,the advances granted by 
the, Board ,of. Conciliation and Arbitration. by the 
operation of the sliding scale have represented: 65 per 


cent. wages increase. 
* * * 


Tur report of the Dalmellington Tron Company 
refers to the delay which has taken place in connec- 
tion with the completion of the new turbo-blowing 
plant. One of the turbo-blowers is, however, now in 
commission, and it is hoped that the second unit 
may be put in’ operation within the next few days. 
Delivery of the rotary converters has been promised 
for the end of the present month, and it is anticipated 
that the electric power will be extended to the pits 
in the Pennyvenie area before the end of the present 
year, 
| Pa 

THE knighthood which has been awarded to 
Commodore F. Young, of the Admiralty Salvage 
Section, -is-announeed-as--a—recognition of many 
valuable services. The raiSing of H.M.S. Vindi¢tive 
and the blockships’ at’ Zeebrugge are operations 
which have attracted special attention, but Sir 
Frederick -Young’s departmént did a great deal of 
work in. the salvage of merchant.ships, which was of 
great-national value: The new knight was for a 
period -of twerity years associated with the Liverpool 
Salvage Association. aes 
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Ina lecture dealing with coal as a factor in imter- 
national’trade, which was delivered at the London 
School of Economics on Tuesday last by Professor 
Sargent, the lecturer pointed out that in 1913 the 
United States produced 509 million tons and expor 
18 million tons, while Britain produced 287. milli 
tons and exported 73 million tons. In 1918 the Unit 
States-produced 610 and exported 22.5 million 
while in 1919, when ‘there was a strike im 
British production had dropped to 229 Tif 
and her exports.to 35 million tons. The ¢ 
duetion had.risen in the United States from 6s, 1d. 
per t6n in 1886 to 15s: in 1920.- In Britain it had risen 
from 4s. 10d. per tonto 33s. During the same period 
the g¥erage output per miner had increased from 
400 #0..600 tons per annum in the United States. In 
Britaih-it-had fallen from $12 to 200 tons, As things 
stood, said Professor Sargent, the Miners’ Federation 
at this moment was one of. the greatest trusts in t 
country. It was a monopdly~in the sense that 
controlled the whole output. If, in the event of a 
strike, we ceased to export coal, the immediate effect 
would be that France would be compelled to enforce 
her demands from Germany. Another effect would 
be to increase the price of raw materials and foodstuffs, 
owing 'to vessels having to leave this country without 
cargoes, thereby forcing up the freights. 
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* * * 


THE Select, Committee, on National Expenditure 
has issued a report dealing with the Slough Depot and 
the dump at, St. Omer. It is stated that the actual 
cost of the Slough Depot, apart from lorries or other 
material, was £2,500,000, but that it is impossible to 
give the original cost of the mechanical transport 
vehicles, spare parts and other property included in 
the recent sale. The price obtained from Sir Percival 
Perry, acting for the Slough Trading Company, was 
£7,000,000, of which £3,350,000. was the price paid 
for the site and buildings. The purchase included 
not only all vehicles,and material then at Slough, but 
all other vehicles and material in various parts of 
the United Kingdom, the Continent, except Abbeville 
Park, and in Italy and Salonika, Egypt, Mesopotamia 
and other places outside Europe. The sum of £450,000 
realised by the Abbeyille sale was paid over to the 
purchasers of Slough. 

Ce 


FIGuREs giving the coal output of various countries 
are of more than’ ordinary significance ‘to-day. 
Statistics which have beén issued this week of German 
coal ‘production, exclusive of the Saar district’ and 
the Palatinate, cover ‘the ‘period January to August, 
1920. The output of edal’was 84,000,000 tons, com- 
pared with 67,000,000 totis for the corresponding period 
of 1919 ; lignite, 71,000,000: against 60,000,000 tons ; 
and coke, 16,000,000 compared with 13,000,000 tons. 
The output of briquettes‘is also’ shown to have’ been 
considerably increased. The figures ‘for’ August’ last’ 
showed that the output of ‘¢oal for that month had 
increased by 1,900,000 tons'over August, 1919, 





UNEMPLOYMENT in the Coventry engineering trades 
has reached a point this week where a local “‘ Soviet.” 
has been formed. The avowed objects of this body 
are to secure maintenance for all who are, willing to 
work and to obtain through the.,City Council the 
control of a factory or factories for, the making of 
the machinery and machine tools for the lack of which 
Russia, it is contended, is now starving. It is stated 
that the firms in the Engineering Employers’ Federa- 
tion are doing their utmost to cope with a period of 
diminished trade without increasing the. number of 
unemployed, The executive committee has held 
frequent meetings to discuss the situation, and short 
time has been adopted in order to keep as many 
workers .as possible in partial employment. The 
Mayor and Town Clerk have been to London to lay 
the facts before the Ministry of Labour, with the 
object, of devising means of relief. 

* * * 

At the general. meeting, of .the Institution , of 
Mechanical. Engineers:on the 22nd-of this month the 
Council will invite the members to.confirm its selec- 
tion. of. Brigadier-General, Magnus ; Mowat,.,C.B.E,; 
to fill. the position. of secretary vacated by the retire. 
ment of Mr. Edgar Worthington. Brigadier-General 
Mowat is,an engineer with a wide experience, and. at 
the time of the.outbreak. of, war was in the engineer's 
department. cf the Port. of, London Authority... The 
secretary w.li be assisted by Mr. H. T. Chapman, 
assistant. secretar7., (general), and. Mr. J.. E, Mont- 
gomrey, assistani seeretary (technical!. 

* * * 

On Tuesday last a new metallurgical laboratory, 
which is the gift of the Goldsmiths’ Company, was 
opened at Cambridge University... The opening 
ceremony was performed by the Prime Warden of 
the Company, Mr. Robert Montague Taylor, in the 
presence of a large company, which included the Vice- 
Chancellor of the University, Dr. Peter Giles; Sir 
J.J. Thompson, who is Master of Trinity ; Dr. G. B. 
Liveing ; and, three.,Wardens of, the Goldsmiths’ 
Company, Mr, H.C, Pearson, Mr. L.. W., Butler, and 
Mr. ©. T. Heyeock,,F.R.S., who. hold: the position of 
Reader in Metallurgy. The Metallurgy Department 
at, Cambridge was.established twelve years ago, but 
rapidly outgrew the original accommodation in the 
Chemical Laboratory, and in the year 1918, on a site 
being provided, by the University, the Goldsmiths’ 
Company. offered. to. find, the.funds; for the erection 
of the buildings and. the equipment. The new labo- 
ratory, is.a notable; addition to,.the science-teaching 
facilities at Cambridge. 

a Rio i® 8 

In a lecture before the York.Geographical Society 
on Tuesday, Professor Kendall, :of ‘Leeds University, 
dealt with:some aspects of the Channel Tunnel project. 
The lecturer, who is associated with the scheme: as a 
geological expert, said that to meet possible, objec- 
tions by the military authorities, the plans for the 
work had been modified, and:.the:tunnel would. be 
placed at such a depth beneath the sea, bed as to. pre- 
clude the possibility of interruption .of communica- 
tion by’ submarine attack. During the last. year of 
the war tie Government gave serious; consideration 
to the project, and to enable the work, if entered upon, 
to be carried out in a minimum of time, preparations 
were made for the construction of tower shafts in 
mid-channel. Pending the construction of the tunnel, 
it-was intended, said Professor Kendall, to seek powers 
for a train ferry. He did not regard the ferry as a 
practical scheme for passenger. traffic. 

+ iwi 

THE unemployment problem at Hayle is ‘to be 
solved by a schéme ‘for equipping the quays for ship- 
breaking. The firm of T. W. Ward and Co., Limited, 
is taking an active interest in the ‘scheme, and has 
announced its intention to’sehd six or'seven ‘ships to 
this Cornish port to be broken up. 

* ee 

Tuer time for the Senaté of London University to 
make a decision with regard to the Government offer 
of the Bloomsbury site having been extended to 
October 20th, a fresh discussion of the merits ‘of this 
vexed question is in progress. The situation has been 
complicated by the suggestion that the Foundling 
Hospital site may be available at.an.early date. It 
is pointed out that the proffered site at Bloomsbury 
is five times larger than the premises of the University 
in King’s College and the Imperial Institute. 

* * * 

A SERIES: of, tests of a radio-control apparatus has 
been: carried: out by the United States Navy Depart- 
ment with an installation on the battleship Towa. 
It.is reported that the experiments were quite success- 
ful, the ship being easily controlled by wireless methods 
up to ‘a fnaximum distance of ten miles, 
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Electro-Deposited Iron: Its Value 
for Engineering Purposes. 


By W. E. HUGHES, B.A,, Mem. Inst. Met,, lately Chief 
h Chemist, Electro-Metallurgical Committee, 
Ministry of Munitions, 


K. ARnpDT states' that the two... investigators, 
C. Hoepfner and Klie, did not continue their pre- 
liminary, but successful, work on the _ electro- 
deposition of iron, because no use could be foreseen 
for the product when obtained. Hoepfner and Klie 
did their work in and around 1895. Since that time 
electrolytic iron has been employed for a number of 
purposes in engineering work, and there are indications 
that it will be put to much greater use in the future. 
Indeed, the falsifications of early predictions as to 
the utility of electrolytic iron is analogous to that in 
the case of electrolytic zinc. It is not so very long 
since it was thought that the production of zine by 
electrolytic processes could never be an economic 
success in competition with the usual metallurgical 
methods. This opinion has been proved to be quite 
wrong. Electrolytic refining of zinc is now an esta- 
blished industry, both in America—including Canada 
—and Tasmania’, and the installation of a plant, 
costing a large sum of money, in Burma is in con- 
templation. As an instance of output it may be 
stated that the writer has recently received informa- 
tion from the management of the Consolidated Mining 
and Smelting Company of Canada, at Trail, B.C., 
Canada; that a plant was erected during the war that 
has a capacity of 75 tons of refined zine per day. 

The principal uses to which electrolytic iron has 
been put since 1895 are three, namely, its employ- 
ment (1) as material for certain parts of electrical 
machines ; (2) in building up worn'and under-gauge 
parts of aeroplane engines and, to a lesser extent, of 
armament ; and (3) as material for the carrying out of 
research work on the properties of pure iron: Nos. (1) 
and (2) relate to purely engineering pn: ses ; No. (3) 
concerns engineering indirectly on'’. in estimating 
the value of deposited iron for the purposes referred 
to it is necessary to point out the limitations as well 
as the advantages of its use. For an amateur) to 
undertake to deposit a lining inside an 8in. howitzer 
—as such an one attempted toe de during the war— 
is a sure means of helping to bring the electro- 
deposition of iron into disrepute. 


1.—THE EMPLOYMENT OF ELECTROLYTIC IRON as 
MATERIAL FOR Parts oF ELECTRICAL MACHINES. 


The value of the metal in the construction of elee- 
trical machinery depends principally upon its pro- 
perties, which, in turn, will depend upon the purity 
of the iron. It cannot be too strongly insisted upon 
by its friends that electro-deposited iron is not 
necessarily pure. In most cases it contains ‘gases, 
especially hydrogen, which are difficult to get rid ‘of. 
J. Cournot states? that ‘the removal of hydrogen 
from electrolytic iron by annealing requires two hours’ 
heating at 950 deg. Cent., or one hour at 1050 deg. 
Cent. At 850 deg. Cent. or lower temperatures micro- 
graphic study and hardness determinations proved 
the annealing to be incomplete even after six hours’ 
heating. Again carbon, sulphur, silicon, and: phos- 
phorus are found in the deposited metal in amounts 
that may vary from sample to sample taken from one 
and the same bath. It is not maintained, or even 
suggested, that deposited metal cannot be obtained 
in a state of high purity. It most certainly can be ; 
indeed, purer iron can be obtained by. electrolytic 
means than by any other. For instance, W. Pfan- 
hauser cites an analysis of electrolytic iron as follows: 
—Fe = 99.99 per cent., S — 0.007 per cent.,' P)== 
0.004 per cent., C, Mn, Si, and Cu absent.* Iron of 
that, degree of purity has little to fear from com- 
parisons. But it is none the less true to-day “‘ that 
the iron-carbon diagram has never been’ worked out 
with ‘pure iron-carbon alloys,’> and much’ greater 
care is necessary in preparing the deposited iron than 
has been taken till very recently. C. Duisberg states® 
that alternating-current motors built with parts made 
of electrolytic iron prepared by the Fischer process? 
compare very favourably with similar machines ¢con- 
structed from non-electrolytic iron containing silicon, 
And he mentions that, this is so because the iron 
deposited in that process is free of hydrogen, is softer 
even than silver, and not much harder than aluminium, 
and is magnetised and demagnetised much, quicker 
than iron containing carbon and silicon. The writer 
can confirm from actual experience much that Duis- 
berg says. At the same time it must be added that 
iron made by the Fischer method possesses the 
desirable properties. referred to only when, deposited 
under certain current. and temperature conditions ; 


1 “Zeit, f. Elektroch,” 1912, vol. 18, page 233. 
2 And also, aceording te D. McIntosh, in Japan, vide ““Trans- 
actions,” Royal Society, Canada, 1917-1918, vol. 11, page 113. 

3 Compt. Rend., 1920, vol. 171, page 170. 

4“ Galvanotechnik,” 1910, page 750. ‘The analysis was made 
by an independent analyst. ‘ é 

5 J. R. Cain, E. Schramm, and H. E. Cleaves on “‘ The Pre- 
paration of Pure Iron and Iron-carbon Alloys,” Bureau of 
Standards, Washmgton, Science Paper No. 266, 1916, 

*. * International Congress of Applied Chemistry,’ )1912, wel: 
28, page 60. 
? The Fischer method consists in depositing iron from a highly 
concentrated solution containing iron and calcium chlorides 
maintained at a temperature of ‘about 100 deg. Cent: Details 
will be found in the head patent, D.R.P., No. 212,994,,1908. 





if these are not maintained the deposited metal may 
be hard and ingpure. 
[The pabiabity of sg Fd as 

impurities contained in it, is such that certain of the 
physical properties, e.g., hysteresis and permeability, 
of any such iron that is to be used in electrical 
machines should be evaluated. ‘In ‘short, physical 
examination should at least supplement—perhaps 
it could take the place of—the chemical examination 
of the works laboratory. 


2.—THE EMPLOYMENT OF ELEeTROLYTIC IRON IN 
* Burtpine .Ur””’ Work. 


During the war considerable ‘work of this kind was 
done on parts of aeroplane engines’; iron was depo- 
sited electrolytically ‘upon ‘worn and ‘under-gauge 
parts which were then replaced'in'a machine. It may 
be ‘said’ at once that such a practicé was bad engi- 
neering. Not only was the deposition operation but 
little understood by many of those engaged in it— 
and still less, often, by those in charge of and supposed 
to superintend it—but also the nature of the pro- 
duct was not, it may confidently be said, known to 
them at all. As a matter of fact, the characteristics, 
and especially the structure, of electro-deposited iron, 
are such that no responsible engineer, knowing them, 
would allow the use of the “building up” process 
unless the iron-coated articles were first heat-treated 
before being fitted inte a machine. As for the struc- 
ture. of the deposited metal, the photo-micrograph 
herewith shows its. normal structure ; that is to say, 
the structure of the metal when formed under normal 
“still vat.’ conditions from a neutral electrolyte, 
whether chloride or sulphate. The steel base on 
which the deposit was formed can be distinguished 
clearly from the deposit itself. The magnification is 


MICROGRAPH OF DEPOSITED IRON 


approximately 150.times. The variation of grain 
size from .within—the cathode side—to periphery 
connotes a variation in physica] properties along the 
breadth of the deposit, and such variation would be 
fatal in the eyes of any competent engineer. Anneal- 
ing, as is well known, changes the structure to the 
usual polyhedral type, and it may well be that an 
article coated with deposited iron and annealed would 
pass the requisites necessary to satisfy the engineer. 
If, further, the outer surface of the complete article 
were then case-hardened, it might prove satisfactory 
as a bearing surface. But at the present time these 
things remain to be proved in the presence of full 
knowledge on the part of the engineer, and electro- 
deposited iron will not be of real value in this type of 
engineering work until these matters have been proved 
by tests over a length of time. There is, of course, an 
additional requisite, namely, that the process is 
economically possible. Whether it is or is not, will 
depend upon all the circumstances in each particular 
case, just as does the answer to the question: “‘ Will 
it pay to electro-galvanise ?” 

There are, however, cases in which it is likely 
that electrolytic iron could be used in engineering 
without separate heat-treatment of the raw material. 
An instance occurred during .the war, an instance 
within the immediate experience, of the writer. It 
was proposed by Professor C. A. Edwards to endeavour 
to line aluminium alloy engine cylinders with electro- 
lytic iron.. The. process was to, replace. the usual 
shrinking-in method, as it, was found that the shrunk- 
in cast. iron liners were inclined to, work loose. , Sir 
Henry Fowler. encouraged, , the: attempt. | After 
numerous Official delays and some. obstruction a stage 
was reached, that,, may. be..shortly, epitomised as 
follows :—A cylinder, of the:air-cooled type, could be 
lined with 0.03in. to 0.04in. of deposited iron. The 
layer was not of uniform thie¢kness over the length of 


thiybic. ifn, bs Feghely the| 


the cylinder, but this variation was reduced to within 
fhe limit 0.005in. The thickness of iron required on 
the cylinder was 0.02in. The general soundness of 
the deposited layer of iron was proved by its con. 
dition after the subsequent necessary mechanical 
operation had been performed on it. It was necessary 
to ‘“‘true”’ and machine the deposited lining. Fo, 
this purpose the cylinder, with the deposit upon it, 
was sent to the machine shop, was there set on a jig, 
and was ground down to the required uniform dia. 
meter with a stone wheel. It was found that a surtace 
resulted which was stated to be quite satisfactory by 
practical people who had no personal interes! jn 
whether the depositing process was a success or not, 
Now, there is no doubt that the structure of the 
original deposit was something similar to that shown 
in the photograph; but it is probable that the heat 
generated by the grinding—cuts of 0.0015in. were 
made—was sufficient to change the original structure 
to something approaching the ordinary polyhedral 
type. It may be, too, quite likely that mechanical 
disturbance together with the heat generated would 
be sufficient to cause a surface flow and to thus carise 
a skin of amorphous material to be formed.® These 
matters should, of course, have been considered snd 
put to test; and further, for complete assurance, 
the cylinder should have been mounted in an engine 
and trial runs made, . But all this was not done ; the 
process was not carried beyond the machine slip 
stage. It will be noted that, though no separate heat- 
treatment was applied to the deposited iron, this, in 
fact, was subjected to something of the sort: duriny 
the grinding—or machining—operation. 

There are, and will be, other analogous processes, 
but it will probably be found that there are com- 
paratively few objects to which electrolytic iron can 
be applied for ‘‘ building up’ purposes that will not 
necessitate some kind of. heat-treatment, and_ its 
value as an asset for such purposes in engineering will 
depend upon the applicability of such treatment as 
well as upon the question of cost. 


3.—TuEe VaLuE or Evectrotyric IRON FOR 
RESEARCH. 
The value of electrolytic iron as material for 
research depends upon the fact that it is, generally) 


speaking, the purest form of iron obtainable. Except 
for this, it is no better than any other iron for the 


‘| purpose. It is therefore of first importance to know 


what limitations have to be placed upon such a faulty 
and insufficient statement as the following® :—** Pure 
iron can be obtained by or by electrolysis 
of an iron salt, e.g., ferric chloride, in aqueous solu- 
tion.” Similar loose statements connecting electro- 
lytic iron with purity abound in scientific literature. 
The statement cited is wrong in another respect, for 
iron cannot be deposited from ferric solutions at all, 
as was long ago shown by Alexander Watt.’® The only 
correct way of associating electrolytic iron with purity 
is to use some such statement, as this :—Electrolytic 
iron may be, and often is, the purest form of iron 
known. That is what—and it is all that—can in 
truth be claimed. ‘The designation ‘ electrolytic 
iron,’’’ says A. Miiller—‘‘ Metallurgie,” 1909, vol. 6, at 
page 151—“‘ is usually considered as synonymous with 
chemically pure iron, and in fact one frequently reads 
that hydrogen is its only impurity. Careful analyses 
have, however, convinced me that the deposit pre- 
pared by the processes before described contains 
notable impurities.””. And again, B, Blount puts the 
matter plainly, but. truly, thus! :—‘‘It isa mistake 
to suppose that electrolytic iron is necessarily pure. 
. « «In faet, the preparation of pure Fe electro- 
lytically is as difficult as it is by purely chemical 
means, and this, as every chemist knows, is one of the 
most exacting tasks which he can set himself.” 

The general opinion, that electrolytic iron is pure 
has led to the performance of much research, work 
which, so far as the results obtained in it are con- 
cerned, must be suspect. As an instance, Sir Robert 
Hadfield has pointed out!*that the value of some 
results obtained by A. Sauveur in connection wit! 
“the allotropic transformations of iron’, depended 
upon whether hydrogen was present in or absent from 
the iron—electrolytic—used. Indeed, it is not 
uncommon for investigators of the physical propertie~ 
of iron to use electrolytic iron, taking it ‘as pure,” 
much as a chemist will take the purity of KahIbaum’s 
chemicals for granted. Work, that has been done on 
the thermal and thermo-electric properties of the 
metal, as well as by its corrosion by atmospheric and 
other agents, has, quite often, been done on electro- 
lytic iron as the material used. And in not a few 
cases no trouble seems to have been taken to establish 
the purity of the deposited metal employed. As 
regards the consequences, the remarks of J. R. Cain 
and his co-workers, in reference to the Fe-C diagram, 
have already been cited. And J. N. Friend and P. C. 
Barnet state” ‘that some of the experiments they 
catried out’ upon the corrosion of iron | by aqueous 





® Of. Sir Gi T. Beilby, “Proceedings,” Royal Society, vol. 72 
(A), page 218, and further, ‘‘ Proceedings,” Royal Society, vol. 8%, 
A), e 593. 
é G. ter, Mong) Chemistry,” 1911, page 541. 
© The Electrician, 1887 and 1888. 
14 “ Practical Blectro-chémistry,”’ 1906, pege 282, 
12 Journal, Iron and Steel Institute, 1913, No, 2, 71; 
and vide G. Gore, ‘‘ Electro-metallurgy,” 1906, page 245 (Long- 


mans). 
13 Journal, Tron and:Steel Institute, 1915, No. 1, pages 91 and 
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solutions of inorganic salts—using Kahlbaum’s elec- 
trolytic iron—were “‘ manifestly irregular and proved 
inca pable of repetition,” and they attribute’ this fact 
to some chemical or physical irregularity in the iron, 
a metal which, they say, it seems impossible to obtain 
in a sufficiently homogeneous condition. If these 
workers, authorities on the subject, have met with 
and frankly acknowledged such difficulties, it may be 
taken as certain that the results of other less candid 
investigators are to-be looked upon with suspicion, 
especially where no afalyses are given. 

It is suggested that electrolytic iron is of value for 
research work in such cases only where the material 
is definitely shown to be pure. It is doubtful whether 
chemical analysis is, in and by itself, enough, The 
iron must in all cases be carefully annealed—as shown 
by J. Cournot’s recent paper—in order to drive off 
included hydrogen and, possibly, other gases. It 
should then be analysed, and, thirdly, it should be 
subjected to careful microscopic examination. In 
the present state of knowledge that is perhaps as 
inuch as the investigator can do, The ideal will not 
he approached until patient endeavour has succeeded 
in produeing electrolytic iron of the highest purity and 
some one, at least, of the properties of this evaluated 
with a high accuracy that will enable it to form a 
standard of comparison as to purity. Work is, 
happily, proceeding along both lines of research. The 
researches being carried out at the Bureau of Mines, 
Washington, having for one object the production 
of really pure iron, have already been alluded to more 
than once, and Cournot’s work on the annealing of 
electrolytic iron has also been mentioned. 


A Furruer Use to wuich Evecrrotytic Iron 
HAS BEEN Pout. 


In addition to the three uses to which reference has 
been made, electrolytic iron has been put to another 
of possible importance. Processes have been described! 4 
for manufacturing iron tubes by electro-deposition. 
Very little is known as to the commercial success of 
these processes, but Dr. L, Guillet, who tells us some- 
thing, but not much, of one of them, says, as regards 
the other, that “‘it has not yielded results of much 
importance.” One thing is certain, namely, that the 
tubes produced are iron tubes and cannot be steel 
tubes, as they appear in one place to have been 
described to be. No addition of organic salt to the 
electrolyte could result in the deposition of steel. 
Carbon may, indeed, be deposited with the iron, but 
the deposit—iron plus a very small and variable per- 
centage of admixed carbon—-is not steel in the 
metallurgical sense of that word.’ These tube- 
making processes are mentioned here because they 
may quite well have to be considered by the engineer. 
In estimating their value for engineering purposes the 
same considerations will be necessary as should be 
made in the case of the “building up ” process. The 
question to be answered in every case is: Are the 
untreated tubes satisfactory for this or that specific 
purpose, or, having regard to the characteristics of 
electrolytic iron, should they be heat-treated before 
use ? Their value will depend upon the answer to 
that question. 

CONCLUSION. 


It has quite recently been suggested to the writer 
that the electro-deposition of iron is still in the experi- 
mental stage. This is most certainly not an accurate 
statement of the position. For many years past blocks 
for printing purposes have been prepared by electro- 
deposition, and iron has been refined electrolytically 
during the last twenty years or so. Certainly the 
employment of electro-deposition for ‘‘ building up ” 
work is a recent development; but even this has 
stood the test of practice very well, and it cannot be 
truly said that it is in the experimental stage, except 
in the sense that all industrial processes are proper 
subjects for experimental work as a means to promote 
their further development and more economical 
conduct. What is needed in regard to this last 
application of the electrolytic process is greater care 
in the exercise of the workshop operations and more 
knowledge of the properties and response to treatment 
of the deposited metal. These matters do, indeed, 
necessitate the carrying out of further experimental 
research to supplement that which has already been 
done and which shows that there should be a future 
for this particular use of the process of electrolytic 
iron deposition. 








Change in the Accepted Sizes of 
N.P.L. End Standards. 


Tue following communication has been received from 
the Direetor of the National Physical Laboratory :— 

As a result of recent determinations of the absolute 
sizes of the Laboratory standard end gauges in inch units, 
it has been found necessary to make a change in the sizes 
which have been accepted for them up to the present. This 
determination has been unfortunately delayed by the war. 
The alteration in the sizes is proportional to the length of 
the gauges and’ is at the rate of minus twelve parts in a 
million. For example, the accepted sizes for the lin. and 





4 Journal, Iron and Steel Institute, 1908, No. 3, page 134; 
and Jbid., 1914, No. 2, page 66. 

8 Of. R. Kremann and his collaborators, “‘ Monatsh. f. Chemie,” 
1913, vol. 34, at page 1792, 





12in. standard gauges have been reduced by 0.000012in. 
and 0.0001l4in, respectively. The Laboratory 4end 
btundards in metrie junits are mot/subject to this change, 
On and after October 15th, 1920, all gauges submitted 
to the Laboratory for ;measurement, will be tested, on. the 
new basis. Firms in possession of reference gauges in 
inch units which have been tested at the Laboratory prior 
to October 15th, 1920, should modify the values whi 
were given by the Laboratory in order to bring them im 
line with the new values which will be taken for the standard 
gauges. For example, if the length of a 12in. end 
were given as 12.00006in., the revised length wait 8 
11.99992in. $ 


Table I. below gives the amount of change to be made | 


for a number of lengths. Intermediate sizes can be found 
by proportion. 


Tasie I, 
Length. Alteration to be made in size. 
Inches. iches. 
1 ve — 0.90001 
2 -— 0.90002 
3 ~ 0.00004 
4 ~ 0.00005 
5 — 0.00006 
6 —~ 0.00007 
7 — 0.00008 
s — 0.00010 
9 — 0.00011 
10 Falth oe Needle bite tt aoa — 0.00012 
11 RP ree 
12 err 
24 rarer 
36 Pee rreer ree fs 


lt is clear that this alteration will only affect standard 
or reference gauges which are used for highly accurate 
work. 

The Laboratory has, in the past, issued certificates for 
gauges whose dimensions were within the limits given in 


Table Il. below :— 
Taste II. 


Limits for certification. 





7 viin- | 
Size of gauge. Length ge Sores Slip 
gauges. gauges. gauges. 
Inches, Inches. Inches. 
Up to and including lin..., $ 0.0001 | + 0.00005 | + 0.00002 
| — 0.00001 
From lin. up to and in-) + 0.0001 | + 0.0001 | + 6.00002 
cluding 2in. | — 0.00001 
From 2in. up to and in-| + 0.0001 | + 0.00015 | + 0.00003 
eluding 3in. | — 0.00002 
From 3in. up to and in-| + 0.0001 | + 0.00015 + 0.00004 
cluding 4in. j - 0.00003 
From 4in. up to and in-; + 9.0001 | + 0.0002 — 
cluding 6in. 
From 6in. up to and in-| + 0.0001 | + 0.0003 —_— 
cluding 12in. | } 


1 
i 


From 12in. up to and in-| + 0.00015) 4+ 0.0004 
cluding 18in. 

From 18in. up to and in-| + 0.0002 | — | 
cluding 24in. 


It is realised that this change in the Laboratory stand- 
ards will affect gauge makers who have a stock of finished 
gauges made—on the basis of the original values of the 
standards—to suit the above limits of certification. On 
the new basis for the standards it is possible that such 
gauges would no longer fall within the limits. To meet 
such cases the Laboratory is prepared, for a period of 
twelve months, 7.e., until October 15th, 1921, to extend the 
limits for certification, as given in Table II., in order to 
cover the change in the sizes of the standards. 

The extended limits are given in Table ITT. below :— 


Taste II. 
‘Limits for certification for period 
Oct, 15th, 1920. to Oct. 15th, 1921. 





Size of gauge. | Plug cylin- | 


| Length | drical Slip 
| gauges. gauges. gauges. 
i Inches. Inches. Inches. a 


Up to and including lin. + 0.00010 | 4- 0.00005. | +- 0.00002 
|} — 9.00011 — 0.00006 | — 0.00002 
+ 0.00002 


From lin. up to and in-| + 6.00010 -+ 0.00010 | 4 
cluding 2in. | — 0.00012 | -00012 | — 0.00003 








— 0 
From 2in. up to and in-| + 0.00010 | + 0.00015 | + 0.00003 
cluding 3in. — 0.00014 | — 0.00019 | — 0.00006 
From 3in. up to and in-| + 0.00010 | + 0.00015 | + 0.00004 
cluding 4in. — 0.00015 | — 0.00020 | — 0.00008 
From 4in. up to and in-| + 0.00010 | + 0.00020 — 
cluding 5in. — 0.00016 | — 0.00026 
From 5in. up to and in-| + 0.00010 | + 0.00020 | —- 
cluding 6in. — 0.00017 | — 0.00027 
From 6in. up to and in-| -+ 0.00010 | + 0.00030 | - 
cluding Tin. — 0.00018 | — 0.00038 | 
From 7in. up to and in-) + 0.00010 | + 0.00030 | 
cluding 8in. | — 0.00020 | — 0.00040 | 
From 8in. up to and in-| +- 0.00010 | + 0.00030 | 
cluding 9in. | — 0.00021 | — 0.00041 | 
From 9in. up to and in-} + 0.00010 | + 0.00030 
cluding 10in. — 0.00022 | — 0.00042 
From 10in. up to and in-} -+ 0.00010 | + 0.00030 
eluding llin. — 0.00023 | — 0.00043 | 
From 1lin. up to and in-| + 0.00010 | + 0.00030 ms 
eluding 12in. — 0.00024 | — 0.00044 | 
18in. eT + 0.00015 | + 0.00040 | 
— 0.00037 | — 0.00062 
Qdin, wwe wee 0.00020 Fe -- 
— 0.00049 | 








Although the limits for certification will be as given in 
Table III. for the period October 15th, 1920, to October 
15th, 1921, the actual sizes in inches of all gauges will, on 
and after October 15th, 1920, be given in accordance with 
the new values for the standard gauges. After October 
15th, 1921, the limits for certification will be as given in 
Table II. 








Last Sunday, October 3rd, was, by the day of the week, 
the anniversary of the settlement of the railway strike of 
September 26th-October 5th, 1919. 









The, Mechanical Engineering 
Industry in Germany. 


Ar the annual meeting of the Union of German Mecha- 
nical Bognesne Works (Verein. Deutscher _Maschinen- 


a ’ held at Berlin on September 17th, General- 
: Direktor ) cer, of Kéln-Kelk, said that a year ago orders 
from al 


a ‘were received in’ such numbers that the 
rman engineering industry after a long period of slack- 





ness Was mce more to provide its establishments 
with: sufficient work. During the execution of the orders, 
however, great difficulties arose owing to the extraordinary 


hd 
rise in the cost of production, brought about by the in- 
creased cost of raw materials, the higher wages and 
greater general expenses, While the value of the mark 
continued. to fall steadily. Many works.found themselves 
in @ serious situation, from which they could only partly 
escape by coming to agreements with their foreign cus- 
tomers. Many, moreover, were obliged to agree to the 
cancellation of foreign orders. Since then the fall in 
prices has prevented the German industry from resuming 
competition with foreign industries, while wages have 
again had to be inereased owing to the higher cost of 
living. The result is that foreign purchasers of German 
machines are still holding back and that the former 
extensive sale territories are quite cut off for the time 

In the neutral countries buyers have fully covered 
their requirements during and since the war. East and 
South-East Europe y count as purchasing countries, 
owing to the unsettled political conditions. Italy, France 
and Belgium are able to meet their own requirements, 
their engineering industries having developed greatly 
during the war. As for Great Britain and America, there 
ean hardly be any question of supplying them with 
machines, for they are both competing with great success 
in the world’s markets, where they have acquired great 
influence through financial investments. 

If Germany is to regain her foreign markets, continued 
Herr Becker, there must be a reduction in the price of 
raw materials, the constant rises in wages must be avoided 
and the workiny capacity of the shops, which has now 
sunk so. low, must be increased. Moreover, the immediate 
abolition of export duties must be demanded. Since March, 
when the value of the mark began to rise, the number of 
foreign orders received has considerably declined, and in 
some cases has completely ceased, while home business 
is quite at a standstill. These circumstances have led to 
important reductions in working hours, to dismissals of 
employees and to the closing down of some concerns. If 
unemployment has not yet become manifest to any very 
great extent, it is owing to the fact that a great number of 
works have been engaged on long-dated orders received 
before the crisis, and that other establishments have 
avoided reducing their staffs by building machines for 
stock. To-day enormous stocks of machines, worth many 
millions of marks, have accumulated, without hope of 
any considerable sales. In these circumstances manu- 
facturers must be prepared for great losses, for the banks 
are no longer inclined to provide financial means for keep- 
ing works going on such a basis. There is thus danger in 
the near future of a great increase in the number of dis- 
missals and further closing down of works. 

Herr Becker considers that, in view of the fact that a 
further rise in the cost of raw materials and a fresh fall in 
the value of the mark are to be feared, the conclusion of 
foreign contracts in future will only be possible by the 
establishment of a sliding seale of prices, but admits that 
this system will mean yet another hindrance to German 
export business. 

The reasons for the bad state of the home market are 
ascribed by Horr Becker to the fact that during the war 
many industries increased their establishments and are no 
longer in a position to find a sufficient amount of work 
for them. Whole works have consequently been closed 
down and the machinery has been sold abroad. There 
are many obstacles to any increase in the plants of the 
various industries, and Herr Becker considers that it is 
erroneous to think that the holding back on the part of 
purchasers is due to a kind of ‘‘ buyers’ strike.” The 
truth is much more likely to be that many are not in a 
position to make outlays even for urgent requirements. 

In conclusion, Herr Becker said that the German engi- 
neering industry must endeavour to avoid the great 
waste of labour involved in the extraordinary variety of 
working schedules in most works and in the diversity of 
types manufactured. To this end, greater co-operation 
within the industry will be needed, leading in some cases 
to amalgamation of interests. 
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FLOATING CRANE OF 150 TONS CAPACITY. 


At one of the dockyards of tht United States Navy 
there has been installed a floating or pontoon crane of 
150 tons lifting capacity at 100ft. radius. A secondary 
hoist has a capacity of 25 tons. The jib, composed of a 
pair of trusses, is 125ft. long, with a height of 200ft. above 
the water at its highest position. It is swung on trunnions 
60ft. above the deck, and luffing movements are effected 
by a pair of 9in. screws 37ft. long connected to the jib 
by links on 18in. pins. This jib is mounted on the top of a 
steel tower 45ft. high, but its weight is carried by an 
interior column or pintle which rotates on a step bearing 
on the deck, this bearing carrying a load of about 1000 
tons. A steel hull 140ft. long and 85ft. wide carries the 
crane, the 15ft. depth of the hull being divided into com- 
partments by several bulkheads. The boiler house and 
engine room are at the stern, in a superstructure. For the 
150-ton lift two duplicate 75-ton hoists are used, each 
driven through gearing from a 50 horse-power electric 
motor. The step bearing of the pintle consists of three 
45in. discs in an oil chamber under pressure. To maintain 
the pintle in a vertical position its head is fitted with a 
turn-table or roller ring, the rollers travelling on a circular 
path on the top of the tower. Current is generated 
by @ cross-compound vertical engine and 150-kilowatt, 
250-volt, continuous-current generator. Four eloctric 
capstans and two steam anchor windlasses are installed, 
This crane has handled 250-ton loads of armour plate. 
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ALTERNATIVE ARRANGEMENTS OF FLOAT CHAMBER AT SIDE AND IN FRONT OF WATER-TUBE BOILER DRUM 


An Automatic Feed Regulator. 


AN automatie regulator for boiler feed water, made by 
A. G. Mumford, Limited, of Colchester, in which only 
very simple mechanism is employed, is shown in the 
engravings and drawings on this page. 

The regulator acts directly on the feed check valve and 
relies for its effect on the control of the leakage past a 
piston connected with the valve. The check valve is 
shown at A in the drawing, and it will be seen that the 
body is extended downwards to form a small cylinder, 
in which there works a piston attached to the check valve. 
The piston is quite an easy fit in the cylinder. A hand 
wheel and serew are provided so that the valve may be 
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Cock for Shutting 
OFF Regulator 
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float in a chamber connected with the water space of the 
boiler. The plug cock on the drain at the check valve is 
merely for shutting off the regulator. The float chamber 
B communicates with the boiler, both above and below 
the water line, and is so placed as to have its centre at 
about the normal working level. In it there is a substantial 
float, which is counterbalanced and pivoted on a bracket 
fixed to the chamber cover. A pair of links connects the 
float lever with the valve for controlling the leakage 
drain, of which a detail is given. The arrangement of the 
float lever and valve, it will be seen, is such that the valve 
closes when the float drops. Thus when the water level 
is lowered in the boiler the float closes the control valve, 
water accumulates under the piston and the check valve 
opens to admit water to the boiler. On the level in the 
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DIAGRAM OF FLOAT CHAMBER, CHECK VALVE, AND REGULATING VALVE 


closed if neeessary, but normally the valve is only controlled 
by the piston. At the bottom of the cylinder there is a 


drain pipe which is of such a capacity that it will carry | 


away the water leaking past the piston through its clear- 
ance in the cylinder. As the areas of the piston and valve 
are equal and the feed water acts on both at the same 
time, the pressure of the feed cannot open the check 
valve against the boiler pressure until the pressures on 
both sides of the piston are balanced. Such a balance 
can be effected by closing the drain-away from the bottom 
of the cylinder and allowing the leakage to accumulate 
beneath the piston. Thus by regulating the drain the 
check valve can be controlled. 

The valve E for regulating the drain is operated by a 


boiler rising above the normal the reverse 


naturally takes place. 
The leakage drain is connected with the valve at C, 


while a final drain leads from D to the feed pump suction. | 
The seating of the control valve is fixed on the end of a | 


long hollow spindle, which is screwed and furnished with 
a hand wheel at the top. 
position of the seating, and consequently the water level 
at which the float will close the valve. 


It will be noticed that all the working parts of the | 


mechanism are entirely within the casings, with the result 


that there are nc stuffing boxes with their friction to check | 


the free action of the gear. There is a spindle which 
comes through the wall of the ‘float chamber in a stuffing- 


| completion of work against delivery dates. 
| vote of the merabers of the Union must be taken before the 
| draft agreement oan be actually signed, and the decision 
_ | will be made known in about a month’s time. 
action | 


It is thus possible to vary the | 
| has a.diameter of 7ft. 6in., a length of 22ft. 3jin., and a 
| storage pressure of 200 lb... The e¢ylinders are 28in, dia- 


box ; but it.is quite separate from the rest of the mecnan 
ism, and is only used to test the freedom of the float, 
The spindle has a handle on the outside and terminates 
within the float chamber in an arm which can be engaged 
with the float lever. This arm can be_seen hanging just 
below the bracket carrying the float. 

One of the great merits of the apparatus is the ease 
with which it can be overhauled while the boiler is under 
steam. If the valves in the pipes connecting the float 
chamber with the boiler and the plug cock on the check 
valve are closed, the whole mechanism can be opened up 
and hand regulation reverted to for the time, during which 


| the automatic gear is out of commission. 
g 








OVERTIME IN THE ENGINEERING TRADES 


ALTHOUGH a mass meeting of about 5000 engineers, 
held in Manchester on Sunday last, passed a resolution 
resenting the action of the Executive Council in not 
sanctioning the ban on overtime for maintenance work 
and pledged those present to refuse to work overtime until 
instructed by the late District Committee, it is considered 
almost certain that the national agreement arrived at at 
a meeting on September 29th by the Amalgamated 
Engineering Union and the Engineering and National 
Employers’ Federations will be ratified by both sides. 
The most important feature of this agreement is the 
adoption of a minimum rate of time and a-half for over- 
time until midnight, as against the present general arrange- 
ment of time and a-quarter for the first two hours and time 
and a-half up to midnight. Except in special cases, such 
as repairs, breakdowns and the completion of contracts 
to time, overtime is to be restricted to a maximum of 
thirty hours per month, and all systematic overtime is to 
be discouraged. Another alteration is to be made in con- 
nection with night-shift rates, which will be placed on a 
national basis. The working week in this connection is 
to consist of five nights, totalling forty-seven hours, with 
breaks for meals, and the ordinary rate is to be time and 
a-third, while for overtime on night-shift work the pay 
is to be at the rate of time and two-thirds. Work done 
between Saturday midnight and Sunday midnight is to 
be paid for at double rates, and other work on Saturday 
and Sunday nights at the rate of time and two-thirds. 
In the Manchester district it was customary, prior to the 
ban on overtime, to pay time and a-quarter for the first 
two hours’ overtime, and time and a-half for overtime 
beyond this ; while the employers in a few towns, such as 
Oldham, St. Helens, Manchester, Bury, Chester, and 
Derby, have paid double time after the four hours. The 
Management Committee of the Engineering and the 
National Employers’ Federations, in agreeing to the pay- 
ment of double time for overtime after midnight, had in 
view that overtime after midnight is only worked in 
exceptional cireumstances, and that the maintenance of 
thirty hours per month instead of twenty-four as claimed, 
more than outweighed the concession. It is also a distinct 


| national gain that there shall be no limitation in the 


working of overtime in connection with breakdow >, 


| repairs, replacements or alterations for employers or their 


customers, and also in connection with trial trips and the 
A ballot 








Tue Eastman Kodak Company, of Rochester, in the 
State of New York, has in work a fireless shunting engine 
built by the Baldwin Company, the storage tank of which 


meter by 24in. stroke and haye a working pressure of 
60 lb. The wheel arrangement is 0-6-0, the wheel base 
being 11ft. The total,weight in working order is 148,000 lb. 
and the maximum tractive force is 25,7001lb. It will 
operate on gradients of 1 in 50 and on curves of 39 deg. 
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Railway Matters. 





l'xom Monday last, October 4th, railway communication 
between Brixton, Loughborough Junction, Elephant and 
Castle, and Ludgate-hill was restored. 


A BiLt has been introduced into the Chilean House of 
Deputies proposing the construction of a railway across 
the Andes connecting An ta with Salta in the 
Arventine at an estimated cost of 15,000,000 dols. 

‘THe cost of living haying, according to the Board of 
Trade figures, risen from 150 to 161 per cent. over the pre- 
war standard, the Central Wages Board met om the 29th 
ultimo to discuss a further increase of 2s. per week—Is, for 
every five points—being given to all men included im the 
conciliation grades, 


An interesting recent combination in the railway 
material manufacturing field is the purchase of the 
Consolidated Signal Company by the Westinghouse Brake 
Company. 
signalling firms of Saxby and Farmer, MeKenzie and 
Holland, and the Railway Signal Company. The combined 
company is to be known as the Westinghouse Brake and 
Suxby Signal Company. 

DuRING the four weeks ended July 18th, the percentage 
ratio of the average number of locomotives available for 
work to the average number in stock was, for the principal] 
sixteen British railways, as follows :—North Staffordshire 
0.16, Caledonian 85,86, South-Eastern and Chatham 
82.87, London, Brighton and South Coast 81.59, North 
sritish 79.82, Great Eastern 79.42, North-Eastern 77.04, 
Midland 76.90, Great Northern 74.26, Glasgow and South- 
Western 72.67, Lancashire and Yorkshire 71.66, Great 
Western 71.25, Great Central 70.31, Taff Vale 69.38, 
London and North-Western 69.02, and London and South- 
Western 65.77. The average for Creat Britain was 
74.55. The corresponding figures for the four weeks 
ended June 20th were given in this column on September 
24th, 

Tue operating statistics for the four weeks ended July 
Isth show that the total goods traffic conveyed was 
5.2 per cent. in excess of the preceding four weeks 
which included Whitsuntide ; compared with the four 
weeks ended May 23rd, which was not affected by holidays, 
the tonnage conveyed shows a decrease of 2.1 per cent., 
but owing to an increase in the average length of haul 
the ton-miles worked were only 1.2 per cent. less. The 
passenger train mileage run during the four weeks ended 
July 18th was 609,968 miles in excess of the previous four 
weeks. The average wagon load has increased from 
5.40 tons to 5.47 tons, the train load from 132.84 to 134.33 
tons, and the train-miles per engine-hour from 3.30 to 
3.31. The net ton-miles worked per engine-hour—viz., 
444.70-——are in excess of those of any previous period 
in the current year. 

UNUSUAL interest attaches to the figures of receipts and 
expenditure of the railways of the United Kingdom for 
the month of August, 1920, published this week by the 
Ministry of Transport, as they reflect the increase in fares 
pperative from August 5th, and are for the last period 
before the further increase in goods rates and the increase 
in workmen's fares. To appreciate the effect we have 
turned up the corresponding figures for 1919, and these are 
given in brackets.. We have added the Government traffic 
for last year in proportions of 50 per cent. passenger and 
5U per cent. goods. The figures for the month of August 
alone are :——Passenger receipts, £13,044,275 (£12,020,386) ; 
goods receipts, £10,786,690 (£6,891,126) ; revenue earned, 
.e., after sundry deductions and additions, £22,988,050 
(£18,965,511); expenditure, £19,969,908 (£14,641,928) ; 
balance after including other businesses, £2,948,106 
(£3,637,311); making, after the Government guarantee 
has been paid, a liability for the month of £2,119,894 
(£1.413,689). For the five months of the financial year the 
liability was £15,635,571 (£9,042,666). 

JUDGING by the operating statistics for the four weeks 
ended July 18th, during the four weeks ended June 20th, 
orders were placed tor 171 new  pussenger-carrying 
vehicles——26 in railway shops and 145 with outside firms— 
for 16 ‘‘ other coaching vehicles ’’ with outside firms, and 
for 714 wagons to be built in railway shops. During the 
same four weeks, 39 locomotives, 141 carriages, 58 ‘* other 
coaching vehicles,” and 2133 wagons were delivered. 
Of locomotives 750 received heavy repairs and 723 
light repairs, as against 792 and 827 respectively in 
the previous four weeks; 1441 passenger-carrying 
vehicles had heavy repairs and 5793 light repairs as com- 
pared with 1703 and 6756 respectively, whilst 12,832 
wagons had heavy repairs and 91,492 light, as against 
13,146 and 101,641 respectively. There were, on June 
20th, 6306 locomotives, 5836 passenger-carrying vehicles, 
and 44,219 wagons under and awaiting repairs, as com- 
pared with 6270 locomotives, 5533 coaches, and 40,919 
wagons on May 23rd. 

On July 12th, Sir Eric Geddes was asked whether he 
was aware that the City of Cincinnati had adopted the 
method of containers, which was the basis of the Gattie 
system, for all the seven railway systems entering that 
city. We are now enabled, as a result of an article in our 
New York contemporary, the Railway Age, to give some 
details of what has been done. There are seven railway 
systems and twenty goods stations ; reckoning ‘‘inwards ” 
and “ outwards ” as separate stations, there are thirty-five, 
and the containers are used solely between these stations, 
being conveyed on individual five-ton motor chassis 
instead of the goods being taken from station to station 
in wagons by rail. The distance between the stations 
ranges from half a mile to nine and a-half miles, the 
average being three miles. A private congern provides 
the containers, chassis, hoists for the transfer between 
chassis and platform, and the transportation, whilst the 
railway companies load and unload the containers and 
provide the labour for their trensfer to and from the chassis, 
The containers are of weatherproof steel-frame and wood 
construction, 17}ft. long by 8ft. wide and 7ft. high inside, 
having a capacity of 10,000Ib. They have double doors 
on each side and at each end, the doors being inter- 
changeable. The cost is estimated at 1.37 dol. per ton, 
a saving of 20 per cent. over transit by rail, whilst 200 rail- 
way wagons have been dispensed with. 





The former held a controlling interest im the. 





Notes and Memoranda. 





A MEMORANDUM is being prepared by the German 
Ministry of Economies on labour conscription as part of 
the Government programme of economic and financial 
reconstruction. ‘The idea, states the Iron.and Coal Trade 
Review, is to compel all available males between 18 and 
25 years of age to work for a certain definite period in 
coal mining and allied industries for the purpose of 
accelerating production, 


Tu® estimated ‘coke supply in Belgium has decreased 
from about 100,000 tons to 60,000 tons, chiefly as a result 
of the German decision to ship no more coke as part of the 
fuel provision of the indemnity. As a consequence, it has 
become necessary, states the Iron Aye, for Belgium to 
produce its own coke ,which will mean a rather Jarge expan- 
sion, a8 the present capacity is insufficient for the blast- 
furnace requirements alone. 

As a result of the Society for Mining Interests in the 
Dortmund distriet—-Germany—offering prizes for an 
electri¢ miner's lamp with reliable indication of the pre- 
sence of firedamp, some fifty-two models were submitted. 
The best lamp was found to be one submitted with a 
nickel-cadmium accumulator, but without a firedamp 
indicator; it had the lo t life. The second best as 
regards the life was one with a lead accumulator. Most 
of the firedamp indicators were rejected in the preliminary 
trials, and none of them stood the final] tests, 


We recently noted the unsatisfactory position of London 
University owing to the annual expenditure increasing 
out of proportion to the revenue and maintenance grants. 
A similar state of affairs, no doubt, exists at most of the 
other teaching centres. Thus, in Manchester, the exten- 
sions to the University so urgently needed, and the pro- 
vision of additional staff, cannot be undertaken at present, 
owing to the lack of funds. The total number of students 
during the past session was 2775, a remarkable increase 
on the previous session’s total—1649. One consequence 
of the shortage of staff, it is stated, has been an inevitable 
curtailment of research work. In spite of increased cost, 
however, the number of books published by the University 
Press has been greater than in any previous year. 

Even thermometers, says the Scientific American, 
become old, and consequently inaccurate with age, mer- 
curial instruments reading too high and spirit instruments 
too low. In the former case the bulb appears to shrink, 
thus forcing the quicksilver too far up the stem. This 
gradual shrinkage is supposed to be due to the fact that 
the external pressure on the bulb may be considerably 
higher than the internal pressure, the air as far as possible 
having been removed before the glass is sealed off. On 
the other hand, the spirit thermometer is sealed with the 
bulb covered in a freezing mixture, in order to lock up in 
the glass as much air as possible. The instrument thus 
starts with an internal pressure which in time appears to 
be reduced either by expansion of the glass under the 
internal pressure or by leakage. 

Ir is stated in a report of the United States Geological 
Survey that America produced in 1913 about 57 per eent. 
of the world’s output of just under one million tons of 
copper. In 1917, when a total of 1.454 million tons was 
extracted, the United States produced 0.855 million tons. 
Japan and Chile also increased their smelter production 
to a little more than 100,000 tons. Then followed Canada, 
Mexico, and Peru. By far the greater part of the world’s 
copper was derived from the western hemisphere, and it is 
evident that the United States is the largest single factor 
in nearly every phase of the industry. At pre ent she is 
not only much the largest producer and consumer, but also 
excels in both imports and exports. At the beginning of 
1917 the producing capacity was the largest in the history 
of the industry, and was almost wholly «.tilised. The 
principal producing State was Arizona, followed by 
Montana, Michigan, and Utah. These four States provided 
79 per cent. of the total American output in 1917, 


AccorbINnG to an announcement of the Director of Publi 
cations (H.M. Stationery Office), the Imperial Mineral 
Resources Bureau intends to publish a series of volumes on 
‘Mining Law,” embracing the mining law of the British 
Empire and foreign countries. The purpose of the series 
is to provide an authoritative exposition of the mining 
laws in force in different parts of the world, to be avail- 
able both for the legal profession and for all those who 
are in any way interested in mining and minerals. The 
series is issued under the immediate authority of the 
Legal Committee of the Imperial Mineral Resources 
Bureau. It is proposed to deal in the first place with 
the mining laws of the British Empire, and a commence- 
ment has already been made with those of Nigeria and 
the Gold Coast, the first-named of which has already been 
issued, the author being Mr. G. Stone. The third volume, 
which will deal with the Transvaal, is in course of prepara- 
tion. Each volume will contain a critical analysis of the 
statute and case law, and will include the full text of the 
laws, ordinances, proclamations, regulations, rules and 
notices, which are directly or indirectly material to the 
subject matter of the work. 


Durinc the month of September the launches from 
Scottish shipyards amounted to twenty-nine vessels 
of 52,546 tons aggregate, making a total for the nine 
months to date of 233 vessels of 550,225 tons aggregate, 
compared with 277 vessels of 476,292 tons in the same 
period last year. Of the vessels launched during last 
month, twenty-four of 49,251 tons were built on the Clyde, 
where the total to date amounts to 166 vessels of 489,425 
tons, an increase of about 72,500 tons compared with last 
year and an increase of 1200 tons over the same period 
in 1913, which was the highest record to date. To create 
a fresh record for twelve months, however, the Clyde 
yards will have to turn out upwards of 268,000 tons in the 
last three months, a feat which is quite possible, but 
improbable in view of the labour situation. Chief amongst 
the vessels launched were the Ballarat, 13,300 tons, by 
Messrs. Harland and Wolff, for the Poninsular and Oriental 
Steam Navigation Company, London, and the motor 
vessel Glengarry, 9500 tons, by the same builders, for the 
Glen Line, Limited, London; while there was also a 
vessel of 5500 tons, by Messrs. John Brown and Company, 
for Elder, Dempster and Co., Limited, London. 








Miscellanea. 





Iv is reported from Rio de Janeiro that negotiations 
have reached a very advanced stage for the issue of a big 
Brazilian loan in the United States. It is said that a 
condition of the loan will be the grant of a concession to 
Americans for works for the general improvement of the 
city of Rio de Janeiro, and in particular for the establish- 
ment of a complete drainage system. 


THE Manchester Housing Committee has just had 
two concrete houses built in which all the work of 
construction has been performed by four bricklayers in 
six weeks. The conerete blocks have been laid at a rate 
equivalent to 1300 bricks per day per man. The Housing 
Committee is so satisfied with this experiment in building 
construction that it has let a further contract for a further 
100 houses on the same system. 


THE average production for each underground worker 
employed in the coal mines of the United States during 
1918 was 1134 short tons, according to statistics published 
by the United States Bureau of Mines. The closest com- 
petitor as regards output per miner is New South Wales, 
where each underground worker in 1918 produced 814 
tons. British Columbia third with 790 tons, and 
Nova Scotia was fourth with 718 tons. The smallest indi- 
vidual output for récent years was that of Japan in 1917, 
when an average of 155 tons was mined by the under- 
ground employees. 


Iv is stated in the Board of Trade Journal that on 
January Ist, 1914, Dammark had 644 steamers, with a 
total gross tonnage ef 730,000 tons, and at the end of the 
war the number was reduced to 496 steamers, with a total 
tonnage of 532,000 tons. The loss in the total tonnage 
of the country during the war was, however, to some 
extent made good by new building, notably of motor 
vessels, and, to some extent, also of sailing vessels. 
Thus, while in 1914 Denmark possessed a total of 1950 
vessels with a tonnage of 870,000 gross tons, the figures 
in the middle of November, 1918, were 1663 vessels of 
720,000 tons. 

AccorDING to an official report on the oil industry of 
Mexico, there are at the present time over 770 miles of 
pipe line in use. These lines have a daily capacity for 
transporting 382,016 cubic metres of oil, or more than two 
million of barrels. There are now in the petroleum zones 
a total of 1103 wells, of which the number in production 
is 305. In this connection Mexico has the largest well in 
the world, the Cerro Azul No. 7, which produces 370,000 
barrels daily. There exist about 900 tanks used for the 
storage of the petroleum destined for immediate exporta- 
tion, and it would appear that the equivalent of about 
£10,000,000 is invested in the industry. 


SPEAKING at a meeting held in Manchester last 
week of the shareholders in Bolekow, Vaughan and Co., 
Limited, Sir J. E. Johnson-Ferguson said that in the firm’s 
collieries in Durham in the year ended June 30th there 
were 9487 men employed. This was 643 more than in the 
year ended on June, 1914, yet the total production of coal 
was only 1,616,233 tons, or 704,177 tons less than in 1914. 
In the latter year the output per man averaged 262.37 
tons, while this year it was 170.36 tons, although the men’s 
average earnings had increased from £83 to £167. In 1914, 
the wages cost per ton of coal raised was 6s. 4.04d., while 
during the last year the wages per ton amounted to 
19s. 7. 96d. 

As a result of the combined efforts of the shipping 
companies and the Government, France’s merchant fleet 
seems likely to recover and even exceed the pre-war 
standard, Thus the pre-war tonnage was 2,550,000 ; 
war losses, 960,000; losses through accident, 136,000 ; 
remaining tonrfage of old fleet, 1,454,000. Add tonnage 
to be, or already, received from the Allies, 1,250,000 ; 
tonnage to be received from the former enemy, 720,000 ; 
total post-war tonnage, 3,424,000 tons. Although it is not 
likely that France will obtain the entire tonnage as given 
above, it is considered that it will not fall far short of the 
estimate. In addition, shipowners have given ordeis 
totalling 1,238,533 gross tons, so that the post-war fleet 
will amount to about 4,500,000 tons, or nearly double 
the pre-war figure. 

THERE are at present 2796 ironfoundries in Great Britain 
and Ireland, divided as follows:—England: North 
Counties (Northumberland, Cumberland, Durham, West- 
moreland, Laneashire, Yorkshire), 881 ; Midland counties 
(Staffordshire, Worcestershire, Warwickshire, Leicester 
shire, Dorbyshire, Nottinghamshire, Northamptonshire), 
828; west counties (Wales 84, Cheshire, Salop, Hereford- 
shire, Monmouthshire, Gloucestershire, Somerset, Devon- 
shire, Cornwall), 321 ; east counties (Lincolnshire, Norfolk, 
Cambridgeshire, Huntingdonshire, Suffolk, Essex, Bed- 
fordshire, Buckinghamshire, Hertfordshire), 174; south 
counties (Berkshire, Wiltshire, Dorsetshire, Hampshire, 
Sussex, Surrey, Kent, Middlesex, Oxfordshire), 137; 
London, 98; Scotland, 305; Ireland, 52. The largest 
single town foundry area is Birmi m, with 118 foun- 
dries, and the largest single county foundry area is York- 
shire, with 408, 


Tue-Empire Motor Fuels Committee of the Imperial 
Motor Transport Council has recently appointed small 
expert committees to deal with: (a) the modification of 
Customs and Excise restrictions in connection with 
alcohol ; (6) by means of experiments the best conditions 
for developing the alcohol engine and types of alcohol 
fuels—alone or in mixture—for the purpose ; and (c) the 
very important subject of denaturation. Good progress is 
being made with the work of all three committees, but it is 
felt that members of the public who may have given special 
attention to the question of denaturation of alcohol should 
be invited to forward any suggestions for confidential exam- 
ination and report by the Denaturation Committee. . Any 
such communication should be addressed to Sir Charles 
Bedford, LL.D., D.Se., Empire Motor Fuels Committee, 
50, Pall Mall, London, S.W. 1, marked ** Denaturation,” 
and will be treated as strictly confidential. In the event 
of any such suggestions proving workable the inventor 
would be communicated with and his interests fully safe- 
guarded before proceeding to communicate the results 
to the Empire Governments concerned, 
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AMERICAN CONCRETE MIXING MACHINES 


(For description see page 343) 
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FIG. 26—THE KOEHRING MACHINE FOR PAVING WORK 
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FIG. 27—1HE AUSTIN PAVING MACHINE 
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FIG. °8—DETROIT TRAMWAY COMPANY’S TRAVELLING MIXER 





Oct. 8, 1920 


THE ENGINEER 


855 














AGENTS ABROAD FOR THE SALE OF 


The Engineer. 


BUENOS ATRES.—Mrrcuerz’s Book Srore, 576, Cangallo. 
CHINA.--KBLLY ‘AND wie) Lurrep, Shanghai and | Hong- 
Kong: 
EGY PT.—Catro, Express Acgnoy, near Shepheard’s Hotel, 
Cairo. 
FRANCE.—Boyveav Anp Ciisvitter, Rue de la Banque, Paris. 
CHAPELOT AND Ore, 186, Bld. St. Germain, Paris. 


INDIA.—A. J. CoMBRIDGE AND Co,, Bombay ; THACKER AND 
Co,, Limrrep, Bombay ; THACKER, SPINK AND Co., 
Calcutta. 

ITALY. -MaG@tiont Anp Srrint, 807, Corso, Rome ; FRATELLI 
TrevES, Corso Umberto 1, 174, Rome; FRATELLI 
Bocca, Rome; Unrico Horpti, Milan. 

JAPAN.—-Maruzen Co., Tokyo and Yokohama. 

AFRICA.—Wm. Dawson anv Sons, Limirep, 7, Sea-street 
(Box 49), Capetown. 

Cc. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anv Gorcn, Limrrep, Melbourne, 


Sydney, Brisbane, and Perth, &c. 
MELVILLE AND Mu.ipen, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wm., AND Sons, LimirepD, 
chambers, Toronto. 

Gorpon AND Goren, Limrrep, 132, Bay-street, Toronto. 
Monrrea News Co,, 386-388, St. James-street, Montreal, 
‘Toronto Nrews Co,, 42, Yonge-street, Toronto. 

CEYLON.—WIJAYARTNA AND Co., Colombo. 

JAMAICA,—EpucationaL Suppiy Co., Kingston. 

NEW ZEALAND.—Gorpon anv Gorcn, Limirep, Wellington 
and Christchurch; Upron anp Co., Auckland ; 
Wuson Cratc Anp Co., Napier. 

STRAITS SETTLEMENTS.— Keuy AND WatsH, Liirep, 
Singapore. 

UNITED STATES OF AMERICA.—InTERNATIONAL NEws 

Co., 83 and 85, Duane-street, New York ; Susscrip- 

TION News C©o., Chicago. 


Manning- 





Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA.—-Brrrisu anp CoLonrAL 
Press, Inc., 604, Cunard-building, Chicago, and 150, 
Nassau-street, New York. 

FRANCE.—-Pustictre Monprat Express, 
Champs-Elysees, Paris. 





118, Avenue des 





SOUTH AMERICAN BRANCH OFFICE OF 


Che Engineer. 


526, Bolsa de Comercio, Buenos Airer, 








SUBSCRIPTIONS. 


‘HE ENGINEBR can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from this office. 

Half-yearly (including double nuimber) £1 12s. 6d. 
Yearly (incleding two double numbers) .. £3 5s, Od. 

If « — occur, an @xtra charge of two shillings and sixpence per annum 
wi ye Ir 

Foreign Subscriptions will be received at the rates given bel w. Foreign 
subscribers paying in advance at these rates will receive THE 
ENGINEER weekly and post free. Subscriptions sent by Post-office 
Order must be ma yable to THE ENGINEER and accompanied 
by letter of advices’ to the Publisher. 


THir Paper Copies. TuHIcK PapER Copres. 
Half-yearly £1 Hs. 6d. Half-yearly .. £1 138. 9d. 
Yearly oo, Foe 48,2 04, Yearly «> £3 7s. 6d. 

(The difierence to cover extra postage.) 


Canadian Subscriptions-—- 
Thin paper edition .. ' . £2 188. 6d. per annum. 
Thick paper edition Aphis gt tm } pe 


ADVERTISEMENTS. 


*»* The charge for Situations Open and Wanted Advertisements of 
four lines and under is four shillings, and_one shilling per line for 
each additional line up to one inch. hen an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be bo fag ert bya nomennce in payment. 
Alternate adve' ments will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any onc case. All except 
weekly advertisements are taken subject te this condition. 

Small Advertisements cannot be inserted unless delivered before TWO 
o'clock on Thursday afternoon (the day before publication), 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
10 the Editor of THR ENGINEER. 


Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.’’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER'S NOTICES. 





*,* If any Subseriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, L oblige by giving prompt in- 
formation of the fact to the Publisher, with the name of the Agent through 
which the paper is obt nee, if suffered, can tbe 
remedied by obtaining the paper ndeneet from this office. 


es 











TO CORRESPONDENTS. - 


—_————— 


*.* All letters intended for insertion in THE ENGINBER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, bui as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

We cannot undertake to return drawings or 
therefore request correspondents to jogs copies. 


we must 





ipts ; 





enn arrangement with Reuter’s Engineering Service, Ghe 
Sxpinece: contains the latest news from all parts of the 
d which is likely to be of interest to engincors. 








Contents. 
°' Tae ENGINEER, October 8th, 1920 PAGE 
AMERICAN CONCRETE MIxinG MACHINERY.—No. ut (illus.)... 343 
SCIENTIFIC AND INDUSTRIAL RESBAROH.-—-No. II. El asastee eee 
Locomotive FoorrLaTe EXPERIENCES.--~No. VL— bis 


North-Eastern Railway, York to Edinburgh ‘iden 
Hours or Work bo Et, I ABE 


THE REGAN AvTOMATIC TRARY CONTROL SYSTEM 313, 
THE NEWCOMEN SOCTE' 348 
THe LosTock TURCHON vieoena ‘COLLISION (ilustrated. ) B48 
A SEVEN-DAY JOURNAL .. 349 
ELECTRO-DEPOSITED IRON : ITS VALUE FOR ENGINEERING Pur R- 
POskS. (Illustrated) 350 
CHANGE IN ACCEPTED Sizes OF N.P.L. END StANDARDS.. 1. 351 
THE MECHANICAL ENGINEERING LNDUSTRY IN (FRRMANY -+) dak 
AN AUTOMATIC FEED REGULATOR. (Illustrate i BS 352 
OVERTIME IN —— a — “a 352 
RAILWAY MATTER 353 
NOTES AND MEMORANDA. 353 
MISCELLANEA 4h tte 3a3 
LEADING ARTICLES 
Payment by Results in the Coalfields 1. SHED 26 SAIS 
Automatic Train Contro. ee 
DUTCH ENGINEERING AND IRON AND STEEL COMPETITION... |. 356 
Books RECRIVED oF east sn bh O6F 
THE MACHINE TOOL EXHIBITION—No. VI. (Illustrated) -. 397 


PROVINCIAL LETTERS i 
Midlands and Staffordshire ve Ps > EIS EO ee 
Lancashire > ra 


Sheffield. ae tide 362 
North of England te 363 
Wales and Adjoining Counties ohtt, sere Sa, . STE 
Scotland .. ays > ea 
LATEST NEWS FROM THE PROVINCES |. 1. 0) 00. 0 L) ll 8 
FRENCH ENGINEERING NOTES 4 -+ $e 368 
BRITISH PATENT SPECIFICATIONS. Altusirated. y Pp Ae = eee 
FORTHCOMING ENGAGEMENTS .. peter, fly 366 
PERSONAL AND BUSINESS ANNOUNCEMENTS. . su6 
i ieeeenenetemienmntaateateat ce iadahneeettianial 











THE ENGINEER. 





OCTOBER 8, 1920. 


Payment by Results in the Coalfields. 


THE announcement late last week that the coal 
strike had been again postponed came as a surprise 
to few indeed, and to none who were acquainted with 
the undercurrents of the repeated conferences. There 
can be no question at all that Mr. Smillie was extremely 
anxious to find a way out of the trouble in which he 
and his followers were involved, and the last phases 
of their discussion with Mr. Lloyd George and Sir 
Robert Horne were to a]! intents and purposes devoted 
to the discovery of some means by which they might 
be relieved from the painful necessity of admitting 
total defeat. They had at last found themselves face 
to face with a man—in the person of Sir Robert 
Horne—who was absolutely firm and who was neither 
to be frightened nor cajoled, and for once they found 
the Prime Minister resolved to surrender neither to 
threats nor persuasions. Mr. Smillie made two grave 
mistakes. He sought to win public sympathy by an 
offer of a great reduction in the price of domestic 
coal, and he advanced figures for the value of the coal 
trade which were shown to be entirely fallacious. 
The British public displays small comprehension of 
economics, but even it could not be taken in by Mr. 
Smillie’s specious offer, and the publication of the 
official figures of coal values showed all too clearly 
that the trade was not in a position to pay the 
two shillings increase which the men were demanding, 
and far less to surrender the famous fourteen shillings 
and twopence per ton. Thus the planks in Mr. 
Smillie’s platform were broken under him, and when 
it became evident that the fight was to secure more 
money for the miners, regardless of the burden 
imposed on the rest of the community, the last shred 
of public sympathy was lost, and nothing was left to 
Mr. Smillie but to enter upon a strike with practically 
the whole of the country against him or to beat a 
retreat. It was at this juncture that the Prime 
Minister suggested the establishment of a sliding scale 
of wage increases based on total output of the coal 
mines of Great Britain, and that Mr. Smillie, after 
appropriate resistance and the securing of certain 
concessions, agreed to suspend the strike uotices for 
a fortnight in order that the proposal might be balloted 
upon by the men themselves. Thus was he able to 
rid himself of a burden of responsibility that had 
become intolerable and put it upon the shoulders of 
the rank and file. 

The game now stands in an extraordinarily interest- 
ing position. It is the miners’ move. If they accept 
the datum principle then the conclusion may be 
regarded as a draw favourable to both parties; if 
they reject the principle of the datum and elect to 
fight they must continue the game with very poor 
chances of gaining anything at all in the end, and the 
certainty that in the interim they will lose a very 
great deal. The general feeling—and it is surprising 
how frequently general feeling is an accurate 
barometer—is that the principle of the datum, 
if not the actual datum itself, will be accepted— 
experimentally at least. The principle is a highly 





important; one, and;the Government. deserves to be 
most heartily congratulated. on the fact, that, it has 
succeeded. in getting it considered at all, . Sliding 
scales exist in a good many. industries, and before 
now, have been tried,.in mining, but as far as 
we are aware in no trade is there one like that now 
proposed. The difference lies in the, fact that in this 
case the scale is national in character. The wages of 
miners will be affected by the output of coal for the 
whole country... Thus a common bond of interest will 
exist between all the coal mines of England, Scotland 
and Wales, If the Welsh miners do not produce as 
much as they could, the Scottish and English miners 
will want, to know the reason why ; if the mines of 
Yorkshire or Lanarkshire do not show their proper 
output there will be “ wigs on the green.””. Never did 
the workmen in an industry have such an opportunity 
of proving to the world their devotion to their avowed. 
principles of brotherhood and community of inter- 
ests as he miners now have! They bound themselves 
together in a union for the attainment of their own 
ends by methods injurious to the country as a whole 
and troublesome to themselves, Now they can, if 
they will, bind themselves together to get by means 
which are of a distinct advantage to themselves and 
to their country all and more than they could gain by 
striking, but without the misery and sacrifice of strikes. 
But splendid as is this opportunity, it is also the 
weakness of the scheme. All the agitators who foster 
the fire of divine discontent are already in arms. The 
plan, they say, will stop sectional strikes, it will stop 
lightning strikes, it will reduce absentecism, it will 
encourage the improvement of mines, it will reduce 
the resistance of the men to increased machinery. 
In a word, it will make the miners want to work, and 
to work well, and will put an end to the pin pricks and 
irritation which were driving the mineowners to the 
verge of distraction. Furthermore, to agree will be 
to accept the principle of payment by results, and 
payment by results is obnoxious to trades unionism. 
We must expect a great deal of opposition on these 
lines. Indeed, it is very probable that in some 
districts there will be majorities against accept- 
ance. What will happen if, for example, Wales 
decides to strike whilst England decides to accept the 
sliding scale remains to be seen. The miners foresee 
a contingency of the kind and the agitators assert 
that it would break the union. That also remains to 
be seen. If the Government persists in its firm atti- 
tude nothing of the kind, would occur. The English 
group would bring pressure to bear on the Welsh 
group, and after a time the latter would come into line. 
To remove the difficulty sectionalisation may be pro- 
posed. Sectionalisation would certainly divide the 
union and would destroy the most attractive element 
of the scheme—its national character. 

It is admitted that the plan is purely experimental! 
and will be subject to revision at the end of the year. 
At that time, if it be decided to perpetuate it, it may 
be presumed that an obvious anomaly will be 
removed. The datum is now placed at two hundred 
and forty million tons per annum. But a permanent 
datum is illogical. Suppose, for example, new pits 
are opened ; the datum may then be reached whilst 
the miners are actually giving less output per man. 
Or again, suppose the number of miners is increased, 
the datum might still be attained with no greater 
individual effort than at present. It is quite clear that 
some sort of ratio between the number of persons 
engaged and the output is essential. It is not at all 
easy to define, and that perhaps is the reason why it 
does not appear in the present scheme. Possibly no 
better plan will be found than to fix the datum by 
agreement at six-monthly or twelve-monthly periods. 
The point is one on which mathematical economists 
might exercise their ingenuity. 


Automatic Train Control. 


In Toe Enctrneer of January 16th last, as a con- 
sequence of Colonel Pringle’s report on the collision 
of October 30th at Selby, on the North-Eastern Rail- 
way, we revived the question, dormant since the 
Wigan and Kirtlebridge collisions of December, 1916, 
as to the automatic stopping of trains in the event of 
a driver running past stop signals at danger. We now, 
because of three recent events, again revert to the 
subject. These events are :—(1) Colonel Pringle’s 
report on the collision of July 17th at Lostock 
Junction ; (2) the demonstration of a train control 
system on the Great Eastern Railway last week ; 
and (3) the appointment of a departmental committee 
to consider the whole question. The Lostock Junc- 
tion collision, which resulted in the loss of four lives, 
was, as related in the report which is summarised in 
the present issue, caused by a driver inadvertently 
starting from a station when the signals were against 
him. Similar accidents, but with less serious results, 
occurred at Reading on June 17th, 1914; at Cannon- 
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street, on June 27th, 1914; at Edinburgh (Waverley), 
on Noveniber 20th, 1915; and ‘at’ Haverhill;’ on 
November 29th last. In these accidents drivers 
started from “dead” in the face of adverse starting 
signals, and they are as a type less numerous than 
those in which drivers, when “ running,” pass signals 
at “danger.” Of the latter class we need only men- 
tion, as examples, Aisgill on September 2nd, 1913; 
Ilford on January Ist, 1915; Smithy Bridge on March 
18th, 1915; Warminster on September 2nd, 1916; 
and the Wigan, Kirtlebridge, and Selby accidents 
above mentioned. From this brief recital those of 
our readers who have hitherto not been interested in 
the subject will understand for what class of railway 
accident it is hoped to find prevention in automatic 
train control. The demonstration on the Great 
Eastern was of interest, in that it introduced two 
features not hitherto seen in this country: but the 
more important event of the moment is the appoint- 
ment by the Ministry of Transport of a departmental 
committee to consider the whole question. We heard 
six weeks or so ago that this step had been decided 
upon, but have hitherto refrained from mentioning 
the matter until an official announcement appeared. 
However, as Colonel Pringle says in his Lostock 
Junction report that “the general question of the 
desirability of the adoption of a system of automatic 
train control is likely to be shortly under considera- 
tion,” we feel justified in not only stating what we 
know to be the fact, but suggesting some of the points 
the committee will have to deal with. 

The matters to be decided by the new committee 
would appear to come under four heads. Whilst not 
the most important, yet a very serious aspect, and 
perhaps the first to be considered. is the question 
whether or not a uniform system for the whole of 
Great Britain should be determined upon. Whilst it 
may be said that a certain class of one company’s 
engines is not likely to be found in one particular area 
of its system. the possibility that it may get there 
must be provided for. Hence uniformity on each 
system at least is imperative. Then, whilst it is true 
that the workings of locomotives are more circum- 
scribed than those of carriages and wagons, yet there 
is a large amount of “ foreign” running, 7.e., when 
one railway runs its trains over another company’s 
lines, as, for example, the Great Eastern into St. 
Pancras, and of joint ownership or ,user, ¢.g., the 
Great Western and Midland at Bristol ’nd Worcester. 
Thus we find that what the Great Western instals at 
Bristol and Worcester, the Midland must have also. 
These two examples are complex enough, seeing that 
the two companies possess over 3000 engines each. 
The Midland is, moreover, ubijuitous; it is to be 
found in other companies’ stations at Carlisle, Lan- 
caster, York, Doncaster, and others too numerous 
to mention, and it must not only have a system applic- 
able to any portion of its own line, but that will be 
available when it runs on to the dozen or more other 
companies’ lines. The problem this point presents 
may be appreciated when we say that three different 
companies run into Aberdeen, three into Perth, 
eight into Carlisle, seven into York, five into Don- 
caster, to say nothing of the extensive foreign run- 
ning in the London area. No less than seven com- 
panies use the Lancashire and Yorkshire Company’s 
system at one point or another. A uniform system 
for the whole of the British railways is therefore 
essential. The other primary important point to 
decide is what object automatic train control has to 
achieve. It must be remembered in this connection 
that the idea has been evolyed out of the necessity 
for giving to drivers, during fog and falling snow, an 
indication of the state of the running signals they are 
unable to see. This condition not only remains, but 
is now, because of the higher cost of labour, of greater 
importance. What is a matter of great satisfaction 
is that fogs are less common than they were, and it is 
a significant fact that not since the Ulleskelf, North- 
dastern Railway, collision of November 24th, 1906, 
has the recommendation been made in an accident 
report that a mechanical fog-signalling apparatus 
should be adopted. There must, therefore, be, on 
the engine, some means whereby a driver may know 
in reasonable time the condition of the distant signal 
he is approaching and, after he has passed the dis- 
tant, the state of each of the stop signals within the 
area protected by that “distant.’’ Where there is a 
distant arm under a stop signal arm a double indica- 
tion, 7.¢., thé state of the stop arm and of the distant 
arm, should be given. The foregoing provisions are 
the gssentials for fog signalling. To provide for the 
automatic control of trains means should be added 
whereby, should a driver not respond within a given 
distance to an adverse distant signal, his train will 
be stopped at the home signal; this automatic stop 
must not, however, even if the distant be “‘ on,”’ come 
into play at the home signal if the latter be “ off” 
nor until a stop signal at “‘ danger” be approached. In 
the Regan apparatus, as demonstrated last week on the 


Great Eastern, continuous track circuit from signal- 
box to signal-box is proposed, so that means of safety 
against trains, engines, or wagons being forgotten 
or overlooked, broken rails, &c., are provided, in 
addition to the compulsory response to the adverse 
state of the fixed signals. The advantage secured 
can only be bought at a price, and it will be for the 
committee to consider whether or not it be a requi- 
site. An essential of train control is some form of 
track equipment. This apparatus must be dust and 
dirt-proof ; unaffected by frost, snow, or changes of 
temperature ; of dimensions that do not imfringe on 
the structure gauge clearances ; have no mechanical 
attachment to the signals so as to interfere with their 
working ; comply with the laws of impact ; provide 
against a “clear” signal being given by a drooping 
arm ; suitanengine whether it be running chimney or 
tender first ; and must not interfere with water troughs 
or the fourth rail of electrically operated railways, 
If magnetic induction or wireless means be employed 
it must be certain that the current reaches the right 
train and that no train shall receive the signals 
intended for any other train, nor that its signals shall 
go astray—the vagaries of wireless currents and how 
they reach quite unexpected destinations are well 
known. The apparatus must be fixed in such a posi- 
tion as to safeguard the fastest and heaviest trains 
and allow for gradients and curvature. In this con- 
nection it must be remembered that, in places, 20 miles 
per hour is a safe speed for an express, but would be 
dangerous for a heavy goods train, and that the auto- 
matic application of the brake on a goods train climb- 
ing a steep bank may lead to the train being stalled. 
Lastly, the track equipment must be simple and 
capable of adjustment, maintenance, and renewal 
by an ordinary signal or telegraph linesman. The 
engine equipment shouid have audible as well as 
visual signals—the former one an important addition, 
as otherwise a driver must neglect one of his main 
duties—to keep a look out on the line-—in order to 
watch the visual indications, As soon as the last 
stop signal at a signal-box be passed a white or other 
neutral indication should be given; when a distant 
is being approached a warning bell should be rung, 
followed by the repetition of the distant indication. 
This indication should remain in view for, say, a 
couple of hundred yards inside the “ distant ” when, 
after another warning ring, the state of the “ home” 
should be shown ; after the home arm is passed the 
starting signal should be repeated. If an adverse 
distant be not responded to and the home signal be 
* on” automatic train control must come into action, 
but not if steam has been shut off and the train has 
been got under control. Here we would repeat the 
difficulty of determining when a train is “ under 
control.’ Speed control, as will be seen from our 
description of the Regan apparatus, meets this point, 
but it must be difficult to ensure that a “‘ mixed 
traffic’ engine, just taken off a fast goods train, is 
properly adjusted for working an express passenger 
train and vice versd. Then there is the vexed question 
whether a driver shall be able to release his engine 
from the footplate or from the ground only. If it 
can be ensured that he will not do so irregularly it 
will be found better to follow the former alternative, 
and this might perhaps be achieved by a screw release 
or time release, so that the man must pause before 
actuating it. The addition of speed recorders would 
act as a check on this and all a driver’s movements. 

It is due to our excellent drivers that we should say 
that although automatic train control would appear 
necessary, the number of accidents caused by drivers 
passing signals at “danger” is remarkably few. On 
looking through our file of accident reports we find 
that during the ten years 1910-1919 inclusive only 
fifty-five such accidents were reported upon, of which 
forty-seven were in running and eight when starting 
from dead. The provision of automatic train control 
will not only give greater safety and eliminate manual 
fog signalling, but allow converging trains to approach 
a junction simultaneously—as. is now being done at 
Seven Sisters, on the Great Eastern—for trains to 
approach a signal-box when the line within the home 
signal is already occupied, and will dispense with a 
large number of outer home signals. Continuous 
brakes for goods trains would then become an urgent 
need and would also bring quicker and safer service. 








Dutch Engineering and Iron and 
Steel Competition. 


Tae fact that the Dutch Parliament passed a Bill 
last year introducing a working week of forty-five 
hours in Holland seems to have escaped notice in 
this country, both in Government circles and indus- 
trial quarters. The date for the enforcement. of this 
important law has now arrived, and its advent has 





raised a serious question for the iron and steel, engi- 


neering and shipbuilding industries in Holland, 
According to Article 27°of the law in ‘question, th, 
Minister for Labour is. empowered .to suspend the 
operation of the law ‘for a definite period in the event 
of national interests demanding a postponement, of 
its application in any particular industries. Apart 
from the. textile industry, the Minister, in. opposition 
to the advice offered by the Superior Council of 
Labour, has now decided provisionally to exempt 
certain other trades. The trade unions are dissatisfied 
with the decision, and three weeks ago demanded 
its reversal and the introduction of the shorter work. 
ing week on October Ist for a number of men, accord- 
ing to their statement, amounting to 100,000. The 
question was raised in the Second Chamber of the 
States-General on September 20th, when the Minister 
for Labour presented an excellent defence of his 
decision to defer the operation of the law in different 
industries for a period of two years from the date of 
the law {coming into force. The establishmens 
exempted are iron and steel foundries, machinery 
and boiler works, shipbuilding yards, works for the 
production of railway and tramway material, iron 
and steel stamping and pressing works, nut, bolt 
and nail works, wire-drawing mills and steel rolling 
mills. In these works the men will be permitted 
to work 8$ hours per day, with a total of 48 hours per 
week for the period mentioned. 

It is instructive in circles outside Holland to examine 
the reasons which haye prompted the temporary 
suspension of the 45-hour week in such important 
industries as those mentioned. It appears to have 
been conclusively proved that many orders for 
Dutch account have recently been placed in Germany, 
and that Dutch manufactures have been ousted from 
foreign markets—Belgium and France in~particular 

by products of German and Belgian origin. ‘Tl 
causes advanced are the low exchange valae of tlic 
mark and the franc, and the consequential lower 
wages, and the fact that the prices for steam coal in 
Holland have again been increased with oppressive 
effects on different industries. It has been found, for 
instance, according to confidential information placed 
before the Minister for Labour, that the sale prices 
of Dutch castings and rough forgings are 20 per cent. 
greater than those of Germany, and those of machi- 
nery, boilers and locomotives are 40 per cent. greater, 
while the price difference for constructional iron 
work is 30 per cent. to the disadvantage of Dutch 
firms. Let us, however, come to specific cases thrown 
open to public competition. The first instance quoted 
is that for the supply of constructional ironwork for 
a building. A Dutch firm. specialising in this branch 
tendered at 560 florins per ton, as compared with a 
German offer at 343 florins. In a second case for the 
delivery of constructional ironwork, the prices were 
417,000 florins and 317,000 florins respectively ; the 
quotations for a bridge were 1,102,000 florins and 
902,000 florins; and locomotives for the Dutch 
colonies were priced at 138,000 florins per engine 
and 96,000 florins by Duteh and German firms 
respectively, while the latter were also cheaper b) 
20 per cent. in the matter of goods wagons. Similar 
differences have been recorded in the case of invita- 
tions for tenders for the supply of cranes, both English: 
and German offers being lower than those of Dutch 
firms. The Minister for Labour states that the con 
siderable differences are readily explained when it 
is taken into account that in August, 1920, the inland 
price of steam coalin Germany was 220 marks pe! 
ton and the export price 950 marks per ton, that 
steel bars were at 3200 marks (220 florins) in Germany 
and from 300 to 340 florins in Holland, and that the 
wages were 7$ marks per hour in Germany and from 
75 to 80 cents per hour in Holland for the execution 
of the identical class of work. In the case of com- 
petition with Belgium, it is found that the Dutch 
foundries can only retain the Belgian and French 
markets if they are willing to incur a loss of 20 per 
cent. 

If in these circumstances the industries already 
mentioned had not been granted a period of transition 
before the application of the week of 45 hours, the 
Minister for Labour is of opinion that it would be 
totally impossible for them to compete*with foreign 
rivals, that they would be ‘“ threatened with ruin.” 
and that in fixing the term of two years for transition 
the interests both of employers and workmen and the 
interest of the general community have been rendered 
excellent services. 

Tt is quite obvious from the reply given in the 
Second Chamber a fortnight ago that the Dutch 
Minister for Labour is apprehensive of a further 
diversion of national orders to a neighbouring country 
unless some provisional measure is to operate in 
favour of both employers and employed. When the 
Bill was under discussion in the Second Chamber 
in July, 1919, the Minister declared that if Article 27 
were to disappear from the measure, it would be 
difficult for him to accept the further responsibility 
for such an incisive Bill;,and he now states that 
the fact that Holland has proceeded further than 
all surrounding countries in the legal limitation of 
the duration of working renders the fixing of a period 
of transition as an indispensable part of the legal 
provisions. How Holland has preceded other countries 
in the direction indicatéd is explained in the conclud- 
ing sentence of the Minister’s reply. ‘‘ The cireum- 
stancé,” he remarks, “ that it is only proposed to 





grant the transition period for two years and for a 
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the rule in the industries concerned, and that this 
number of hours could be continued under the powers 
conferred by the article in question. But an inter- 
mediate stage of 48 hours has been reached, with 
the definite prospect of a 45-hour week in two: years. 
The knowledge that Holland has to rely largely upon 
foreign supplies of coal, and that the country, if the 
prograname proceeds as pre-arranged, will not become 
independent of external deliveries of coal until ten 
years have expired from the present time, should 
‘nduce the Dutch workmen to be content with the 
concessions already received and those which. wil! 
devolve upon them in two years hence. At the same 
time, it is advisable for us to remember that the 
15-hour. week will become operative in the Nether- 
lands in 1922. 
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John Holroyd and Co., Limited, of Perseverance | most exacting requirement, and 0.003in. may be 
Works, Milnrow, near Rochdale, were exhibiting | removed from a l}in. bar in one pass, with a feed of 


the automatic chasing machine for nuts illustrated | fin. per revolution. 
| sists of a grinding wheel, back rest, right and left- 


in Fig.68: 


The. working mechanism con- 


This machine lias been specially designed for | hand feeds, and roller work supports on either end of 
screwing Tight and left-hand nuts, of different shapes, the machine. The bar is fed from the roller support 
quickly and accurately. The work spindle is of cast | into the right-hand feed head, where, by means of two 

















FIG. 68—-AUTOMATIC NUT CHASING 


iron, of large diameter, and is driven by»means of a 
belt on fast and loose pulleys, through a variable 
speed gear-box, mounted on the back of the head- 
stock, and a worm and wheel mounted om a east iron 
sleeve. On the end of the spindle there is mounted 
a chuck or jig plate to hold the work. The required 
lead of thread is given to the spindle by means of an 
interchangeable leader, which is fastened to the back 
of the spindle. The leader runs in a gun-metal nut, 
fastened in the head, which is split to take up back 
lash. A constant-speed quick reverse to the spindle 





MACHINE—J. HOLROYD AND CO., LIMITED 


revolving dises, it. receives a rotary and a forward 
movement. As the bar travels along it is guided into 
the work support, past the emery wheel, and then 
reaches the outgoing feed head, which, working in 
unison with the previous one, takes part of the load 
and finally places the bar on the left-hand roller 
support. The wheel spindle carrying the 20in. by 3in. 
grinding wheel is 4in. diameter, and runs in adjust- 
able self-oiling dustproof bronze bearings. The feed 
heads are so arranged that changes in the diameter 
of the work, or alterations of speed or feed, may be 

















FIG. 69—-HOLROYD’S CENTRELESS BAR GRINDING MACHINE 


is provided. The saddle is adjustable along the 
bed, and a turret tool post is provided so that roughing 
and finishing tools can be carried. An automatic 
release and positioning of the tool is arranged by 
means of a toggle, which is operated from the spindle. 
The tool has also a sinking-in feed, which releases 
at the required depth by means of a slipping clutch 
operated by an adjustable micrometer stop. The 
principal dimensions of the machine are as follows :— 
Height of centres, 9in. ; height of centres from ground, 
3ft. 3in.; diameter of spindle, 4}in.; diameter of 
master screw, 3}in. ; traverse of spindle, 9in. ; maxi- 
mum size of nut, 4in. diameter by jin lead by 6in. 


long ; cross feeds per stroke, .0125 to .029; spindle | 


speeds (forward), 15, 30, 45 revolutions per minute ; 








* No. V. appeared October Ist, 1920. 


quickly made. The feed dises are driven through 
spiral gears and chain drive, thus giving smooth 
turning effort. 


Mi1LLinG MACHINES AND GEAR PLANERS. 


Messrs. J. Parkinson and Son, of Shipley. were 
showing several universal milling machines and four 
gear planers, typical examples of which are illus- 
trated by Figs. 70 and 71, on page 358. The milling 
machines were of the step cone and the single pulley 
types. The example illustrated is of the latter class, but 
it can, of course, easily be adapted for electric motor 
drive, the motor being mounted on a plate which is 
supported on seatings that form part of the column. 


|The drive from the motor.to the main pulley on the 


| machine is by belt, so that the addition of motor drive 
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FIG. 70—PARKINSON’S FIG. 71—IMPROVED SUNDERLAND GEAR PLANER 
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FIG. 72—LANG’S CENTERING MACHINE MILNES’ 3°/,-INCH LATHE 


and index plate in the familiar way, by which most | screws have dials graduated to read to 0.00lin. A 
of the divisions in regular use are obtained. The | quick-power traverse is provided for all the move- 
differential method which is employed for divisions | ments. 

The Sunderland gear planer, illustrated by Fig. 71, 


that cannot be obtained by the circles of holes on the; Th 
division plate consists in indexing by the index crank |is of the type described in our Supplement ot 


and division plate, as in simple indexing, and at the | October 18th, 1912, in connection with the previous 
same time turning the division plate forward or back- | Machine Tool Exhibition. Since that time the plancr 
ward, which has the effect of increasing or reducing | has been improved in detail] in several directions, but 
the movement of the crank. The plunger, which | the broad principle remains the same. A cutter 
normally holds the division plate, is disengaged, thus | formed as a short length of rack with straight-sided 
allowing the plate to rotate. The change gears are | teeth is reciprocated across the face of the blank, 


then employed to gear the spindle to the division | which is meanwhile rotated. The cutter has, of 
cou'se, to be moved endways along a tangent to the 


does not involve any alteration to the machine and 
may be added at any time if required. The feed 
gear-box is as nearly foolproof as possible and the 
changes of feed may be made without fear of damage 
to the gears. The worm of the dividing head is solid 
with its shaft and is hardened and afterwards ground 
to ensure accuracy. It engages the dividing wheel 
at an angle which admits a wheel of maximum size. 
Another advantage of the inclined position of the worm | 
is that the numbers on the dividing plate are more 
easily read. Both the worm and wheel are entirely 
enclosed and protected from dust. The head is also 


arranged for three methods of indexing, namely, 
direct, simple, and differential. For direct indexing 
the dividing wheel has twenty-four holes engaged by 
a plunger operated by a lever on the top of the head- 
When this is in use the worm is disengaged 
This disengagement is effected by 


stock. 
from the wheel. 
moving the entire bracket which carries the worm 
index plate and some other parts horizontally, and 


before the worm can engage with the teeth of the 
wheel. 


| spindle. 


| 
| 


Any backlash that may arise as a result of | spi 
wear between the teeth of the worm and wheel is| cutter arbors, &c. 


plate, a special arbor for the purpose being inserted 
in the rear end of the spindle. The main spindle is of 
nickel steel and has four holes drilled and tapped for 
clamping large face milling cutters direct to the 
Hardened steel keys fitting in slots in the 
spindle act as positive drivers for such cutters and 


pitch circle and is periodically moved back to re- 
engage the wheel. The result is that teeth of true 
involute form are cut. The system has the great merit 
that the cutter is of a comparatively simple form and 
can easily be made with a high degree of accuracy. 


for arbors. There are sixteen spindle speeds obtained | The machine illustrated is of the double cutting type— 
by sliding gears. The smaller gears and fixed shafts| that is to say, it is provided with two cutters, which 


until the worm has been disengaged the direct index- | are made of heat-treated steel and the larger gears of | cut alternately on the backward and forward strokes, 
ing plunger cannot be used. Conversely, when re- | high-tensile steel. Most of the gears revolve free on so that two wheels can be made at the same time. In 


engaging the worm the plunger must be withdrawn | fixed shafts, which are therefore free from torsional | the case of one of the machines exhibited the cutte1 
strains. A spindle lock is provided for holding the | head can be swivelled in a vertical plane, so that the 


ndle when tightening or releasing the nuts on the stroke of the cutters makes an angle with the axis of 
It is interlocked with the lever} the wheel blank and spiral gears can be cut. 


Spur 


eliminated by setting the worm more deeply into mesh | which starts and stops the spindle, so that the spindle | gears up to 48in. diameter by 9in. wide can be cut in 
cannot be set in motion when the lock is engaged. | the standard sizes of these machines. 


with the wheel, and as this is done by the horizontal 
movement of thejbracket, no alteration whatever is 


made in the position of the arc of contact of the worm 


with the wheel. Simple indexing consists in obtain- 


} 


| 
| 


ing the divisions by means of the worm and wheel ' transverse and vertical feed motions. 


All the feeds may be started,{stopped, and reversed 


by the operator, either from the front or the side of the 


machine. » Provision is made for interlocking the | ) 
All the feed | had a large stand on which there were a number of 


JoHN LANG AND Son’s EXHIBITs. 
John Lang and Sons, of Johnstone, near Glasgow, 
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lathes embodying their well-known system of variable- 
speed driving by means of expanding pulleys, others 
with all-geared headstocks and an interesting auto- 
matic screw-cutting) lathé/ which had only just been 
completed in time to be shown at the exhibition. 
This machine employs two todls’tutting’ on’ opposite 
sides of the work.’ At’ the’ end’ of each cut' the’ tools 
are automatically ‘and rapidly withdrawn’ and’ run 
back at a rapid speed’ for’ the next start, when they 
are returned to the eutting position and féd' forward 
automatically. ‘These operations are ‘controlled by 
a back shaft which is moved’ endways by the tool 
saddle coming into contact with adjustable stops at 
the ends of its travel. “When' the shaft’ moves end* 
ways it is engaged by oné or the other of two friction 
drives which rotate it through aboiit half ‘a revolution 
either clockwise or ‘countercléckwise' according ‘to 
which gear is engaged. The oscillation of the back 
shaft withdraws ‘or returns ‘the tools by méans of 4 
cam in the saddle. The two tool slides are moved 
together with their feed screws and nuts, so that the 
depth of cut isiet affected by the operation. An 
automatic stop ean be set to limit the depth to which 
the thread is eut and allow the machine to be left 
at work unattended....A neat little centering machine 
which was also on this stand is illustrated by Fig. 72. 


. It has two spindles, one for the drill and the other for 


the countersink. The two spindles are arranged 
perallel to one another in one headstock and are 
driven by a single bel lapping round their two pulleys. 
The drilling spindle y is smaller than that for 
countersinking in order to give it the requisite speed. 
The headstock is moved transversely across the work 
to bring either spindle into operation by means of the 
lever shown. =A sat? 


Mrunes’ 3{r. Laver. 


The most noteworthy features on the stand of Mr. 
Henry Milnes, of Ingleby Lathe Works, Bradford, 
were a new model $fin. centre small lathe and a tool- 
room lathe with @ novel form of screw-cutting gear- 
box, which enableg@ll threads between 1 and 99, 
advancing by units, to be cut without changing any 
wheels. The same gear-box, which is controlled by 
only two handles, is employed for the sliding feeds. 
The small lathe, which is illustrated by Fig. 73, is an 
improvement on the 3}in, lathe that it has superseded. 
Beyond the slight increase in the height of the centres 
the chief differences between the new and old lathes 
are concerned with convenience.in handling. Thus 
there is now a push pin for locking the speed cone to 
the mandrel, which does not require the use of a 
spanner, while the excentric movement. for putting 
in the back gear works @gainst a spring ball stop to 
define its two positions. A reversing gear is included 
in the train of wheels ing the lead screw, and the 
screw is extended on: “the. attachment of 
a hand wheel. The t for carrying the change 
wheels is clamped in position by means of a large 
nut and fixed lever, which can be.seen.on the left of 
the lead serew bracket. A very slight movement of 
this lever fixes or frees the quadrant. An excentric 
and lever are used to clamp the tailstock in place of a 
bolt and nut. The feed serew for the tep slide of the 
slide rest has been brought to the font, so that its 
hand wheel wil clear | tailstotk when working 
close to the centres. The lathe will take 16in. between 
the centres, swing 5}in. Over the sa@ and 13in. in 
the gap. There is a jim, diameter hole through the 
mandrel. % 
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FIG. 74—BELT CHANGING GEAR * 


hanging inside the vertical column. in, such a manner 
as to take up automatically all end play of. the 
spindle. in..the feed,,.sleeve. . The ; belt-changing 
apparatus is also new and)is so designed, that the belt 
can be manipulated from one pulley to another and 
the tension maintained by means of the lever shown in 
Kig..74,. By means of this lever the bracket carrying 
the tension pulleys can,be moved. in either direction 


automatic feed attachment: ' The usual movements 
of the feed ‘lever produce thé up-and-down movements 
of the spindle, but the same lever; by means'of & slight 
turn ‘of the wrist, engages a train of spur gears’ which 




















FIG. 75—SMITH AND COVENTRY’S DRILLER 


vided for drilling to a specified depth. The feed mech- 
anism is operated by means of the Whittle belt which 
can be seen just below the speed cone on the spindle. 
The makers recognise that while the wrist movement 
is convenient for applying the feed, it is not a desirable 


on’ the''slide'and locked‘in' place. ' It will be noticed | corinécetéd’ or discontiected’ to its shaft’ bya friction 
that the ‘twoviews of ‘the machine show the’ belt’ in | clutch.’ ‘The action of diséonnecting applies ‘a brake, 
different ' ‘positions. ‘Another ‘useful feature’ is the | sé'that a minimum’ of time is lost waiting for the lathe 


to''stop. The power is transmitted from the’ ‘pulley 
shaft to an intermediate shaft by'sliding gears, thence 
through another shaft to the spindle by’ an ‘arrange- 
ment of gears and friction clutches!'' The gear teeth, 
bearings of gears’and spindle necks are lubricated by 
& System of gravity and syphon’ lubricators supplied 
with oil from a pump within the head.’ ' The driving 
shafts are carried on ball bearings. The ‘head’ gives 
sixteen speeds in geometrical progression, from 300 to 
13:4 revolutions per minute, all obtained by the 
movement of three levers. The spindle may have'a 
2hin. hole through it if required, the end thrust being 
taken by a ‘ball thrust bearing inside the head against 
the back neck. ‘The bed is of a strong ribbed section 





| with an exceptionally deep vertical face at the back 
| to' ‘take the pressure of the ‘cut with a minimum ‘of 
| wear. Between the shears there is a longitudinal 
| rib stiffened by cross ribs, which has a vertical and an 
|inelined face forming a guide, on to which the 
| loose head is also-locked. The top of this guide serves 
| as an additional support to the saddle, which can be 
| locked in position by a clamp that grips the longi- 
| tudinal rib and. thus does not distort the bed by its 
| pressure. The apron contains a set of gears by means 
| of which three rates of feed can be obtained from the 
lay shaft, and as this shaft in turn is driven by a three- 
speed gear-box, nme rates of feed are available. There 
| is a quick power traverse in either direction for the 
saddle and the usual hand rack gear. An automatic 
stop is provided for the sliding feed, which drops the 
worm and then forms a dead.stop against solid metal. 
Provision is made for bolting a long bracket under the 
bed, if desired, to earry simple stepped rectangular 
template bars madé to suit the particular piece of 
| work in hand and kept as standard stops. An indi- 
| eator in front of the apron shows clearly which shoulder 
| or step the stop is set for. The stop may be set to 
| . . 5 . « . 
| any shoulder, missing intervening steps, it not being 
necessary to use thes in retation. A stop is also 
attached to the surfaci serew®sso that various 
diameters may be tepéated accurately. The screw- 
cutting and feed gears are interlocked, it being impos- 
sible to put the nut into#he lead-serew when the feed 
is in operation and vice versed. Am indicator is pro- 
vided for use when screw-cutting so that cross thread- 
ing may be avoided. The screw-cutting gear-box 
| is arranged to cut Whitworth standard threads from 
| dnt. diameter to 4in. diameter without any change of 
gears. Provision is made. however, for cutting special 
threads by means of a quadrant, and in most cases the 











form the automatic feed. The engagement of-these . ‘ 
gears is instantaneous. An Pater De trip is also pro- ‘alipaeteneine can be effected by the changing of one 


| gear. 
ELectric DRILLS AND GRINDERS. 
| The Selson Engineering Company and the Con- 
solidated Pneumatic Tool Company exhibited electric 





| 





system for, arresting the feed in cases of emergency. 
Thus by applying) resistanee to the forward» move- 
ment of the lever the operator disengages the feed: 
It will be seen that the feed box is of very compact 
design. 


MANUFACTURING LATHE. 








Messrs. Dean, Smith and Grace, ‘of Keighley, 
exhibited a very fine example of lathe devised ‘for 
repetition work of varied character. It is of 8}in. 
centre height‘and is illustrated. by,Fig.'76.* The head, 
it. will be seen, iis’of the’ all gear type, the drive being 
taken by a single pulley running at) constant speed, 





FIG: 76—-DEAN, SMITH AND GRACE’S 8}-INCH REPETITION LATHE 


| tools of various descriptions. An électric drill shown 
| by the first-named firm is illustrated in Fig. 77, but 
| various other types were also exhibited, The par- 
| ticular drill illusttated has an offsét spindle and can 
| either be operated with a spade handle as shown 
detached on the right or with @ feed screw used in 
conjunction with a drill post. The drill is fitted with 
ball bearings and the motor windings are cooled by a 
fan. Nickel steel gearing enclosed in the lower part 
of the motor casing transmits the power from the 
motor to the ‘drill spindle. Another type of drill 
whicli was exhibited is suitable for lighter work. This 
drill is fitted with’ a single handle at ‘the side and one 
at the far end of the motor, but the side handle can 
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readily be removed. ‘There were also shown, by, the 
same firm some. two-speed drills. and heavy duty 
drills. The latter are provided with planetary gear- 
ing and bronze bearings are fitted to the motors. 
These heavy duty drills are wound for 110 or 220-volt 
direct-current circuits or for alternating-current 
circuits, whilst the other drills are wound for 110. or, 
220-volt direct-current circuits exclusively... Tool 
post grinders for diract or alternating-current, circuits 
working at 110 and 120 volts were also shown by the 
Selson Engineering Company: These grinders are 
suitable for grinding lathe centres in position, dies, 
cutters, &c., and may be used for internal and external 
surface work. 

An electric grinder exhibited by the Consolidated 
Pneumatic Tool Company, suitable for internal and 
external grinding, is shown in Fig. 79. |The internal 
arbor shown fitted to the motor has a 16in. overhang, 
and is therefore suitable for deep, internal, grinding. 


tool .exhibited,.on the Consolidated Pneumatic Tool 
Company’s stand was an electric hammer drill fitted, 


or single-phase alternating, current. The tool is 
intended mainly) for drilling stone or concrete or for 
other work which necessitates. hammer blows. _The 
blows. are, delivered. on the. drill.by.means of a piston 


|fore protected from direct blows and vibration. 
| Portable! electric blowers for blowing dust 
out of electrical machinery, ;&c., were also ex- 
hibited. 

| On the stands of Alfred Her 
| electric drills and grinders of the’ 
were exhibited. The motors us driv 
| tools develop a ver} > Out put f r their size. They 
are fitted with fans” fovidine forced ventilation, 
| which is very essenttl *small and light motor is 





met, Limited, portable 
Van Dorn ” pattern 
d for driving these 
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with a moter which can be worked with dizect current, | 


acted upon by compressed air, and the motor is there- | 


to}, the. flexible shaft. and the motor | itself jig 
| arranged to swivelin, any. direction, 


Extorrio WELDING. 


Electric welding equipments and special electrodes 
| were. exhibited ,by, Alloy Welding Processes, Limited, 
| of 14, Cockspur-street, §.W. 1.,..The portable alter. 
| nating-current, welding equipment, shown in Fig. 32 
| was perhaps the most interesting exhibit, It is well 
| known, that, when an alternating-current supply is 
| available electric, arc, welding can be carried out by 
| means of a static transformer and without the use of 
| a ballast resistance, The transformer illustrated has 
been specially designed for welding work, and, unlike 
| direct-current; equipments, it has no, moving parts. 
| The. primary..of the transformer can be. wound for a 

three-phase or, @ single-phase circuit according to tho 
nature of the supply, but the secondary invarially 
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FIG. 77—-SELSON 


ELECTRIC DRILL 


FIG. 


78—CONSOLIDATED ELECTRIC DRILL 














Fig. 79 CONSOLIDATED ELECTRIC. GRINDER 


When the tool is used for external grinding this arbor 
is removed from the motor and the fitting shown 
detached is fixed in its place. The short driving belt 
transmits the power. from the motor to the grinding 
wheel in the manner shown. Another useful electric 
tool exhibited by this firm is shown in Fig. 78. This 
drill can be used either in the ordinary way, when the 
feed screw shown at the end is made to feed the drill 
forward, or it can be fitted with an angle attachment 
as shown, so that the drill can be. worked»at. right 
angles to the axis of the motor. When the angle 
attachment is employed for operating the. tool: in 
awkward places the drill is fed forward by means of a 
hand ratchet. This tool is a very powerful little 
machine and is suitable for use with 1}in. drills... One 
of the firm’s electric drills used in conjunction with a 
magnetic drill post is shown in Fig. 80. Magnetic 
drill posts are not, of course, new, and their advantages 
are already well recognised.. When the work is reason- 


ably flat and many holes have to be drilled. magnetic; | 


drill posts may easily save a great, deal of labour, for 
all the operator has to do when he desires to shift. the 
drill from one position to another is to switch off the 
magnetising coil and to switch it on again, when the 
tool is placed in the new position. .Another handy 
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but reliable switch is fitted for making and breaking 
the motor circuit. 

Two handy electric tools exhibited by Charles 
Wicksteed and Co., Limited, are shown in Fig. 81. 
The small motor mounted on the left-hand trolley, 
is. shown working a drill, whilst the right-hand motor 
which is also mounted on a trolley, drives a grinding 
| wheel. In both cases the power is transmitted to the 
tool through a flexible shaft. The speed of the motor 





| working, therdrill is reducéd by a rope drive, and three | 


speeds can be obtained by a three-speed cone pulley 
| fitted to the motor. 


carrying! & jockey. pulley regulates the rope tension, 


so that. the tool receives just; sufficient power to per- | 


form its work, and the operator! cannot overtax the 
motor or flexible shaft. Tube expanders can also be 
operated by an equipment of this sort. When expand- 
ing boiler tubes the operation is continued until the 
rope slips and the tool stops. By means of the turn- 
table on top of the truck the motor and its transmission 
| gear can be placed at any angle relatively to the truck, 
a provision which not only makes the use of a’ ‘uni- 
| versal joint unnecessary, but also’ virtually ‘varies the 
| length of the.shaft by about’ 3ft:!: In the case of the 
grinding wheel equipment the motor is'directly coupled 


A weight attached to a lever | 


80—- ELECTRIC DREEL..ABP MAGNETIC TOOL POST 
2S ae 


consists 6f @ single-phase winding which is connected 
up to a reaetanes coil On top of the transformer. This 
coil gives the nec ion and is provided 
with tappings so that different eurrents can be 
obtained to suit the workin hand. The switch used 
for changing the tappings is to be seen above the 
reactance coll. An ammeter is provided for measuring 
the current supplied to the are. The complete equip- 
ment is mounted on: wheels and can readily be trans- 
ferred from one plaee to another. The transformer 
can, of course, be wound to suit any voltage and 
periodicity. at ea 

The same firm also exhibited a direct-current 
welding outfit consisting of a motor generator 
suitable for tramway and light railway use. The 
dynamo has the’ correct characteristics for welding 
and the motor is rated at 7.5 horse-power. High 
| efficieney' and compactness were the main points 
| aimed at in the design of the set. Tt can be mounted 
| on a truck and can be connected tip to an’ overhead 
trolley wire or third ‘rail. The makers showed these 
| direct and’ alternating equipments’ in * operation. 
.| With the aid’of the “*A.W.P.” electrodes a demon- 
| stration was given of the deposition of high-speed steel 
' on tool tips, No fewer than fifteen types of electrodes 
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are manufactured by, the firm for different classes. of 
jron and steel work; 


MAGNETIC ORE SEPARATOR. 


A magnetic ore separator specially designed to deal 
with magneti¢é ores such as wolfram-tin, zine blende, 


zone and. falls off,at the side of the, belt as shown, for 
example, in the; lower part.of. Fig, 83.).. From. the 
elevation corresponding to the plan of this particular 
disc. it will be perceived that the edge A of the dise 
is farther away fromthe belt than the edge B, with 


the result that' the ‘magnetic intensity at’ A is weaker‘ 
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FIG. 81--WICKSTEED’S PORTABLE DRILLING AND GRINDING. OUTFITS 


monazite sands, &¢., was exhibited by the Rapid 
Magnetting Machine Company. Before the war 
machines suitable for dealing with these ores were 
manufactured mainly in Germany. The separator 
which was exhibited is claimed to be the only machine | 
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FIG. 82—-PORTABLE A.C. WELDING EQUIPMENT 


of the kind at present made in this country. Three 
powerful electro-magnets are fixed under the top side 
on an endless rubber belt. which receives the ore to 
be treated. Above the points..where the electro- 
magnets are situated are horizontal revolving discs 


than at B. The two other revolving discs are tilted 
in asimilar manner, but it should be understood that 
in the engraving the angles at which the discs are 
placed are shown exaggerated. The ore from which 
some of the magnetic material has been removed. by 
the first magnet passes along the belt until it reaches 
the second disc,’ which is also situated above and 
between two magnetic poles. The magnetic lines pass 
through the feed belt and ore to the second disc, which 
is shaped so that an intense magnetic field is produced 
on the edges actually over the’second magnet. This 
dise attracts coarser magnetic materials than the first 
dise and discharges them at the sides of the belt, the 
particles attracted by the first edge C being thrown 
off at one side and those attracted by the seeond edge 
at the opposite side. Obviously by tilting the dises 
in the manner shown’so that the intensity of the 
magnetic’ field is greater on the second edge than on 
the first, éach disc is capable of picking up particles 


| of different permeability and of discharging these 
| particles on opposite sides of the belt. The third dise 


acts upon the material in very much the same way as 


| the second dise and. also delivers particles of different 


permeability... By. setting the. discs so, that the. air 
gaps between the magnets and the edges A, B, C, D, 


_E, and F are gradually diminished the intensities of 
| the magnetic zones are successively increased and at 


the point F the intensity is highest. Thus when only 
one magnetic product—say, wolfram—is required the 
cleanest and coarsest particles will be separated first, 
and as the belt moves to the seeond and third discs 
and magnets the size of the particles delivered by the 
machine diminishes. The position of the dises can 
readily be set and their speed can be varied by means 
of step cone pulleys. 


A Macarne Toot Speep INDICATOR. 


A new meter called a shunt cut-meter, designed 
to indicate in a simple way the speed of machine tools 
was shown on the stand of C. E. Lugard and Co. When 
shunt-wound variable-speed. motors are employed for 
driving machine tools the. motor speed bears a direct 
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FIG. 83—-MAGNETIC 


which can be adjusted vertically. and laterally and 
which have a diameter larger than the width of the 
belt. The edges of the first dise immediately over the 
belt are sufficiently magnetised by induction to 
enable them to attract iron and other highly magnetic 
substances from the ore on the belt, and as the dise 
revolves, the material is carried out, of the magnetic 
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relation to the exciting current; and as the tool works 
at a speed proportional to the motor speed it is possible 
to arrive ata relation between the exciting current of 
the motor and the speed of the tool. ‘The shunt cut- 
meter is an electrical instrument worked by the shunt 
current of the-motor, and having one or more scales 
graduated to give direct readings of the speed_of the 





machine tool which the motor drives,. The scales can 
give the speed in revolutions, feet, inches, millimetres, 
or strokes per minute. or second, and the instrument 
can also be made to.indicate the rate at which articles 
are produced or to give the speed of the motor itself. 


MaanNetic CHucks, 


A good collection of ‘f Heeld’”’ magnetic chucks was 
exhibited by Alfred Herbert, Limited.’ The ‘holding 
power, of these chucks is Said to exceed 100 1b. per 
square inch, without varying more than 5 per cent. 
over the entire surface. ;, The examples shown ineluded 


‘circular and oblong chucks. The chucks, although 


specially designed. for, grinding machines, maybe used 
with advantage on standard milling machines, 
planers, shapers; and lathes.’ Hach magnetie pole has 


| its “Own magnetising coil, and very great care, it is 


claimed, has been taken to make the coils absolutely 
water and _,oil-proof. Moreover, they are said to be 
capable of withstanding a temperature of over 500 deg. 
Fab. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Trade and the Colliers. 


Tue prolongation of the coal crisis holds business 
in suspense, and consumers are content if they can gét 
sufficient raw material to keep them going till the new 
situation declares itself. Despite the optimism which 
prevails as to a settlement being found, trade is still held 
up by the indefiniteness of the position. Little business 
has been released this week. The lowering of prices, upon 
which so much depends, must be further delayed as a result 
of the loss which the interruption of thé free course of 
trade entails. How seriously enterprise has been checked 
is apparent from the disquieting increase of unemploy- 
ment. It is known that a good deal of business is in sus- 
pense, which would have been placed if the coal trouble 
had been averted. The threat of a strike completely 
arrested the inflow of orders, although the ironworks have 
enough business to occupy them for the time being. ‘The 
scheme upon which the miners will’now vote aims at 
leading them back into’ the ways’ of steady; reasonable 
productivity. It does not, after all, require much of them. 
It offers them the 2s. they have been demanding in return 
for the total output actually achieved, by a smaller number 
of workers than are now é6mployed, in the first quarter of 
the year. To earn the 2s. they have merely to restore the 
output they achieved some months ago, when the supply 
of trucks and the arrangements in general for handling 
coal were no better than they are to-day. The proposal 
upon which the ballot is to be taken virtually ensures a 
wage increase at once, and it is difficult to see how either 
Government or. owners could be expected to offer more 
than the present terms unless the principle of a fair day’s 
work for a fair day’s wage is to be thrown overboard. 


Warwickshire and Staffordshire Ballots. 


In the Warwickshire coalfield with’ Nuneaton as 
its ‘centre a great deal of wasteful time is being incurred 
at the mines at the week-ends (1) through the necessity 
of *‘ packing-up ” the stalls, making the roads safe, and 
generally taking measures to preserve the pits in workable 
condition in case of'a strike ; ‘and (2) the undoing of the 
same work at the commencement of the following week 
when things look brighter.’ For the news of the truce has 
each time come through after common prudénce dictated 
the taking of measures necessary to safeguard the mines. 
Tt is calculated that a couple of shifts each week have been 
wasted on this precautionary. work, which, of course, sends 
no coal out of the pit. The Warwickshire mineowners, it 
may be noted, call output “normal” when, say, 75 per 
cent. of the pre-war output is obtained. They state that 
the men could qualify for an increase well in adyance of 
the 2s. per shift which ‘was ‘their original demand if they 
were. prepared to work. regularly and honestly. Many 
men in all the pits, they declare, are “ going slow ”’ deliber- 
ately, in addition to which there is absenteeism, which 
varies very much in different collieries and at various 
periods. The, normal is from 10 per cent. to 15 per cent. 
In view of these conditions, owners are unanimous in 
welcoming any proposal that arranges wages on the basis 
of production, The Warwickshire colliers will take some 
time to make up their minds on the second ballot. There 
is a considerable body of opinion in favour of a strike on 
the, clear-cut issue of an immediate 2s. increase per shift. 
The plan by which wages will advance in relation to output. 
is but imperfectly understood and is therefore looked at 
askance. Much depends on the form in which the ballot 

r is framed, and if the issue is put plainly and fairly 
the probability is that the men will decide to work for the 
2s. or more increase rather than to strike for it. They are 
likely almost implicitly to follow their agents’ advice, 
whatever it may be. . Inquiries among the miners in the 
Cannock Chase district show that while there is no likeli- 
hood of the men following the lead of South Wales and 
ignoring the instructions of. the Federation, there exists 
much dissatisfaction that.a second ballot has to be taken. 
The majority express the opinion that, failing the imme- 
diate grant of a 2s. advance, a strike should have been 
ordered. It is said that pretty nearly all the men who 
voted for a strike in the first ballot will vote for it again. 
They profess that it is impossible to increase the output in 
most of the Cannock Chase mines. With the; usual labour 
ignorance a good many of the men seem to think that there 
isa ‘‘ catch”’ somewhere in the owners’ offer which leads 
them to regard. it with a certain amount.of distrust. Some 
of the men go so far as to say that “‘ the owners would make 
it impossible for us to increase the output,so that we could 
benefit. by, the, full advantage of the change.” In the 
South Staffordshire or Black Country part of the district 
only some 5 per cent, of the,miners are working on tonnage 
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rates ; the others have a day-wage rate. The latter loudly 
object to wages being based on output. But it'may be that 
in the next week they will be brought 'to'see matters in a 
more reasonable spirit. The fact of the matter:is that!there) 
is a good deal of jconfused thinking bythe rank‘and, file 
of the miners at the present time. The Black Country 
men state that they are among the poorest paid miners in 
the country, receiving only 14s. 3d. per shift, and in the 
thin seams sometimes, only ‘13s. 10d., per shift... Even the | 
‘‘ pike-men,’’ the |best-paid labour; get, it; is said, no more 
than 1@s, 2d. to 16s, 10d. per shift. A proportion of the 
men engaged in the Old Hill and Rowley Regis district 
ceased work on Monday as a protest agaimst'the decision 
of the Federation to take a second ballot. 


lronmasters’ Quarterly Meeting Prospects. 


Birmingham October irqgnmasters’ quarterly meet- 
ing is due next week. Makers of finished iron are very 
uneasy about the outlook. Some buyers in the Far East 
have cancelled orders, and in other shipping markets 
demand is much less active than it was. The Midland 
Wages Board has just ascertained the selling -prices for 
July and August. The figures have not yet been pub- 
lished, but it is understood that an advance of 15 per cent. 
in ironworkers’ wages takes effect at once. This increases 
ironmasters’ charges and makes very difficult the problem 
of reducing selling -pri¢es—thb; only means, ‘apparently, by 
which the growing foreign competition of Belgium can be 
beaten off. Belgian iron mills are prepared to accept very 


skilled platers, 51s. to 54s.; riveters and caulkers, 46s. to 
478. per week; and holders-on, 40s. to 42s. per week. 
‘The Court add ‘that the increased ‘rates are subject to the 
addition of war advances of 26s. 6d. a week and the bonus 
iof 124 percent. on earnings. The, advances take effect 


from the beginning of any period immediately following 
July 3lst. 


Helping the Foundry Trade. 


The address in which, at the end of last week, Sir 
Frank Heath, of the Government Department for Indus- 
trial and Scientific Research, outlined in Birmingham the 
new scheme for establishing a research association for the 
malleable cast iron and allied industries of the country 
with its headquarters in Birmingham, contained some very 
interesting matter. American founders, he stated, claimed 
that their malleable castings 50 per cent. more 
tensile strength than British castings, and in America a 
research nna , p ie goes As 
regards British progress, ' ) was, fie said, at present 
nothing south of the Tweed corresponding to the Associa- 
tion which had been instituted in Seotland by the a 
casti manufacturers, who had ; @ researc 
we alte. Bie. No definite results could be looked for 
from the new ciation..to be set up im Birmingham 
under five years. To be commensurate with the size of the 
national industry to be served and to effect anything like 
all the research needed the income ought to be something 
like £30,000. The Government would contribute half the 


low prices in order to jrevive old: connections with con- 


sumers in the Midlands. It is stated that Belgian bar iron 


is being offered this week tonut and bolt and hurdle makers 
here at as low a figure as £23. Some of this iron is 
imperfectly rolled and is only adapted to certaim uses. 
The principal demand is for small sizes, and what the 
Belgian mills have tosellis on the large side. But Stafford- 
shire producers, who are asking £31 and £32, are becoming 
conscious of the insecurity of the position. Most of the 
mills have a fair amount of arrears to occupy them, The 
contrast between the rate at which old orders are being 
worked off and new orders are being booked is, however, 
more pronounced every week. The Black Country iron- 
works are terribly handicapped in their competition with 
Belgium by short production, coal scarcity, and high costs 
of all kinds. Staffordshire marked bars are quoted £33 10s. 
and merchant bars £31 upwards, with a premium of 30s. 
or 40s, per ton, Gas strip mills still require a premium of 
£2 on the basis of £32, and in some.cases the quotation is 
£35. Galvanised sheets are weaker at £40, with a growing 
keenness of competition. Black sheets are also easier 


Pig Iron Trade and Coke Prices. 


Blast-furnace owners generally adhere to their 
last quotations. Foundry numbers are being well taken 
up, but requirements of forge iron still show a slackening 
tendency. It is calculated, however, that demand for 
forge numbers will recover its elasticity when the trouble 
over the mines is out of the way. As the engineering 
industry is still calling for large supplies of foundry 
material the shortage of foundry pig iron is severely felt, 


cost of the research work. The Research Department 
had intimated its wish that, if possible, labour should be 
direetly represented on the council of the Association, 
believing that if the men were taken into the employers’ 
confidence research work would proceed much more 
smoothly. Professor Thos.’ Turriér—Birmingham”® Uni- 
versity—said there were wide’ fields for research. It was 
not merely a question of chemical composition of pig iron, 
which required investigation on behalf of the malleable 
ironfounders, but the effect of different rates of cooling, 
impurities in melting, the effect of pressure during casting, 
the composition of sand, and the texture of sand apart 
from composition, the amount of blast employed, &e. 
These were some of the fundamental questions which would 
come before the new Research Association. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THe markets in Lancashire seem very dull 
just now, and business is strangely quiet after the activity 
of the last two years.. There is no doubt still an immense 
amount. of work to be done in the district, and many 
firms are in arrears, but new work is not now coming in 


as it did, and the future prospects give eause for con- 
siderable anxiety. 


It is beginning to be realised more 


until Lancashire ironfounders have got through the orders 
in hand for castings ; but when they have to compote fox 
new orders they will need to be able to buy foundry pig 
iron at the same pricé as is ruling in other districts. "It jg 
of, course probable that, now and again a Lancashire iro). 
founder may. get some, Cleveland, direct, froma maker 
but if so nothing is heard about it, F 


Finished. Material. 


The pressure of cheap foreign iron and steel, both 
manufactured:and semi-manufactured, is increasing, ang 
one hears of foreign billets at £20 and even £19 per ton. 
These should eventually bring down the price of British 
material, and thé market here seems already to be vury 


= the t 1 rider , 
—e na ail tine 


y quiet here for all kinds of 

to be the most neglected, and 

now recover to any extent. 

qualities range from 

t ng d, but 

tity F pressing 

may more if they 

were secure. As 

for heavy wrought scrap at £10 to £10 5s. per ton, this is 

quite low enough until finished iron comes down to a nivwh 
lower level than at present. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The ‘position ii’ the hematite pig iron trade of 
North Lancashire and Cumberland remains much the 
same, On every hand the activity is marked, and a good 
volume of iron is, being produced, andthe whole of this 
is going into prompt use. On local account steel makers 
and ironfoun: are taking good and regular supplies, 
and their wants will continue to be pretty large for some 
time to come. On ‘outside account good deliveries are 
being made by rail. There is, however, no rush of business 
at present. Smelters are well placed for orders that cover 
their output for almost the remaindér of this year, but 
there has been considerable uycertainty of late, hence 
the quietness. Business has been confined to the home 
trade, but an expansion is hoped for, although there are 
reports of coming keen,c ion on the part of foreign 
countries. Prices : With,.parcels of mixed 
numbers of Bess oe ee 4 15s. t0 £15 5s. per ton 
net f.0.t., and special brands are at £16 a. £17 per ton 
net, ge ee bi 


iron ore is very heavy. 
le of the requirements 
fut is being used by local 


‘@re going out of the 


and raisers ¢annot 
Practically the whole 
smelters, and only” 
district. Prices are fi 
per ton net i 


generally and more fully’ that the trade of the country 
cannot be maintained under the present burden of high 
prices for materia] and enormous bills for wages. Some 
change has. to take place, and the vicious circle of high 
prices leading to high wages and high wages leading to 
higher prices has somehow to be broken. Lancashire is 
in a worse position than some other districts, for here 
the costs of the ae 2 raw materials of the engineering 
industry are higher than elsewhere. 


The output has already n seriously reduced, as some 
blast-furnaces haye already, been damped down. This 
policy was adopted im view of the necessity to husband 
the fuel resources in order to keep the furnaces alight during 
the period of suspense in readiness for a re-start. Current 
quotations are :—South Staffordshire forge iron, 265s.; 
No. 3 foundry, 277s.; cold blast, 385s. to 392s.; ‘North- 
amptonshire forge, 242s. 6d.; No. 3 foundry, 247s. 6d.; No. 2, 
250s.; No. 1, 252s. 6d.; Derbyshire grey forge, 265s.; No. 4 
foundry, 277s. 6d.; No. 3, 280s.; No. 2, 285s.; No. 1, 288s.; 
basic, 277s. 6d. at furnaces, The coke producers are alive 
to the expediency of calling a halt in the process of price 
inflation. Oven owners in the Yorkshire, Lancashire, and 
Nottinghamshire area have been in conference with the 
smelters yognr ding: Priore for the last quarter of the year, 
the old contracts having come to an end with September. 
It is understood here that it has been arranged that prices 
shall, however, not be raised to cover increased transport 


in the steel trade, ¢1 : ) . 
is a fair amount of ativi n } ing. 


tions is easy. Heavy 
sections at £27 to £29 
demand, and the price 


The general | for 

rails are at £25 ton, wi 
perton. For billets there a 
is £24 per ton. Nothingis being done in ship plates, which 
are at £25 10s., or boiler plates at £31 per ton. The hoop 
mills are well employed, and. the steel foundries are busy. 


Shipbuilding and Engineering. 
The shipbuilding trade is well employed, but no 
new orders are to hand, There is slackness in some of 


Metals. 


The slight upward movement in standard copper 
seems to have come to an end, although it is true that it 
is comparatively cheap. Apparently the manufacture of 
copper and brass has become a close corporation, and the 
members of that corporation can make the manufac- 
turing engineer pay what they please, irrespective of their 


charges and other additions to the costs of production. 
This is very satisfactory to the pig iron makers. But if 
any new elements are introduced into the situation between 
now and next year they are to be taken into aecount later. 


own working costs. Thus, for locomotive tubes in brass 
the consumer hag to pay £170 per ton, and for the same 
article in copper £198 per ton; while for brass condenser 
tubes the price is also £198. “Copper “ braziers ” and 


the engineering shops. Vickers, Limited, have taken in 
hand the overhauling of the Fleetwood and Belfast steamer 
Duke of Connaught.’ The Cunard liner Scythia is being 
fitted’ out, and the’ recently launched Donaldson liner 
Cortona. is receiving her engmes, &c. 


copper rods are at £168 per ton, but there is a difference of 
£54 per ton between yellow metal “ braziers ’’ and yellow 
metal rods. Brazed brass tubes for the home market 
are charged at the same price as brazed copper tubes, viz., 
£198 per ton. Refined ingot copper has been a little 
easier lately, but here the lower prices have certainly 
not stimulated buying, although refined ingot is moderate 
compared with some of the prices just Tin has 
been rather a quiet market for some time. The prices 
in the East seem to have been brought down by Chinese 
sellers, who are said to be in want of cash; and this has 
led to American inquiry—what there is of it—going direct 
to the East. There seems to be @ hope in the tin market 
that consumption will soon improve, based on the fact 
that it has been comparatively low for a considerable 
time ; but one fears that, so far at least as the tin-plate 
trade is concerned, the extravagant prices current for sheet 
steel are causing the prices for plates to be too high and 
checking the consumption. There have been no important 
movements in lead or spelter of late. In America the 
price of lead was reduced last week to 8 cents per pound, 
but of course this price, at the present exchange, is far 
above the value on this side, and even if the exchange 
were normal it is higher than the, price here. Lead seems 
to be coming in rather freely from Spain now, and 
in the absence of any large building trade demand one 
may perhaps look for lower prices. 


Steel Outlook and the Quarterly Meeting. 


In view of next week’s iron and steel quarterly 
meeting in Birmingham it. is important to notice that 
steel prices are decidedly easier, billets being obtainable at 
£21. Belgium, however, is offering. steel billets at £19 
delivered and finished material at from £2] to £21 10s. 
f.o.b. Antwerp. Some small lots of American steel are also 
on offer. In spite of alarmist reports, Midland steel makers 
deny that the imports of foreign steel are very heavy just 
now. ‘The American rate of exchange is an effectual 
barrier to American imports to th’s country, especially ag 
British steel is now very much cheaper thin it was. ‘It is 
worthy of note hore that the recent meeting of the Tron 
and Steel Institute at Cardiff was largely attended from 
this district, and many of the visitors were very much 
impressed with the large increase of steel-making capacity 
by the leading Welsh firms. It is anticipated that this 
increase must soon lead to keen competition for business, 
which will have its effect on internal prices. At the same 
time, it is recognised that these thoroughly up-to-date 
plants will assist in excluding foreign competition, Basis— 
only—prices on Birmingham Exchange at date are: 
Hoops, £36 10s.; angles, £24; tees, £25; joists, £24; 
soft billets and bars, £22 to £23 10s.; ship, bridge, and 
tank plates, fin. and upwards, £24 5s.; boiler’ plates, 
£27 10s. at makers’ works. 


Fuel. 


For coal there is a brisk demand, and steam sorts 
are at 45s. per ton delivered, Durham or Northumberland 
sorts being mostly used. House coal is in heavy demand 
and Short supply at 50s. to 60s. per ton delivered. For 
coke there is a brisk request, and East Coast qualities are 
at 75s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
The Industrial Position. 


To gauge exactly the industrial position here is, 
at the moment, particularly difficult. As I mentioned in 
a previous letter, one frequently hears of men being 
discharged here and there, but even though many of these 
reports may be verified, it has hitherto remained the fact 
that the official statistics of unemployment showed 
nothing to cause anything like grave concern. On Satur- 
day, however, unless something has occurred in the 
meantime to improve»matters, at least 1000 men will 
be thrown temporarily idle at the Rotherham works of 
Steel, Peech and Tozer, Limited, which firm stands at the 
head of the United Steel Companies, Limited, and reports 
of & soméwhat similar nature, though not to the same 
numbers, are coming from various Lincolnshire districts, 
particularly Gainsborough and Lincoln. On ‘the other 
hand, I happen to know that Clayton Wagons, Limited, 
a subsidiary of Clayton and Shuttleworth, Limited, is very 
busy indeed on the erection of new rolling stock, as well 
as repair and reconstruction work, and it wag only; last 
week that Lord Aberconway, speaking as chairman 
of the Sheepbridge Coal and Iron Company, Limited, 
deplored the fact that the development of the company’s 


Pig Iron. 

There seems now to be some weaknéss in the 
forge pig iron market, but foundry pig is as strong as 
ever ; and as the belief grows that, after all, the coal strike 
will be averted, consumers seem rather more inclined to 
buy. The only pig which is offered here in any quantity 
is ,.Derbyshire,; and the lowest price for this is £14 10s., 
based on £14 at the furnaces, Bone sellers of Derbyshire 
ask 5s. more, and occasionally there is a lot of Northamp- 
tonshire to be had at a little less. One does not see much 
immediate prospect of lower prices in the near future and 


Time Wages increased in Engineering Trades. 


The Industrial Court has just increased ‘the time- 
rate wages base in the engineering and ironfounding trades 
of Staffordshire, Warwickshire, Worcestershire, and 
Shropshire. The claim made was for an advance of 6s: per 
week in time rates and an equivalent on piece-rate wages. 
The Court has fixed the new minima as follows :—Fully 
skilled angle iron smiths, 53s. to 56s. per week, the hi t 
wages being in the largest towns. such as Birmingham, 
Coventry, Wolverhampton, ‘Wednesbury,  &c.;'" fully 
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limestone quarry at Royston Grange is being hindered 
by the shortage of available men. Then a friend of mine 
who travels the Eastern Counties from Hull to Ipswich 
in the interests of a well-known Sheffield firm of special 
steel manufacturers, assures me that he is not only 
receiving inquiries for very considerable quantities of 
steel, but is booking new business fairly freely. Some 
works, indeed, he has found partially held up for want of 
more raw material, I turn to my morning néwspaper 
and find, under the head of ‘“‘Workmen Wanted,” a 
demand for such men as augur grinders, awl-blade forgers, 
coppersmiths, die sinkers, core makers, axle makers, 
saw sharpeners, moulders—98s, per week of forty-seven 
hours—boiler smiths, fitters, file forgers and hardeners, 
temperers, patternmakers, engineers, rollers for tool steel, 
pliers makers, machine filers, and so on, beside all kinds 
of skilled workmen for the eutlery trade and innumerable 
requests for men engaged in the building trade. 


Is Trade Going to Pieces ? 


If trade is going to pieces in the way it seems 
popular now to represent, what are those men wanted 
for? I suggest that, whilst there may be a good many 
discharges through departmental quietude, much of this 
temporarily surplus labour is being absorbed by works 
less affected by the industrial reactionary movement. 
There is not wanting evidence in support of such a theory. 
For instance, I am told by one who should know, that the 
volume of traffic in and out of Sheffield handled by the 
railways during the quarter to September 30th very 
appreciably exceeded that of the corresponding quarter 
of last year. Part of the difference, I am aware, may have 
resulted from the strenuous efforts the railway people are 
making to regain traffic diverted to road transport ; but 
that would only partly account for it, beside which it is 
still true that road transport firms will carry steel goods 
from Sheffield to Manchester, Liverpool and Hull doeks, for 
shipment at considerably less per ton than the railways can 
do it, and with the added advantage that the motor lorries 
go from the sender's yard to the ship's side, thus obviat- 
ing the cost and delay of two or three separate handlings. 
Then there are several departments of Sheffield'’s industries 
that are, beyond all question, quite busy. Rolling stock 
builders are doing very well; locomotive constructors 
appear to have enough work in hand for a year or two, 
judging from the position of the Yorkshire Engine Com- 
pany. Railway and tramway steel departments are 
developing activity in a satisfactory manner, and the 
things that I have mentioned definitely on several recent 
occasions, such as small tools, files and saws, continue in 
urgent request, The increased launchings at the ship- 
yards are bound to be reflected in greater demands for 
marine castings and forgings, and most of the foundries 
have plenty of work to do, and the cutlery industry is 
so busy that a shortage of man-power is becoming a very 
serious matter. No one could -expect the heavy plate 
rolling and machine shops to be anything but quiet as, of 
course, they are, and for reasons already adequately 
explained there is idleness at the crucible furnaces. 


New Oversea Business. 


On the other hand, I have before me as I write 
notes of new overseas business, which includes parcels of 
steel for Padang, Melbourne, Lourengo Marques, Yoko- 
hama, Singapore, Buenos Aires, Pirzus, Lisbon, Calcutta, 
Habana, Suez, Rangoon, Volo, Amsterdam, Recife, 
Montreal, Toronto, Bogota, Shanghai, Hong-Kong, Para, 
Barcelona, Rio, Rosario, and the United States; saws 
for Caleutta, Singapore and Rio ; files for Madras, Sierra 
Leone, St. John’s, Rosario, Monte Video, Turin, Barcelona, 
and Buenos Aires; sheep shears for Valparaiso, Santa 
Cruz, Buenos Aires, Natal, San Julian and Barranquilla ; 
cutlery for Adelaide, Chicago, Rio, Sydney, Montreal, 
Calcutta, Durban, Buenos Aires, Hamilton, Regina, 
Winnipeg, Vancouver, Bahia, Brazil, Iddo, Accra, Bar- 
bados, and Guayaquil; tools for Winnipeg, Sydney, 
Santos, Buenos Aires, Montreal, Calcutta, Rio, and New 
York ; sickles for Valparaiso, Sydney, Dunedin, and Sierra 
Leone ; machetes for Habana, Savanilla, Barranquilla ; 
and hardware for Maranham. This list is very incomplete, 
but so far as it goes helps one to understand that a fairly 
wide overseas movement is in progress. The main trouble 
is, of course, the fear that’ present business will not be 
followed by a sufficiency of new orders to keep the men 
employed, but that time alone will prove. Meanwhile, I 
notice that one Sheffield engineering firm is requiring 
boiler smiths, and I am told that the same firm is sending 
away sOme good consignments overseas—consignments 
which, I should imagine, would bear relation to presses 
of various kinds. Whether the recent visit of Sefior Blanco 
from Madrid had any quickening influence I do not know, 
but Spain seems to be rather freely in the market just 
now, particularly for engineers’ productions. There is 
little doubt that much of the trade gloom which is so 
talked about arises from the fact that, as compared with 
pre-war days, nearly all the works here have tremendously 
increased output facilities, so that what in 1914 might 
have been regarded as good trade, now seems more like the 
beginning of a slump. But the main difficulty of the pre- 
vailing situation has bsen brought about by high prices 
of raw material and reduced output per man, increased 
wages, heavy taxation, and higher railway rates, all com- 
bining 80 seriously to raise the cost of production that 
foreign buyers—themselves harassed by adverse exchan; 
and the difficulty of securing firm prices and reasonable 
assurance of delivery, plus a financial stringency in every 
country—have simply been frightened off the market, 
even to the extent, in some instances, of cancelling orders 
already placed. ‘The remedy seems two-fold—a rigid 
policy of increasing depleted capital by strenuous saving, 
and to effect such saving in the main by a determination 
greatly to multiply production on existing establishment 
charges. That cannot be done until Laboursis ready to 
take its part by co-operating whole-heartedly with Capital. 


Some Interesting Points. 


That is how the position appears to leading manu- 
facturers here,’one of whom, only this week, told me in 
conversation that the ‘‘ bad trade ” and ‘“‘ a coming hard 
winter ” cry was being overdone, and was not helping the 
situation. A loan or two to some of the Colonies and 


Dependencies would release immense new orders with- 
held in consequence of the general financial tightness, and 
would prove no bad investment either. ‘“ Get the financial 
situation easier,” he added, ‘‘ and persuade the workers 
to think more of business and less of pleasure, and there 
should be very little to fear about the future, for the whole 
world wants steel in one form and another.’ Regarding 
the visit to Sheffield of Prince Purachatra, the brother of 
the King of Siam, I mentioned a week or so ago that 
whilst the official itinerary of His Royal Highness, who is 
Commissioner-General for the Siamese State Railways, 
appeared to include only visits to the works of Vickers’, 
Cammell’s, and Bessemer’s, I should be surprised if he 
did not find time to slip into the Darnall works of Craven’s 
Railway Carriage and Wagon Company, Limited. It was 
at Craven’s, about twenty-five years ago, that Siam placed 
one of its first rolling stock orders’ ¢fitrusted to this 
country, and just before the war broke out the firm built 
an inspection saloon for the special use of Prince Pura- 
chatra, who must have remembered these facts on his 
visit to Sheffield. In any case he made a call at Craven’s, 
was much interested in all he saw there, and left behind 
him a valuable contract for restaurant and sleeping cars. 
Another interesting point to which I must refer is the 
meeting of Thos. W. Ward, Ltd. Wards, the well-known 
firm of engineers, iron, steel and coal merchants and ship 
breakers, was not very long ago converted into a public 
company. The profits for the year to June 30th last 
amounted to £144,597 net, an increase of £70,000 on those 
of the previous year, and the dividend and bonus for the 
year amounted together to 15 per cent. on the ordinaries, 
tax free, or equal to at least 20 per cent., less tax. It 
will thus be seen that the company has had a very success- 
ful year, and is at the moment in a prosperous condition. 
It now employs 2500 workers, 200 of whom hold between 
them nearly £50,000 worth of stock in the firm, in addition 
to which another £100,000 is to be offered to employees 
for subscription. Wards have had a great time in the 
matter of salvage since the war. Last year the directors 
bought nearly twenty German submarines and destroyers, 
but that has been entirely ye 9 by the purchases of the 
past year, which include nearly fifty vessels of the British 
Navy—large battleships, cruisers, destroyers and torpedo- 
boats, a big fleet in itself. In ‘addition, they bought 
between 800 and 900 tanks, the total turnover for the 
year being no less than £4,000,000. “All these tanks and 
vessels had to be dismantled, and in consequence the 
company had had to supplement its yards in South Wales, 
Lancashire, and elsewhere by new ones. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


A SLIGHT improvement in the situation as regards 
the supplies of pig iron is reported this week. All the 
foundry qualities, however, are as scarce as ever, and 
there is a host of buyers eager to snap up all that comes 
on to the market. There is rather more forge and mottled 
and white iron being offered, and makers are rather 
inclined to press sales, though they will not shade their 
prices. Of course, there is little inducement for them 
to do so, for Cleveland iron is already the cheapest in the 
country, and under existing conditions it is certain that 
as much is going into consumption as can. be. readily 
absorbed. Still, it would appear that makers’ stocks of 
these lower qualities tend to increase, and with iron selling 
at 225s. per ton makers do not want to carry big stocks 
representing large amounts of dead capital. The most 
desirable way out would be to improve the quality of the 
make, but that is much easier said than done. More 
regular and more adequate supplies of raw material are 
the first essential. Another indication that supplies are 
improving is shown by the fact that the allocation’ for 
Scotland this month is up to 47 per cent., as against 
41 per cent. in September. The difference represents an 
increase of about 1000 tons and brings the total allocation 
up to 7400 tons. There is, however, little prospect of a 
resumption of exports of foundry iron. Even siliceous iron 
cannot now be got for export, and only mottled and white, 
which are qualities the foreigner does not care for, are 
available, though the export price, 230s., is very tempting. 
Prices all round are firm, ordinary foundry qualities being 
quoted 225s. per ton, No. 1 237s. 6d. per ton, and siliceous 
255s. per ton for home consumption ; whilst for export the 
figure for siliceous is 277s. 6d. per ton, and mottled and 
white as low as 230s. 


Hematite Pig Iron. 

There is little change in the position of the East 
Coast hematite pig iron trade. Supplies are: still very 
scarce, but some of the lower grades are coming on the 
market, and hope is renewed that supplies may be more 
plentiful ere long. At the moment, however, it is almost 
impossible to buy for export, and home;consumers have 
the greatest difficulty in getting mixed numbers to cover 
their requirements. The home price is still fixed at 260s. 
per ton, with 265s. quoted to the Allies, and 280s. to 
neutrals. 


Iron-making Materials. 


There is now alittle business being done in foreign 
ore, but there are expectations of a considerable expansion 
if the miners’ vote is for peace. Buyers are already making 
inquiries for the first half of next year, but sellers quote 
not less than 50s. forward for best Rubio ore, on a parity 
freight. Moreover, 20s. is now quoted for the Bilbao-Tees 
freight rate, so that Spanish ore promises to cost the 
consumer much more than it has done recently. Curiously 
enough, though the menace of the coal strike still hangs 
over the trade, there is more fuel about’ this week, and the 
situation all round is easier. Supplies of coke te the 
furnaces are now going steadily forward, the price being 
fixed at 62s. 6d. per ton at the ovens for good medium 
furnace kinds, 7 


Iron and Steel Trade Export Returns. 





The official returns of the exports of iron and 





steel from the Cleveland district during September 
exceeded the most sanguine expectations, and afford proof 
of the solid strength of the staple industry. About the 
middle of the month there was a modification of the 
embargo upon exports of Cleveland pig iron, so as to permit 
of sales of siliceous, mottled and white iron for con- 
sumption abroad; but the decision has not had much 
effect upon the total volume of the shipments, as these are 
qualities in but little request. Yet, in spite of the absolute 
prohibition of the export of the principal foundry and 
forge qualities of Cleveland iron, the total of exports for 
the month was 74,224 tons, which is 16,708 tons more 
than the August total, and compares favourably with 
the average monthly aggregate of 69,907 tons for the whole 
of the year. The curtailment of the allocations to Scotland 
was largely responsible for the drop from 23,227 tons to 
19,792 tons in the coastwise shipments of pig iron, but, 
on the other hand, the foreign shipments, which fell to 
4975 tons in August, were up to 24,342 tons in September, 
Belgium alone taking 10,248 tons—principally hematite— 
and America 5050 tons of ferro-manganese.; Owing to. the 
industrial revolution in Italy the future course of business 
with that country must at the moment be regarded as 
uncertain, but a shipment of 4100 tons last month was 
fairly up to the average, and there is 1 o doubt that Italy 
urgently needs British hematite pig iron. Cleveland 
continues to supply pig iron to Germany, notwithstanding 
the fact that Germany is offering foundry ircn in the 
open market, and a cargo of 448 tons was sent in Septem- 
ber, representing the continuance of a regular trade which 
has been going on since February last. 


New Trade Avenues. 


Another former enemy—Turkey—got a small 
cargo of steel from Cleveland during September, and new 
avenues of trade were opened up to Russia, the Argentine, 
and Mesopotamia, to which countries 1340 tons, 3826 
tons, and 142 tons of steel. respectively were shipped. 
These are most gratifying features, and indicate that 
Cleveland is regaining a footing in valuable markets which 
had been lost during the war and post-war periods, and 
in the case of such a country as the Argentine it is of 
especial value in restoring the balance of the exchange. 
The bulk of the steel from the Cleveland district, however, 
went to the Far East, 9287 tons being shipped to India and 
Ceylon alone. This was a drop of 4604 tons as compared 
with the August figures, but, on the other hand, more 
went to Japan, to Australia and New Zealand. In the 
aggregate there were 30,090 tons of manufactured iron 
and steel shipped from Cleveland during September, com- 
pared with 29,264 tons in the previous month, and a 
monthly average this year of :28;78T ton#: 


Marufactured Iron and Steel. 


There is little change in the manufactured iron 
and steel trade, new business being very quiet. The heavy 
steel rail trade seems to present an exception, the demand 
being of heavy volume, but in other directions few new 
contracts are coming forward to replace orders already on 
the books. Still, makers have plenty of work in hand, 
and despite the growing competition from abroad, hopes 
are held that business may be active when peace has been 
established in the coal trade. Meanwhile, supplies of fuel 
are so short that several works are only able to keep going 
with difficulty. The following are the principal home 
quotations :—Ship, bridge and tank plates, £24 10s. ; 
angles and joists, £24; boiler plates, £31; channels and 
flats, £24 5s.; tees, £25; rounds and squares, £26 10s. ; 
all with the usual extras: heavy steel rails, £25; fish- 
plates, £30; soft steel billets, £23 10s.; hard billets, 
£25 10s. ; common iron bars, £30; iron angles, £30 15s. ; 
tee iron, £31 10s.; galvanised sheets, £42 ; black sheets, 
£36 10s. 


The Coal Trade. 


There is a decidedly easier and more comfortable 
feeling in coal trade circles as the result of the further 
postponement of the strike notices, which suggests on both 
sides a disposition to come to a working agreement if at 
all possible, and it is now confidently predicted that in the 
end the difficulties will be solved without further recourse 
to a disastrous and futile struggle which cannot benefit 
anybody, but will bring ruin and suffering toa great many 
people. As it is, the crisis has extended much too long 
and it is felt and expressed that if the coal trade is to 
recover anything like its former p ity, the sooner the 
unrest is allayed the better it will be for the whole country. 
In the meantime, the output im the Northern counties 
is as far as ever possible being directed inland, and only 
in very odd instances is it possible to secure pre-entries, 
and arrange a loading for abroad. French and Italian 
buyers are particularly eager to place orders, but there is 
nothing doing. Bunkers are a quiét line just now, supplies 
are freely offering, but there is hardly any business passing. 
The coke market is firm, and plenty of business is offered, 
but supplies are impossible, all classes of foundry and 
furnace being very scarce, while the shipment of gas coke 
is still prohibited, Prices are nominally higher, and 
exceedingly strong at the increased values, buyers being 
willing to concede any figure if supplies can be secured. 
The following are the.principal open market quotations :— 
Northumberlands : Best Blyth steams, 150s. to 160s, ; 
second Blyth steams, 140s. to 150s. ; unscreened, 130s. to 
140s. ; best smalls, 125s. to 130s, ; second steam smalls, 
120s..; best households, 160s, Durhams: Best gas, 125s. 
to 130s. ; second gas, 120s. to 125s.; special Wear gas, 
130s. to 140s. ;/ coking, 125s. to 130s,; bunkers, 75s. to 
89s.; foundry ;coke, 240s. to 250s.; gas coke, 235s. 
to 245s. 


Steelworkers’ Wages Advanced. 


The report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and. Steel Trade of the North of England for the two 
months ending August 31st certifies that the average net 
selling price. was,,£30 0s. 10.39d., as compared with 
£28 8s. 0.24di for the previous two months. Under the 
sliding scale arrangement an advance of 15 per cent. is 
conceded on all forge and mill and puddlers’ wages as from 
the 27th ult, This brings their wages to 230 per cent. 
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cially in the heavier gauges, the thin gauges being less 
active owing to a quieter demand for galvanised material 
Malleable bar iron works have still a good demand fo; 
agricultural and engineering sections as well as general 
business, and mills are busy. Tube mills are running ful] 
time. General export is a trifle busier, 
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above the standard, and represents an advance of 65 per 
cent, on the last six months. The sales for the two months 
totalled 7658 tons, as compared with 7722 tons in the 
preceding two months. 


quite a heayy quantity of tonnage has been taken up, 
mainly by the Tratian Government authorities, at 50s., 
with 750 tons delivery. Alexandria, which was worth 
27s. 6d. to 30s. ten days ago, now commands about 52s. 6d., 
and for Rio de Janeiro, for which the figure ruling recently 
was 37s. 6d., the rate is now over 50s. In the case of 
near French ports, tonnage could be secured easily a 
week or so ago for St. Malo at 16s, to 17s., whereas the 








Coal. 


WALES AND ADJOINING COUNTIES. rate has advanced to 27s. 6d. and 30s., and Rouen has 
i‘ increased from 20s. to 30s. and 35s. It is doubtful whether Business in Scotch coal has been on much the 
(From our own Correspondent.) these improved rates will last for long. Merchants are | same lines as in the preceding week. Supervision of output 
only paying them for prompt tonnage with a view to|has been very strict, and the bulk has been devoted to 
The Coal Crisis. getting, pon nay away quickly while the release of coals is | home needs. Householders have had a fair opportunity 
: a, . — ‘ _| gran freely. of making provision for emergencies, and every possible 
peet: ars gested Me a ny sos — oar — : . facility is being given to industrial concerns to augment 
“f ght, especially Current Business. their stocks, though it has not been possible to accom. 


plish a great deal in the latter direction. Shipments are 
almost entirely coastwise, and for the past week amounted 
to 81,457 tons, against 86,516 in the preceding week snd 
339,911 tons in the same week in’ 1913. Prices are in. 
changed owing to the lack of overseas shipments. 


cerned. It is difficult to prophesy, but present indications 
do not allay the existing uneasiness regarding the prospects 
of a strike of miners taking place in this district from the 
16th inist., the date on which notices are due to’ operate. 
The position is that the notices to terminate work have 
not been withdrawn, but merely suspended. There is no 
mistaking the fact that the very principle of a datum line 
upon which wages are to be regulated by output is 
obnoxious to the miners, or perhaps it would be more 
correct to say to the turbulent element, which would go 
to any lengths to do away with private ownership. The 
details of the scheme, approved by the coalowners’ repré- 
sentatives and the national Executive of the miners, to be 
submitted to the workmen for ballot purposes, have not 
met with so much criticism. The whole of the speeches, 
practically, which have been made by the men’s leaders 
have been directed against the principle of the datum_line. 
According to the reports of the conference of coalfield 
delegates held here on Saturday last, South Wales repre- 
sentatives taking part in the national negotiations in 
London fought for the concession of 2s. per shift, and 
they even went so far as to vote in favour of a strike rather 
than accept the principle of a datum line ; but they were 
defeated. At the South Wales delegate conference last 
Saturday, the action of the Executive in London came in 
for very severe criticism. The Executive was accused of 
being undemocratic, and some delegates urged that South 
Wales should not participate in the ballot, but ultimately 
a majority agreed that the decision for the suspension of 
notices should be accepted. The conference was ad- 


During the past week the coal market has enjoyed 
quite an active period, much in contrast with the con- 
ditions which hitherto had been ruling on account of the 
reduction in exports. Owing to the fear of collieries having 
to stop work by reason of the shortage of empty wagons 
it has been necessary to release coals more freely for 
export, and thus new life was infused into the market. 
Collieries, and particularly middlemen holding low-priced 
contracts, were only too glad of an opportunity to sell 
their coals for shipment, and in many cases they did not 
hesitate to make a cut in their price in order to secure 
orders. On the other hand, exporters able to get coals 
cheaper than the prices ruling were willing to concede 
higher freights in order to obtain the necessary prompt 
tonnage. As a consequence of the conditions generally 
prevailing. coal values have been very irregular and prices 

ave been subject to individual position and circumstances. 
Generally speaking, large steams have ruled about 110s. 
to 115s., but lower figures have been accepted by some 
sellers. Through coals have ranged about 100s. to 105s., 
while inferior smalls have been sold at 80s. to 85s., but 
superior steam smalls for bunkering purposes have kept 
firm at 90s. to 95s. Patent fuel is still quoted at 145s. to 
150s., but some makers have been disposed to make con- 
cessions for spot shipment owing to their need of ready 
tonnage. Coke shows no change from 270s, to 280s., 
while pit-wood keeps very firm at about 70s. owing to the 
scarcity of supplies. 





Latest News from the Provinces, 


SHEFFIELD. 
Iron, Steel, and Coal. 


In the market for Derbyshire and Lincolns)ire 
pig iron there are no price changes to record this wok, 
although in both this and the hematite iron markets 
there is talk of a coming movement in minimum quota- 
tions. Supplies continue very restricted in most casos. 
There is no difficulty in obtaining steel now; in fact, 
some of the basic furnaces here are idle, or only partia lly 
employed. The output, however, compared with pre-war 
days, is very large, and the finished trades are quite biy 
consumers. America and Belgium are undercutting us 
for basic billets and bars, and Belgian iron bars and houps 
are being imported. Makers of acid steel, however, are 
not affected by this growing competition, there being a 
very healthy demand by railway steel departments. The 


journed until Wednesday, the 6th inst., to decide whether Ne , | ; ‘ ‘ 
South Wales should take part in the forthcoming ballot, wport. crucible furnaces continue in an unsatisfactory condition, 
it being understood that in the meantime the South Wales The searcity of ready tonnage has occasioned | With much short time worked. The demand for steam 

fuel is well above output, though small coals are in rather 


On paper 


delegates would receive a mandate from their lodges. 


weakness in the position of many collieries 


Lead of the Executive. 


they are fully sold, but the absence of adequate supplies of 
steamers has dislocated their arrangements. The position, 
however, is improving. 


better supply, but the export of steams is still prohibited. 
Best South Yorkshire steam hards are 33s. 2d. to 33s. S8d., 
best Derbyshire 32s. 8d. to 33s. 2d., seconds and cobbles 
3ls. 8d. to 32s, 2d., nuts 31s. 2d. to 32s. 2d., best hard 


slacks 28s. 5d. to 28s. 1ld., seconds 27s. lld. to 28s. 5d., 
soft nutty 27s. 8d. to 28s. 2d., peas 26s. 2d. to 26s. 8d., 
and small slacks 23s. 2d. to 24s. 2d. In house sorts, branch 
is 37s. 2d. to 37s. 8d., and best Silkstone 33s. 8d. to 34s. Sd. 
per ton at pit. 


Order for Armour Plate. 


A little relief to the quietude of armament de- 
partments will, it is believed, be experienced here almost 
immediately. For some time it had been known that 
Japan had decided on a new battleship, and it now seems 
certain that the contract for all the armour plate required 
for the vessel—about 5000 tons—will be placed in Sheffield. 
The order is reported to have been entrusted to one firm, 
the identity of which is being guessed at pretty shrewdly 
in steel circles, though at the moment of writing I have 
been unable to obtain any official confirmation. If it 
has come to Sheffield, this contract should keep the 
firm’s heavy plate mills employed for fully six months, 
by which time Japan may have placed a similar contract 
for another battleship she proposes building, beside which 
there are hopes here that the British Admiralty will be 
in the market for battleship material and equipment 
before very long. For some little time past Sheffield has 
been making shell for Japan, I believe, though it is known 
that she has been supplying much of her own armour 
plate requirements. 


Here and there stoppages toek place in the, coal- 
field last week-end and early this week as a protest against 
the action of the national Executive concerning the datum 
line, but the stoppages were of short duration. e or 
two of the saner leaders deprecated the short-sighted 
policy of sectional stoppages, and pointed out to those 
who would urge a strike in South Wales, even if other 
districts approved of the national scheme, that such a 
course only meant that South Wales would be defeated 
badly. The experience of the Yorkshire miners last year 
was pointed to as an example of the folly of district action. 
Of course, a vote against the coalowners’ offer of increased 
wages dependent upon improved output does not neces- 
sarily mean a strike, but it. is next door to it. A good deal 
of discussion has taken place as to what majority is 
necessary in the forthcoming ballot to determine action. 
It is pointed out that the men are not asked to vote for 
or against a strike. If they were, a two-thirds majority 
would be necessary for a strike. In the present case a bare 
majority only will decide the issue. If the majority 
is against the owners’ terms the notices handed in by the , D : ‘ 
miners will be declared effective, unless, of course, their | leaders in prolonging the strike notices. The workers 
leaders make further efforts to stave off-drastic action. | appear to be against payment by output, but the result 
The chances are that South Wales will vote against the | of the ballot should make the position more clear, that is, 
owners’ terms, but there is a probability that the majority | provided a representative ballot is completed. Some 
will not be as heavy as expected in many quarters. This | are against the ballot altogether. The Scottish Miners 
is assuming that South Wales participates in the ballot. | Executive has resolved to leave its districts to use their 
The Executive Council of the South Wales Miners’} own discretion. Some of the workers are said to 
Federation met on Monday, and its recommendation will | have expressed an opinion in favour of postponed action 
probably be confirmed by the delegate conference on|in order that the union funds might be strengthened, 
Wednesday, the 6th inst. The Executive Council decided | evidently recognising that the present resources would 
to issue a manifesto, and unanimously recommended the | not allow of a protracted struggle. The public is behind 
workmen to vote solidly against the owners’ terms. It | the Government, and is quite prepared to undergo priva- 
was pointed out that while these terms did not contain | tion and discomfort rather than face dictation-and con- 
the expression ‘‘ datum line,” the Council would take it | tinuous unrest engineered by men openly against anything 
that a vote against the owners’ proposals was a vote against | but the immediate satisfying of their own demands, 
the principle of determining wages by a datum line. From | regardless of the effect on the community outside their 
the recommendation of the Executive there is only one} own particular bounds. 
conclusion to be drawn,,and that is that it does not desire : 
any scheme to be introduced which offers any incentive New Coal Field. 
to the miners to increase output. It wants all it can get é : : ‘ 
out of the industry without any guarantee regarding Extensive boring operations have been carried 
output and the needs of the country generally. out at Holmhill Farm, Cambuslang, and coal has been 

struck at varying depths. A bore of fifty fathoms has 

been completed. It is understood that the intention is 
to work the new coalfield in the near future from shafts 
sunk in the region of Burnside, where railway facilities 
would be forthcoming. Operations have been carried 
out on behalf of Messrs. Dunn and Steven, coalmasters. 


Swansea. 


Anthracite coals are very steady, and meet with 
@ good demand. Large coals are about 110s. to 115s., and 
sized qualities are firm, as also are other descriptions. 
Rubbly culm and duff continue scarce. 





SCOTLAND. 
(From our own Correspondent.) 


The Coal Crisis. 


Waite prolonged efforts have been made at 
headquarters to come to a peaceful agreement, the attitude 
of some of the miners is evidently in favour of a strike. 
Already stoppages have occurred in Lanarkshire and 
Stirlingshire m protest against the action of the men’s 





WALES AND ADJOINING COUNTIES. 


Welsh Miners and Ballot. 


Tux delegate conference of the South Wales 
miners decided, as was expected, to agree to the recom- 
mendation of its Executive that South Wales should 
participate in the ballot on the question of the acceptance 
of the owners’ proposals regarding increased wages and 
output. It will be recalled, however, that the Executive 
is recommending the miners to vote solidly against the 
owners’ terms. 


Swansea Metal Exchange. 


Business in tin-plates has been exceedingly quiet, 
and prices are lower on the week. Current values are on 
the basis of 49s, 6d. to 52s. for 1.C. 20 by 14. Other 
quotations are :—Block tin, cash £270, three months 
£275; copper, cash £96 7s. 6d,, three months £96 7s, 6d. ; 
Spanish lead, cash £34 12s. 6d., three months £34 12s. 6d. : 
spelter, cash £40 15s., three months £41 15s. ; and steel 
sheet or tin-plate bars, £23 10s. 





Effect on Tonnage. 


Threats of strike troubles and the cloud generally 
hanging over the industry, which has been in evidence 
for some weeks past, have had disastrous results upon the 
supply of tonnage for our coal export trade, which will 
react upon the miners. Shipowners have naturally taken 
every step to send their vessels as far afield as possible 
in order that they shall not run the risk of having them 
hung up in port for an indefinite period for the want of 
coals. It is only a few weeks ago that there were as 
many as 700 to 800 steamers in South Wales ports, but 
to-day there are only about 240. For the four months 
ended September no less than 604 steamers went away in 
ballast as compared with 175 for the same period of 1919. 
All this means an increased é¢ost of goods. and .material 
brought into the country and diminishes the prospects 
of a reduced cost of living. The supply of tonnage to 
hand has resulted in the greatest difficulty in maintaining 
regular work at the pits owing to the searéity of empty 
wagons. The authorities have been compelled to release 
coals more freely for export regardless almost of the 
question of destination. The effect has been to create 
@ sharp demand on the part of exporters for prompt 
tonnage, and the past week has seen a phenomenal rise 
in outward freight rates. For instance, quite reeentl: 
the rate for Genoa options was about 25s., but this wee: 


Pig Iron. 

There has been little change in the Scotch pig 
iron trade during the past week. Outputs are not increas- 
ing and hematite and foundry sorts continue in restricted 
supply. Nevertheless, it is said that makers were able 
to do a little more export business at slightly easier prices. 
Home quotations remain 








Contract.—Messrs, K. Holst and Co., of Westminster, have 
been awarded a contract for a large ferro-concrete gas holder 
tank for the Dundee Corporation. The work will be carried out 
by Messrs. Holst to their own design. 


Execrrical ResEARCcH AssociaTION.—The Secretary of the 
Department of Scientific and Industrial Research announces 
that a licence, under Section 20 of the Companies (Consolidation ) 
Act, 1908, has been issued by the! Board of Trade to the British 
Electrical and Allied og Research sreecetinn grhion 
has been approved the ye: as complying with the 
conditions Maid owe in the Government. scheme for the en- 
couragement of industrial research. The association may be 
communicated with through Mr. E. B. Wedmore, Electrical 
Research Committee, c.o. Electrical Development Association, 
Hampden House, 64, Kingsway, W.C. 2, 


Finished Iron and Steel. 


Markets are naturally in an unsettled condition, 
owing to the existing unrest, and buyers are proceeding 
with great caution, Works have still a fair proportion 
of work on hand, but new business is scarce, which leads 
makers to take more-interest in overseas specifications. 
Steel plates are busy, but sectional material is very quiet, 
and the position is not improved by. the offerings of com- 

itive Belgian material at cheaper prices than those 
asked for the home article.® American competition, too, 
is becoming keener. Steel sheets are strong, more espe- 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Motor Industry. 


WHILE there is a general slackness in all branches 
of the engineering trades, the motor car industry is more 
seriously affected than any other. The air of prosperity 
that was observable not long ago has given way to some- 
thing approaching a “slump,” and manufacturers see 
little remedy for the Situation except by an intervention 
of the State. After the Armistice the industry had to be 
reconstituted in circumstances of great difficulty. Nearly 
all the firms had done little in the way of manufacturing 
motor vehicles during the war, and on returning to 
conditions they were exhorted by the Government to 
accelerate the production of vehicles as a means of pro- 
viding employment, for which purpose they were granted 
special facilities for obtaining the necessary raw material. 
‘Lhe great obstacle to the reconstitution of the industry 
was the releasing of tens of thousands of military vehicles. 
The Government promised to these vehicles in 
reserve as long as possible, and they have been disposed 
of in occasional lots, andthe placing of this huge quantity 
of automobiles on the market, after being repaired, 
certainly had the effect of restricting the demand for new 
cars. There still remain large numbers of vehicles to be 
sold. Despite this off-loading of released military cars the 
situation appeared particularly brilliant at a time when 
the importation of motor cars and other “luxury” 
articles was prohibited, whereby prices were inflated 
under the influence of speculation and cars were sold at 
treble their normal value. Then the removal of the pro- 
hibition was followed by a total disappearance of the 
speculative element, and manufacturers, who had gladly 
increased their prices to make up for the higher productive 
cost caused by wages and raw material, were unable to 
bring them down sufficiently to retain their customers. 
With the high taxes and the excessive cost of petrol the 
ordinary class of buyers are reluctant to purchase new 
vehicles, Now, to make matters worse, the heavy drop 
in the prices of American cars holds out the threat of a big 
invasion of American vehicles. The French makers’ 
association has appealed to the Minister of Commerce to 
provide a remedy for this state of things, and suggests 
that the Government should employ all the released 
military vehicles for the public services and for the 
colonies and should prohibit the importation ‘of foreign 
cars. It is probable that the Government will find itself 
very embarrassed, for the late prohibition was followed by a 
threat of reprisals which is likely to prevent the renewal 
of what proved to be a hazardous experiment. Moreover, 
the tendency of the Brussels Conference is decidedly 
por to placing any barriers against international 
trade. 


Works at Havre. 


The harbour accommodation at Havre is so 
utterly inadequate for the growing tonnage that various 
groups representing the shipping, commercial and indus- 
trial interests have combined in a powerful association 
which aims at the immediate carrying out of works inde- 
pendently of those that are to be executed under the pro- 
gramme put in hand thirteen years ago. As is usual with 
State undertakings, so much time has been lost over 
preliminaries that the work has been considerably delayed, 
and of the 6 kiloms. of new wharves provided for under 
the programme only 500m. have been completed. Mean- 
while the traffic is growing so rapidly that something must 
be done at once if the port is not to become hopelessly 
congested. The construction of the pipe line from Havre 
to Paris will necessitate accommodation for tank steamers 
and for the storage of oil; coal brought from the United 
States must be unloaded at Havre b the 1 
cannot go to Rouen. Therefore the oil, coal, and other 
interests, backed up by financial establishments, have 
elaborated a programme which they will carry out at their 
own expense for the construction of wharves in the outer 
port 1200 m, long, where the largest mercantile vessels can 
at all times come alongside. The association appears to 
have overcome all official opposition to their project, and 
last week the Government delegated a commission of 
naval experts to investigate the programme in order to 
see if the proposed wharves were likely to interfere with 
navigation. 





Profit Sharing. 


A Bill in favour of compulsory profit sharing, 
introduced in the Chamber of Deputies, has been referred 
to a commission which is carrying out an exhaustive inquiry 
into the matter. The replies already received should 
leave no doubt as to the ultimate fate of the Bill. In prin- 
ciple, profit sharing is approved of if left to the diseretion 
of employers, who can alone judge of how it may be best 
carried. out in special cases, If profit sharing were rendered 
compulsory the men would necessarily claim the right to 
verify the books, and by so doing would secure some 
control over the management, for when the State opens 
the door for the intervention of labour in private enter- 
prises there is no saying where it will end. Such com- 
pulsory participation would be one-sided and very unfair 
unless the men shared in the losses, which they would 
naturally object to, and in one reply the situation is neatly 
summed up in the statement that “‘compulsory profit 
sharing would mean a partial confiscation of capital 
instead of a collaboration between capital and labour.” 
Any State interference is strongly opposed, and the only 
way to ensure the successful operation of profit sharing is 
to leave it in the hands of am ay pan whore in the best 
position to know how to apply it in the interests of all 
concerned, 


Foreign Trade. 


The official returns of foreign trade continue to 
show a steady improvement in the sense that the value of 
exports is growing much more rapidly than the imports, 
this being due partly to the policy of purchasing as little 
as possible abroad, even to the extent of being deprived 











of many things that are not regarded as indispensable. 
During the first eight months of the year there was an 
increase:in the imports of 2817 million francs, as compared 
with the corresponding period of last year, the augmenta- 
tion being again due almost entirely to raw material, such 
as coal. On the other hand, there was an improvement in 
the value of exports of 8662 million francs, of which 5643 
million francs were for manufactured goods. A great deal, 
however, has yet to be done to secure a “ balance of 
trade,”’ for while the total value of imports was estimated 
at 24,561 million francs the exports were valued at only 
14,406 million francs. 





British Patent Specifications. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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STEAM GENERATORS. 


150,257. May 10th, 1920.—Sream Traps, H. W. Spencer, 147, 
Queen Victoria-street, London, and R. J. Cracknell, 32, 
Victoria-street, Westminster, London, 8.W. 

Steam traps of the type which contain a float-operated valve 
in a fluid-tight casing usually suffer from the defect that when 
air is present in the fluid-tight casing in sufficient reed the 
water cannot enter. Steam agree contains a small percentage 
of air, so that air is continually entering the trap in small quanti- 
ties, and the accumulation of this air eventually causes the trap 
to cease to operate. According to the present invention the 
steam trap is provided with means to allow a small quantity of 
air to be trapped in the valve chamber each time the valve opens 
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by the movement of the float to disch: the accumulated water, 


the air automatically escaping from the valve chamber at the 
next operation of the valve. The trap operates in the usual 
manner, but, in addition, when the ticchenge valve A is shut the 
air escape valve B is open so that a small quantity of air can pass 
from the upper part of the casing into the chamber C, where it 
is trapped for the time. But when the float drops and opens the 
discharge valve A this air is discharged with the overflowin 
water, and during this time the air escape valve B is closed an 
the escape of steam prevented.—Sepi 2nd, 1920. 


INTERNAL COMBUSTION ENGINES. 


150,198. November 4th, 1919.—Pistons ror RECIPROCATING 
Enarnes, F. H. Royce, Nightingale-road, Osmaston, Derby, 
and Rolls-Royce, Limited, Nightingale-road, Osmaston, 
Derby. 

With the trunk type of piston, owing to the angularity of the 
connecting-rod at the power stroke, there is a tendency to thrust 
tho piston against one side of the cylinder, which causes a noise 
commonly known as “ piston knock” or “piston slap.” To 
eliminate this the piston is generally made with the smallest 
clearance compatible with safety against seizure. In some cases, 
however, the end desired cannot thus secured, such as, for 
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example, where the piston is made of aluminium—in order to 
secure well-known advantages—and the cylinder is of cast iron, 
in which case, owing to the greater cient of expansion of 
aluminium over that of cast iron, it is necessary to allow a 
bray clearance, with the result that when the engine is started 

fore the metals have expanded under the effect of the heat a 
“knock” is perceptible. According to the present invention 
there is arranged on the piston skirt on the side remote from that 





side of the cylinder which takes the side thrust due to the an- 
gularity of the a nr Fela on the power stroke, a plunger or 
ram at a) ximately the level of the gudgeon pin. This position 
of the plunger secures a more efficient elimination of the knock. 
The — ram is pressed against the cylinder wall by any 
suitable means,such as @ spring or oil pressure, for which latter 
the engine lubricating system may be used.—September 2nd, 
1920. 


150,238. February 25th, 1920.—Scavencine Device Yor 
Comsustion EncrNzs, North British Diesel Engine Works, 
Limited, South-street, Whiteinch, Glasgow, and J. C. M. 
Maclagan, 14, Park Corner, Westland Drive, Glasgow. 

The invention, which is rn eg soma to combustion engines 
baving piston-rods or tail-rods, has for its object to provide 
simple and effective means for ensuring complete scavenging 
at the end of the working stroke, the means being applicable 
either alone or in conjunction with other scavenging devices. 

In the example described in the specification there is formed in 

the lower part of the piston-rod A a part B of reduced diameter. 

This is enclosed by a sleeve C, which is held in position between 

the crosshead D and the lower end of the upper part E of the 

piston-rod, Around its periphery is a series of ports F and a 

series of ports G. The series of ports F communicate with the 

interior of the cylinder, and the ports are in axial line with the 
walls between tne ports G, which are adapted to coincide with 
ports H in a sleeve K in the cylinder cover L, which ports com- 
municate through its walls with an annular chamber M formed 
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in the cylinder cover. Scavenging air is wapplied to the annular 
chamber and passes therefrom cara the ports in its walls 
and in the sleeve to the space within the sleeve and from thence 
to the interjor of the eylinders at that point in the travel of the 
rodfat which the chamber ports and the co-operating series of 
sleeve ports coincide. The total width of each series of ports is 
made rather less than half the circumference of the sleeve and 
of the chamber wall. and while the one series of sleeve ports is 
in a position to operate with the chamber ports the other series 
—which communicate with the cylinder—is made in axial line 
with the spaces between these ports, and so in passing the 
chamber ports do not open communication theréwith.—Septem- 
ber 2nd, 1920. 


GAS PRODUCERS. 


150.261. August 2Ist, 1919.—Rorary Grazes ror Gas Pro- 
pucers, H, Nielsen, 13, Firs-avenue, Muswell Hill, Middle- 
sex, and F. D. Marshall, 19, Queen Anne’s Chambers, West - 
minster. 

This invention relates to rotary grates for gas producers of 
the kind having a conical blast distributor formed in several 
steps or layers with apertures for the distribution of the blast, 
a revolving water-sealed ash pan supported on wheels or rollers, 
a blast pipe in the centre of the ash pan, and means for 
keeping the fuel in a state of continual irregular movement and 
in a loose condition. The grate consists of two or more super- 
imposed flat sections of suitable material provided with openings 
for the admission of the blast to the fuel and protection lips 
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which prevent the fuel from entering the interior of the sections. 
The sections are preferably circular or polygonal in cross section, 
and they gradually increase in diameter from the top down- 
wards to the bottom of the producer in such a manner that they 
enclose a cone the shape of which closely dpproaches that of the 
top of the fuel bed, aerer preventing the blast short-circuiting 
during its passage through the fuel. As the grate revolves a 
local shearing action of the fuel between or bac each = 
of grate sections is effected whereby any consolidation of clinkers 
is prevented and the fuel in proximity to the sections is main- 
tained in a loose condition, thereby facilitating the passage of the 
blast.— September 2nd, 1920. 





SWITCHGEAR 


150,109. June 13th, 1919.—Execrric Swircues, R. P. Myers, 
38, Handsworth-road, West Green, London, N. 15. 

This invention relates to an automatic switch which is particu- 
larly adapted fer use in connection=with flashlight advertising 
apparatus, in which lamps of different colours are alternatively 
switched into circuit. Assuming current has passed to one set 
of lamps, the bow 8 ring A isin contact, as shown with 
the contact pin B on ilar and current passes through the 
wire D on the cylinder &, which immediately expands longi- 
tudinally owing to the heat ° uently the free 
end of the cylinder E which is in contact with its conreencing 
contact pin F on the short arm G pushes the short arm G away, 
and thus oscillates the jever H and presses the bow-shaped 
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spring A hard against the contact pin B, causing the spring A to 
belly in the opposite direction, which breaks the circuit extin- 
guishing the lamps and brings it into contact with the contact 
pin K, current thus passing to the other set of lamps of a different 
colour. The cylinder L is now expanded, while the cylinder D 
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cools and contracts, with consequent oscillation of the lever H 
and pressure of the spring A on the pin K, causing it to belly 
again in the opposite direction and contact with the pin B, the 
operation described above being repeated.—September 2nd, 1920. 
150,111. June 16th, 1919.—Execrric Swircues, J. H. Tucker 
and Co., Limited, and J, B. Tucker, both of King’s-road, 
Hay Mills, near Birmingham. 
In the tumbler switch described in this specification the operat - 
ing member moves the leaf spring contact into electrical con- 
nection with the lower fixed contact. The leaf spring contact 
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breaks the circuit with & quick-break action when it is released 
by the corresponding movement of the operating member.— 
September 2nd, 1920. 


TELEGRAPHY AND TELEPHONY. 


150,025. May 14th, 1919.—Exvecrricat RECEIVING APPARATUS 
SUITABLE FOR AMPLIFYING AND RecorpDING WEAK ELECc- 
TRIC CURRENT Lwputses, Creed and Co., Limited, and D. 
McLennan, both of Telegraph Works, 3, Addiscombe-road, 
Croydon. 

This invention has reference to electrical receiving apparatus 
specially adapted for detecting and utilising wireless or other 
weak current impulses, and its object is to provide apparatus 
of this kind that can be worked efficiently at a high speed so 
that wireless and other telegraphic messages can be transmitted 
at a high speed and received and utilised in an efficient manner. 
The arrangement is such that when the telephonic diaphragm A 
is not being vibrated by incoming electric impulses the electric 
circuit E is complete through the agitating device D and the 
loose carbon conducting material B and the recording device G, 
say, the needle of a syphon recorder, will draw a zero line A— 
see Fig. 2—on a record sheet or tape, but upon the receipt of 
each signal the diaphragm A will vibrate at its own rate and 
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cause the device D to vibrate and by agitating the loose conduct- 
ing material B increase the resistance of the electric circuit E 


to such an extent as to reduce the current flowing in the circuit | 


practically to a negligible value, thus in effect opening the circuit. 
As a result the recording needle will be deflected and draw the 
deflected line B, the length of which will depend upon the 
duration of vibration of the diaphragm under the action of the 
electrical impulses or signal being received. Any weak currents 
set up during this action by momentary decrease in the resist- 
ance of the circuit between the particles of loose conducting 
inaterial B will be absorbed or quenched and thus rendered 
inoperative on the recording device by the means provided for 
this purpose in the electrical cireuit. Other arrangements of 
the cireuits are described in the specification.—August 16h, 
1920. 


TRAMWAYS AND RAILWAYS. 


150,120. June 20th, 1919.—Etrcrriciry Cotrecrors, British 
Insulated and Helsby Cables, Limited, and J. W. Astley, 
both of Prescot. 

The current collector according to this invention comprisés 

a grooved contact slipper mounted at one end on a horizontal 

transverse pivot carried-directly by a vertical spindle which is 

capable of rotating in a fitting on the end of the trolley pole, 








A spring is adapted to press the slipper against the conductor. 
This spring will receive local or sudden .pressures or jars which 
may come upon the slipper, and furnish a local cushioning and 
softening effeet. At the same time, by acting on the slipper and 
having only the light slipper to move, it will keep it in permanent 
contact with the conductor, irrespectively of the movement of 
the trolley pole or arm itself as a whole, which is moved towards 
the conductor by a spring in the usual manner. The leading 
end of the slipper is cmrcen upwards and backwards, so forming 
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an inclined curved nose, and the tail is similarly formed, so that 
in the event of the pole and slipper getting detached from the 
conductor and fouling a frog or other similar fitting of an over- 
head equipment, the slipper will be depressed at the edge of the 
device and will not carry away or break anything, but will allow 
the trolley fitting to pass under it. The holes in the slipper are 
filled with graphite. The specification contains modifications of 
the design.—September 2nd, 1920, 


150,122. June 20th, 1919.--Ratm BonDs ANbD StmtLar ELEcTRIC 
Covptines, J. Mather, 14, Bridge-road, Stockton-on-Tees. 
The electric coupling described in this specification is provided 
with a terminal or shank fitted with a wedging device. The rail 
or conductor is formed with a hole as distinct from a groove and 
having one of its ends closed. When the terminal has been 
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forced into the hole and the wedging device has expanded the 
terminal into contact with the walls of the hole, the terminal 
and the wedging device are entirely enclosed within the hole. 
The drawings show one arrangement of the device. Two alter- 
native designs are described in the specification.— September 2nd, 
1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


150,162. August 5th, 1919.—Cuvcks, S. E. Smith, 8, Birkbeck - 
road, Tottenham, Middlesex. 

The chuck described in this specification, it is claimed, is 
particularly applicable to holding tools, such as taps, which are 
subjected to forces alternately in opposite directions. The chuck 
is of the usual design, except that to provide an intensified grip 
of the jaws on the shank of the tool a sub-jaw A is provided, one 
of which may conveniently be located between the inner edge 
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of each of the jaws B and the body C. The sub-jaw is shown as 
a wedge, the inner end or edge D of which is made as an inclined 
plane that projects in the path of movement of the shank E. 
By the movement radially outwards of the wedge the relative 
jaw B wi'l be forced downwardly against the inclined inner face 


of the ec... ™, and by this against the shank E.—September 2nd, 
1920. 
150,035. May 21st, 1919.—-Cask-HARDENING AND TEMPERING, 


8S. Whyte, “ Shirley,” Karlswood-road, Redhill, Surrey. 

This invention has for its object (a) to facilitate the limitation 
of the case-hardening effect to those parts alone which are 
required to be hardened and to ensure that adjacent parts 
required to remain soft are not affected by the carborising pro- 
cess; and (6; to prevent hardening or tempering at desired 
spots or regions in an article subjected to quenching. The anti- 
carbonising compound is composed. of fireclay and sodium 
silicate together with agents such as borax and sodium car- 
bonate, and is preferably of the following approximate compo- 
sition :—Fireclay, 63 per cent.; sodium silicate powder, 25 per 
cent.; fused borax, 6 per cent.; sodium carbonate, 6 per cent. 





When it is desired to use the composition three parts by weight, 
of this mixture are boiled with three parts by weight of water, 
When askin forms on the surface one part more of the mixture 
is added and the whole boiled until it becomes of the consisten«y 
of paint. For case-hardening small parts like bolts, which require 
their threads protected, the thread portions are coated coy. 
veniently by dipping in the paint-like composition. For larger 
work, such as cam shafts, &c., the compound is conveniently 
applied to the required portions by means of a brush. The parts 
themselves should be warmed to a temperature not exceeding 
70 deg. Cent. before applying the composition. Two coats 
should be applied in this way, but the first should be practically 
dry before the second is applied. Final drying should be dono 
gradually and preferably at a temperature below 100 deg. Cen{, 
When the compound has set the articles are packed for carbonjs- 
ing and the usual carbonising operations are carried out. It is 
claimed that the parts protected by this composition remaiy, 
quite soft and are not affected by the carbonising operations. 
In addition to case-hardening, the compound described may bw 
applied in other heat-treating processes, such as for preventiny 
hardening at desired spots or regions in carbon tool steel, |), 
this case there is no anti-carbonising action, but merely a ro- 
tardation of cooling effect.—August 23rd, 1920. 








Forthcoming Engagements. 


TO-DAY. 

Tue Juntor INstiruTion or ENuiINEERS.—39, Victori 
street, Westminster, 5.W. Lecturette, “The Manufacture «/ 
Wood-wool,” by Mr. A. J. Simpson, Member. 

InstiTuTION oF Locomotive ENGtIneers. — Manchester. 
General meeting. Paper: “The Management of a Locomotive 
Repair Shop,” by Colonel H. E. O’Brien. 7 p.m. 

SATURDAY, OCTOBER 9ru. 

MANCHESTER ASSOCIATION OF ENGINEERS.-—-Visit to Si: 
W. G. Armstrong, Whitworth’s works, Openshaw. 2.30 p.n 
Presentation of the ‘Constantine’ and ‘“‘ Butterworth 
Medals. Inaugural address by the President, Mr. Henry Pilling, 
M.B.E., M.I. Mech. E. At 7 p.m. 

THE NortH oF ENGLAND InstTiTUTE OF MINING AND MECHA. 
NICAL -ENGINEERS.—In the Wood Memorial Hall, Newcastle 
upon-Tyne. The scllowing peners will be open for discussion : 
““A Few Notes on Coal-dust Experiments,” by Mr. R. W 
Anderson, M.C., B.Sc.; “‘The Electric Welding of a Corrode | 
Boiler Shell,” by Mr. A. Kenneth Dawson. The following pape: 
will be read or taken as read :—‘*‘ Steam Economy,” by M:. 
Philip Kirkup, jun., D.S.0., M.C. At 2 p.m. 

KEIGHLEY AssocIaTION oF ENGINEERS.—In the Assemb! 
Room of the Cycling Club, Keighley. ‘‘The Paragon System 
and the Electrification of Battleships and Mercantile Marine, 
by Captain Wm, P. Durtnall. At 6.30 p.m. 


TUESDAY, OCTOBER 12rx. 


Tae Enorerers’ Civus.—Manchester. Lecture on “ Lordi 
Kelvin :_ Scientist and Inventor, 1824-1907,” by Mr. J. A 
Robertson, M.I.E.E. IRIlustrated by lantern slides. 7.15 p.m. 

Oxp Srvpents’ AssociaTION oF THE RoyAL COLLEGE 0} 
Science, Lonpon.—-A Re-union of Old Students of the Roya! 
College of Science will take place at the Imperial College Union, 
Prince Consort-road, South Kensington, London, 8.W. Informe 
dinner at 6.30 p.m., charge 4s. Social intercourse and musi 
at 7.30p.m. Professor J.C. Philip, O.B.E., D.Sc., Hon. Secretar) 
to the War Memorial Committee, will make ap announcement 
of the progress made with the war memorial. Mr. J. W. William- 
son, B.Se., will deliver his address, entitled “*The Proposed 
University of Science and Technology: Can a Useful ani 
Worthy University be Based on Pure and Applied Science *? 
At 8 p.m. 

MANCHESTER GEOLOGICAL AND Mrxtna Socrery.—-Queen 
Chambers, 5, John Dalton-street, Manchester. Annual general 
meeting. At4p.m. The Council will meet at 3 p.m. 

Tue InstirutTion or Locomotive Encineers (LONDON).- 
Opening meeting of the Leeds Centre at the Philosophical Hal). 
Park-row, Leeds. ‘‘ Articulated Engines,” by Colonel E. Kitson 
Clark, chairman. 7 p.m. Preceded by a visit to Messrs. Kitsor 
and Co.'s works, Airedale Foundry, Leeds, where articulate: 
locomotives will be shown. 

WEDNESDAY, OCTOBER 13rn. 

Tue AssocratioN oF ENGINEERS-IN-CHARGE.—St. Bride 
Institute, Bride-lane, Fleet-street, E.C. 4. ‘* Progress in Indus- 
trial Lighting,’ by Leon Gaster. At 7.30 p.m. 


FRIDAY, OCTOBER 1lodra. 

Roya Society or Arrs.—John-street, Adelphi, London, 
W.C. 2. Indian Section. ‘ British Trade with India,” b: 
Thomas M. Ainscough, O.B.E., H.M. Senior Trade Commi:;- 
sioner in India and Geyion, at 4.30 p.m. 


MONDAY, OCTOBER 18rx. 


Puysicat Soctrety or Lonpon.—The next meeting of tli 
Society will consist of a joint diseussion with the Faraday Societ y 
on the subject of ‘‘ The Physics and Chemistry of Colloids.’ 


WEDNESDAY, OCTOBER 20ru. 

Tue INstTITUTION oF LocomoTivE ENGINEERS (LONDON). 
At Caxton Hall, Westminster. ‘‘ The Management of a Locomv 
tive Repair Shop,” by Colonel H. E. O Brien, D.S.0., member, 
Horwich. 7 p.m. 

THURSDAY, OCTOBER 2Isr, 

INSTITUTION OF MECHANICAL ENGINEERS.—Conversazione it 

Storey’s Gate. 





FRIDAY, OCTOBER 22np. 


INSTITUTION OF MEcHANICAL ENGINEERS.—General Meeting. 
Presidential Address by Capt. Riall Sankey. 


WEDNESDAY, OCTOBER 271x. 

Tue InstiTuTE oF AERONAUTICAL ENGINEERS.—In the Larg: 
Physics Theatre of the Royal College of Science (New Building), 
South Kensington. ‘‘ The Structure of Steel,” by Colonel N. '. 
Belaiew, C.B, At 7.45 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


HALL AND Pickies, Limtrep, Manchester and Sheffield, have 
removed their London office to Iddesleigh House, Caxton-street, 
Westminster, 8.W. 

As a result of the ext of its t » the Brightside 
Foundry and Engineering Company, Limited, has been com- 
pelled to take over larger premises in Liverpool. All com- 
munications from October 2nd should be forwarded to the new 
address, 242, Upper Parliament-street, Liverpool. 


Mr. Gro. ANDERSON, A.M.I.N.A., informs us that he has 
severed his connection with Fleming and Ferguson, Limited, 
after sixteen years’ representation of that firm’s interests in 
London, and that he intends to’ carry on business at No. 9, 
Fenchurch-avenue, as a dredging plant specialist. 
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PUBLIC NOTICES 





ssistant Engineers Re- 


— 
QUIRED for the PUBLIC WORKS 
DEPARTMENT of the “ FEDERATED 
MALAY STATES for three vears’ service, 
ith prospect of permanency. Salary 400 dollars per 
vonth, rising by annual increments of 25 dollars per 
* th to 450 dollars per month for the period of the 
=n nt, then rising by annual increments of 25 
Sars per month to 600 dollars per month, with 
e apects of further advancement. (The sterling value 
prthe dollar is at present fixed by the Government at 
A strictly temporary war bonus of 20 per 
is at present persis oe anne men ; 
en receive in addition a married allowance 
a ged erlang of salary. Free passages provide 
ks Candidates, age 23-35, preferably single. must have 
, good theoretical training at_a university or 


2s. 4d.) 
cent, of stlary 


1 

+ ie rineering college recognised by the Institu- 
A of Civil Engineers, or have completed articles 
with civil ens rineers Of standing and. passed the A.) 
Inst.” C.F. examination, and in addition have had 
two years’ practical experience. Preference will be 

n to applicants. who have had experience in 
rive s for the examination of deep founda- 


¢g boring 
ant Apply at once, by letter, to the CROWN 


GENTS FOR THE COLONIES, 4, Milibank, 
London, S.W. 1, quoting M/F.M.S. 9855. Candidates 
must have served in some branch of Forces 


during the late war, unless satisfactory reasons for 
not having done so can be furnished. 2038 





fivil Engineers Tinsitved 

/ pv the Administration _of the TAN- 

¢ ANYIKA TERRITORY (formerly German 

ast Africa) for 20-30 months’ service in 

the PU BLIC WORKS DEPARTMENT, with possible 
extension. Salary £400 per annum, rising by annual 
increments of £20 to £500, with prospect of advance- 
ment to £600 per annum. A local allowance equiva- 
lent to 50 per cent. of salary is at present given to 
compensate for the loss of purchasing power of the 
rupee. the rate of exchange of which is now fixed at 
Rs, 10 to the £. This allowance is, however, liable 
to revision in two years’ time. An outfit allowance 
of £30 is ps uvable on first appointment, free quarters 
and passages.—Candidates, aged 25-40, preferably 
who have ‘subd knowledge and experience as 










single, 

civil en -ers on waterworks and water supply, 
should y at once, in writing. giving age and 
brief details of exverience, to the CROWN AGENTS 
FOR THE CO! ONIE S, 4, Millbank, London, S.W. 1, 
quoting M/Tang. 10, oR4 Applicants must have 
served in some branch of H.M. Forces during the late 
war, unless satisfactory reasons for not having done 
go can be furnished. 203 9 











uantity Survevor Re- 
QUIRED by the GOVERNMENT of 
‘the STRAITS SETTLEMENTS for service 


TS 
PUBLIC WORKS DEPARTMENT 
Salary 500 


in the 
for three years, with possible extension. 


dollars a month, rising annually by 25 dollars a 
month to 550 dollars a month. The sterling value of 
the dollar is at present fixed by the Government at 


Free passages provided. Candidates, aged 
must be members of 


2s, 4d. 
30 to 40, preferably unmarried, 


the Surveyors’ Institute, who have had practical 
experience on large modern ferro-concrete and other 
structures. They must be able to prenare quantities 
and estimates and measure up variations, and also 
prepare figures for certificates of payments on large 
works.—Anply at once in writing, giving are and 
brief (utuils of experience, to the CROWN AGENTS 





PO. THE COLONIES, 4, Millbank, London, 8.W. 1, 

quoting M/Straits 10,290. Applicants must have 

served in some branch of His Majesty’s Forces during 

the late war, unless satisfactory reasons for not 
20: 


having done so can be furnished. 2031 

g3 S rok im el are INVITED for _pen- 

sionable APPOINTMENTS as INSTRUC 

TORS in SURVEY and MATHEMATICS at a Survey 
School in process of formation for natives. 

Salary £600 a year, rising by annual increments of 





Survey Department, Gold 


COAST COLONY. 


£30 to £720, thence by £40 to £920 a year, with a 
charge allowance of £72 added after £720. Free fur- 
nished quarters or an allowance in lieu. Liberal 


allowances when travelling. Leave at the rate of five 
days’ vacation leave for each calendar month of 
service, followed by five days per month return leave 
if returning for further service. Free passages both 
ways. <A tour of service normally lasts eight or 
twelve months, according to the exigencies of the 
service 

Candidates, who have had practical experience of 
survey work, or who have passed the A.M.I.C.E. 
examination, or who have received a good mathe- 
matical or engineering education at a university 
should apply at once by letter to the CROWN 
AGENTS ror THE COLONIES, 4, Millbank, 
London, 8.W.1, quoting M/Gold Coast 10.184. 
Candidates must have served in some branch of H.M. 
Forces during the late war, unless satisfactory reasons 
for not having done so can be furnished. 2030 





ot [The Secretary of State for 


INDIA in COUNCIL is prepared to 

rere APPLICATIONS for the follow- 

ng APPOINTMENT in connection with 

the Central Woodworking Institute, Bareilly, in the 


United Provinces, India. Applications should be 
ane to the’ REVENUE SEC CRETARY, the India 
Yffice, Whitehall, London, § 1; they should state 





age, experience, educational qualifications, if any, 
and give three references. Copies of testimonials 
Should be sent, not originals. The Secretary of State 
would be prepared to offer somewhat higher pay than 
is mentioned below in the case of exceptionally well 
Gualified candidates. The rupee now stands at about 
one shilling and sevenpence sterling. The appoint- 
ment would be for three years; passage to and from 
India ronid be provide 
peuLLWR. IGHT and MECHANICAL ENGINEER. 
ay Rs, 450, rising to Rs. 490. Must have extensive 
practical experience in the erection and running of 
page and woodworking machinery, and be able to 
= charge of instructional work of classes in this 
- ject. A knowledge of steam and internal 
“ombustion engines and of woodworking machinery is 
desirable, 209. 





Wigan and District Mining and 
A ECHNICAL COLLEGE. 
pplleations. are 


vae invited for the 


following 
LE ECTURER IN MECHANICAL ENGINEERING. 
LECTURER IN ELECTRICAL AND MECH 
ENGINEERING. asmCAL 


Salary 
es T.—£160-£10-£380. 
In fixi trade Il.—£250-£10-£290-£15-£500, 2 
fies xing initial salary, full allowance will be made 
* ears of service in teaching or in industry. 
“ ‘articuiars may be had from the PRINCIPAL, to 
om applications should be sent as carly as possible, 
2085 





H.M.S. 





The Engineer 
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PRINCIPAL CONTENTS OF THIS 





Locomotive Footplate Experiences, No. VII.— 
Two Runs on the Caledonian Railway. 


Stresses in Portals. 





Short Histories of Famous Firms, No. VIII.— 
E. B. Wilson and Co. 








A 200-Ton Floating Crane. 
The Air Conference. 





American Concrete Mixing Machinery—No. IV. 





The International Iron and Steel Trade. 


ISSUE. 


Raleigh. 














PUBLIC NOTICES 


THOMAS 


BORRETT otherwise JOHN 
BORRETT deceased. 


Notice is Hereby Given Pur- 
SUANT to the Act of Parliament 22/23, MA 
Cap. 35 that all CREDITORS and other PERS 
HAVING ANY DEBTS, CEAIMS OR DEMANDS 
upon or against the ESTATE OF JOHN BORRETT 
otherwise JOHN THOMAS BORRETT late of 134, 
St. John-street, Clerkenwell, in the County of 
London, Blacksmith (who died on the 2ist day of 
February 1920 intestate and to whose Estate Letters 
of Administration were granted by the Principal 
Probate Registry of the High Court of Justice to 
HENRY BORRETT a natural and lawful brother and 
one of the next of kin on the 22nd day of September 
1920) are hereby required to send in particulars of 
their debts, claims, and demands to us the under- 
signed the Solicitors for the said HENRY BORRETT 
as Administrator on or before the 10th day of 
November 1920, and Notice is also Hereby Given that. 
after that date the said Administrator will proceed to 
distribute the Assets of the said John Borrett other- 
wise John Thomas Borrett amongst the parties 
entitled thereto having regard only to the debts, 
claims, and demands of which he shall then have had 
Notice and that he will not_be liable for the assets 
or any part thereof so distributed to any persons of 
whose debt, claim or demand, he shall not then have 
had Notice. 

DATED the om day of October 1920. 

J. NIXON WATTS and CO., 


JOHN 


of 55/56, Chancery-lane, London, 
W.C. 2, Solicitors for the Adminis- 
2040 trator. 





otice is Hereby Given that 
the PARTNERSHIP _ heretofore_ subsisting 
between us the undersigned PERCIVAL ARTHUR 
REECE and WILLIAM ARTHUR WALES carrying 
on business as Engineers at 36 Spring Gardens Man- 
chester under the style or firm of ‘‘ Reece and Wales ’”’ 
has been DISSOLVED by mutual consent as and 
from the seventh day of October 1920 
All debts due to and owing by the said late Firm 
will be received and paid by the said Percival Arthur 
Reece who will continue business on his own account 
apd in his own name at 36 Spring Gardens Man- 
chester and the said William Arthur Wales shall 
carry on business on his own account at 64, Fountain 


Street, Manchester. 
Dated this Seventh day of Re 1920. 
DRCIVA RTHUR REECE. 
2028 W. A. WALES. 





Reconstruction Reinforce- 


MENT, 

ENGINEERS = INVITED to APPLY for PAR 
TICULARS of WALKER- WESTON REIN- 
FORCEMENT, which offers scientific and economic 
advantages over all existing types. The Walker 
Weston System is used by the Port of London Autho 


tity on its vast schemes of construction, with 
} highly satisfactory results. Agents wanted in several 
stricts. 


THE WALKER-WESTON CO., Ltd., 
7. pari eos me t, 
London, E.C, Ex. 





The Proprietor of Letters Patent 
Nos. 102,143 and_ 102,256, relating to 
“* IMPROVEMENTS IN AUTOMA TIC FLUID 
MEASURING APPARATUS 
DESIRES to DISPOSE of his PATENTS or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the patents in 
this country. 
Enquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, 





65/66, CHANCERY-LANE, LONDON, wes. 





PUBLIC NOTICES 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
MACHINE FOR MAKING OUTER 
CASINGS OF MATCHBOXES. 
Trek: Proprietorsof British Letters 


TENT No. 16,936 of 1915, are prepared to 
SELL. the PATENT or to LICENSE British Manu- 
facturers to work under it. It relates to a new 
method and machine for manufacturing the outer 
easing of matchboxes, in which the pressing roller 
accompanies the partially wound casing along the 
mandrel. 
Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, , 
1996 London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
RUSTING OF MILK CHURNS. 
TheP Proprietors of British Letters 


ENT No. 11,821 of 1907, are prepared 
to SEL ae the PATENT or to LICENSE British manu- 
facturers to work under it. It relates to an improved 
method of preventing rusting in tinned iron vessels, 
— those used for storing and transporting 
milk. 


Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
1995 London, E.C. 1 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
MACHINE FOR MAKING BOXES. 


[the Proprietorsof British Letters 
PATENT No. 13,246/15, are prepared to 
SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. It relates to a machine for 
making boxes of paper and thin wood. 

Address, BOULT, WADE and TENNANT, 

111 and 112, Hatton-garden, 
1997 London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
MACHINE GUNS. 


[he Proprietorsof British Letters 


PATENT No. 18,849 of 1908, are prepared to 
SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. It relates to an improved 
and simplified construction of the loading mechanism 
of machine guns. 

Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
1998 London, E.C. 1. 





sey Navigation. 
GRABS — SALE. 

The Trustees of the Clyde Terinatign invite 
OFFERS for TEN SURPLUS GRABS, as they lie at 
Glasgow Harbour, for dealing with Ore or Coal. The 
Grabs, including suspenders, are of the single-chain 
type, with removable teeth, of a capacity of a cubic 
yard and a half, and weigh 50 cwt. each. ‘hey may 
be inspected at any time by arranging with the 
Mechanical Engineer. 

ffers for one or more of the Grabs to be lodged 
with the undersigned on or before Monday, 25th 
October, 1920. 
The Trustees may not accept the highest or any offer. 
T. R. MACKENZIE, 
General Manager and Secretary. 
16, Reber. ee. east 
h October. 1 2035 


PUBLIC NOTICES 


A berdeen Corporation Water- 
WORKS. 
EXTENSIONS, 1920. 
CONTRACT No. 2.—ADDITIONAL STORAGE 
RESERVOIR. 

The Town Council of Aberdeen are prepared to 
receive TENDERS from competent persons willing 
to enter into a contract-for the CONSTRUCTION of 
a STORAGE RESERVOIR and ancillary WORKS at 
Invercannie, near Banchory Railway Station. 

The work comprises about 70,000 cub. yds. excava- 
tion, 18,000 cub. yds. concrete, 30,000 sq. yds. 
asphalting. 

The drawings may be inspected and specifications, 
schedules of quantities and forms of Tender obtained 
on and after 15th October, 1920, on application at the 
bs =i Engineer’s Office, 414, Union-street, Aberdeen. 

or each specification a deposit of Five Pounds 
skated in cash will be required, which sum will, 
after a Tender has been accepted, be returned to the 
tenderer, provided that weal shall have sent in a bona 
fide Tender, based on the drawings, specification and 
schedule of quantities provided, with the schedule 
of quantities and other schedules fully priced out in 
detail and shall not have withdrawn the same. Pro- 
vision is made for adjustment of the contract sum to 
meet alterations in the cost of labour and materials. 

Fh site may be inspected at any time by appoint- 





ye on the forms prescribed and enclosed in 
securely sealed envelopes. endorsed ‘‘ Tender for 
Storage Reservoir,”” and addr to the under- 
signed, must be delivered not later than 5th Novem- 
ber, 1920. 
The Town Council do not bind themselves to accept 
the lowest or any Tender. 
GEORGE MITCHELL, ME Mech. E., 
Water Engineer. 
Water Engineer’s Office, 
414, Union-street, Aberdeen, 
1st October, 1920. 1920 





(ity. and County of Bristol. 
NEW ROAD, BRISTOL TO AVONMOUTH. 
CONTRACT No. 1. 
TEMPORARY BRIDG ES 
‘ACE WATER DRAINAGE. 
TO CONTRACTORS, 


The Corporation of the City and County of Bristol 
invite TENDERS for the EARTHWORKS and 
DRAINAGE of FOUR SECTIONS of this NEW 
ROAD, about 1 2-3 miles in length. situated between 
the West Side of Shirehampton Park and Irishman s 
Cottages, Hotwells, including a cutting 625 vores 
long and from 40ft. to 50ft. deep, forming Embank 
ments, and CONSTRUCTING TWO TEMPOR ANY 
BRIDGES. one across the valley of the ».ver Trym, 
at Sea Mills and the other across the Great Western 
and Midland Railway Companies Joint Line. 

It is intended at a later date, of which due notice 
will be given,to invite Tenders for the work in con- 
nection with the diversion of Bridge Vallev road, 
Hotwells, and the construction of Four River Walls 
on the banks of the river Avon. 

A form of Tender, general conditions, specification 
and bill of quantities may be obtained at the City 
Engineer’s Office, 63, Queen square, Bristol, on or 
after Saturday, the 16th October, 1920, on deposit of 
a cheque value Five Guineas, which will be returned 
on receipt of a bona fide Tender. The drawings may 
be examined at the same office. 

Tenders, made out on the forms supplied, in 
accordance with the printed instructions enclosed, and 
sealed in the envelopes provided, must be delivered 
at the City Engineer’s Office, 63, Queen-square, 
Bristol, not later than 10 a.m. on Saturday, the 30th 
October. 1920. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

By Order 
LESSEL Ss. — 
City Engineer. 


EARTHWORKS, AND 
SURFA 


City Engineer’s Office, 
63, Queen-square, Bristol, 
15th October, 1920. 2064 





,) amnagar Dwarka Railway Com- 
PANY, LIMITED. 

TENDERS are INVITED for the SUPPLY of 
FIVE MILES of 141lb. PORTABLE RAILWAY 
TRACK. Forms of Tender, schedules and specifica 
tions, with general conditions of contract, may be 
obtained fromthe howe gn Engineers, Messrs. 
RENDEL, PALMER and TRITTON, 13, Dartmouth- 
street, Westminster, S.W.1, on payment of the sum 
of £1 1s. (which will not be returned), Tenders 
must be delivered at the above address not later —_ 
Noon on Wednesday, 27th October, 1920, 2090 





PUBLIC NOTICES (continued) 
Page II. 





“ENGINEER” WANTED 





\ ANTED, a COPY of ‘“‘ THE ENGINEER,” 
dated JANUARY 24th, 1919.—Address, ey 
The Engineer Office. P1000 1 





SITUATIONS OPEN 
Pages Ii. and Kil. 


SITUATIONS WANTED 
Pages HI. and IV. 


MACHINERY, &c., WANTED 
Page IV. 


FOR SALE, 
Pages IV., VIIL, CXVI. and CXVII. 


AUCTIONS, 
Pages CXV., CXVI. and C@IK&I. 


PREMISES TO LET OR WANTEB 
Page CXVI. 


WORK WANTED, Page CAVII. 
AGENCIES, Page I¥. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates See 
Page 379, col. 
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THE EN 


GQINEER 








PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIO NOTICES 





TO CONTRACIORS. 
Belfast Waterworks. 


MOURNE SCHEME. 
CONTRACT A. ~ 
FOR THE CONSTRUCTION OF THE 
“SILENT VALLEY” STORAGE 
RESERVOIR, &c 
‘ibe Belfast pw and Distriet Water Commissioners 
prepared ve ERS et 


— 
vl he CONSTRUCLICN the 
ENT VALL EY m7 ‘Sto. RAGE RESERVOIK, 
&c., in the MOURNE MOUNTAINS, — 
ong 


. and a storage capacity of 8000 million 
gallons, with an Outlet Tunnel, Waste Channel and 
other auxiliary works, also the Construction of a 
temporary Works Railway. 

The contract drawings and specification have been 

repared by the Commissioners’ Chief Engineer, Mr. 

. W. M Cullough, M. =. C.E., Water Office, Royal- 
avenue, Belfast. and may be inspected at his office 
OB any week-day efoent Saturday), between the hours 
ef 10 a.m. and 5 p.m 

Duplicate copies of the specification and form of 
Tender, &c., may be obtained from the undersigned 
upon payment of the sum of Five Guineas. ‘his sum 
will only be repaid by the Commissioners after the 
receipt of a bona fide Tender which has pot been 
withdrawn. 

On the 2 _lueeday and Friday of each week, com- 

bh Tuesday, the 2sth inst., an Assistant 
Engineer 7 meet intending contractors at the 
Engineer's Office, at Ten o'clock ——— Sg accom- 
pany them to the site of the proposed wo: 

Tenders, sealed and endorsed “* Tender for Silent 
Valley Storage ig * must be delivered 
by registered post, an dressed to the undersigned, 
aot i later than 8 p.m. on Wednesday, 3rd November, 

The Commissioners do not bind themselves to 
accept the lowest or any Tender, nor will they be 
oe for any expenses incurred in making out 


er. 
W. L. QUINN, 
Secretary. 


1525 


Water Office, 
Royal-avenue, Belfas 
9th oa og 1920 





TORS. 


MUUnus ~CHEME. 
CONTRACT A. 

FOR THE CONSTRUCTION OF THE 
“SILENT VALLEY” STORAGE 
RESERVOIR, &e. 

SCHEDULE OF QUANTITIES. 

A DETAILED “ SCHEDULE OF QUANTITIES ” 
has been prepared by me for the above extensive 
8 Reservoir and other Works in the Mourne 
Mountains, County of Down. Contractors wishing to 
Tender for this work will be supplied with printed 
eopies of the ‘‘ Schedule of Quantities’ on applica- 
tion and payment to me of the sum of Three Guineas 
mer copy, which sum will not be repayable. 

ACHESON FERGUSON, 


Quantity Surveyor. 
Scottish Provident Buildings 
Belfast, 9th September, 1920. 1524 


(ity of Manchester. 

The Electricity Contmnitiee of the Manchester 
Corporation are prep? to receive TENDERS in 
connection with the CONSTRUCTION of their BAR- 
— POWER STATION, Trafford Park, Manchester, 


* CONTRACT No. 4.—STEEL WORK in TURBINE 
HOUSE and SWITCH HOUSE. 
Specification, quantities and form + Tender may be 
obtained on application to Mr. E. ughes, 
Secretary, Electricity Department, oe Hall, Man- 








chester, on payment of a deposit of £2 2s., which 
amount will be refunded on receipt of a bona fide 
Tender. 

Drawings may be seen at the offices of Messrs. C. 
Allott and Son, Civil Engineers, 46, Brown- ag 
Mancuester. 

Tenders, duly endorsed and addressed to the Chair- 
man of the Electricity Committee, must be delivered 
at the Town Hail not later than 10 a.m. on Wednes- 
day, the 27th October, 1920. 

The firm entrusted with this work will be required 
to enter into a contract to be prepared by the under- 
signed 

The “Corporation do not bind themselves to accept 
the lowest or any Tender. 

THOMAS HUDSON, 
Town Clerk. 
Town Hall, Manchester, 
l1ith October, 1920. 050 
NV etropolitan Water Board. 
ate FOR THE a OF 
OVERED SERVICE RESERVOIR A 
BROMLEY, KENT. 

The Metropolitan Water Board invite TENDERS for 
the CONSTRUCTION of a COVERED SERVICE 
RESERVOIR of a capacity of about five million 
gallons at Bromley, aga in the parish of Bromley. 
in the County of Ken 

Drawings, somaiseas of contract, and specification 
may be inspected at the Offices of the Board (Chief 
Engineer’s Department), 173, Rosebery-avenue, 
— E.C., on and after Monday, 11th October, 

Forms of Tender, conditions of contract, specifica- 
tion, bills of quantities, and copies of the contract { 
drawings, together with a spare copy of the bills of 
Quantities, may be obtained from the Chief Engineer 
on production of an official receipt for the sum of £10, j 
which sum must be deposited with the Accountant to 
the Board at 173, Rosebery-avenue, Clerkenwell, 
E.C. 1, and will be returned on receipt of a bona fide 
Tender together with ail the above-named documents, 
with the exception of the spare copy of the bills of 
quantities, which may be retained by the tenderer. 
Such payments and applications must be madé 
between the hours of 10 a.m. and 4 p.m., except 
Thursdays and Saturdays. 

Tenders, enclosed in sealed envelopes addressed to 
"The Clerk of the Board, Metropolitan W. ater 
Board, 173, Rosebery-avenue, Clerkenwell, E.C. 1 
and endorsed ‘‘ Tender for Reservoir at Ro Ee 
must be delivered at the Offices ot the Board not 
later than 10 a.m. on Monday, 1st November, 1920. 

The Board do not bind themselves to accept the 
low2st or any ——-. 

A. B. PILLING, 
Clerk of the Board. 


Offices of the Board, 
173, Rose bery-avenue, 
Clerkenwell, 1, 
80th Sep tember, 1920. 


[he South Indian Railway Com- 


PANY, Tiasitel. are _Drepared to «Aes TEN- 
—_ for the SUPPLY of 
. STEEL BOIL i R PL ATES (Flat and Flanged). 
2 SCREW SPIK 
3. STEEL BEAR ING PLATES. 
4. WHEELS and AXLES (Disc, 250 Pairs). 

Specifications and forms of Tender m: ay be obtained 
at the Company’s Offices, 91, York-street, West- 
minster, 8.W. 1. 

Tenders, addressed to the Chairman and Directors of 
the South Indian R ailway Company, Limited, marked 
** Tender for Steel Boiler Plates,’’ or as the case may 
be, must be left with the undersigned not later than 

. on Wednesday, the 3rd November, 1920. 
. Which will not be returned, will be made 
. for each copy of Specifications Nos. 1, 2, and 3, 
and 20s. for 1 copy of Specification No. 4." Copies 
of the ‘draw be obtained at the office of 
Robert White, Esq., Inst. C.E., Consulting Enci- 
neer to the Company, V ictoria-street, Westminster, 


5.W. 1 


1951 





may 
M. 
By Order, 
W. B. pn arto 
¥ For Mz Managing Director. 
+ 91 "York-street, Westminster, S.W. 1, 

i 15th October, 1920. 2115 


PUBLIC HEALTH ACT, 1875. 


St. Albans Rural District 


COUNCIL. 
WHEATHAMPSTEAD SEWERAG 

TO SEWERAGE CONTRACTO One 
The Rural District Council of St. Albans, acting 
~! B. oe Authority for the said District, are 
pared to receive TENDERS for certain WORKS 
of REWERAGE in the parish of Wheathampstead. 
The works generally will consist of about a mile of 
Stoneware Pipe Gomera. i and fin.» together with 
anholes, &c.; mgine-house, Pump Well, 
Sedimentation ” tank, Bacteria Beds, Dortmund 

» &e 

Particulars, bills of quantities and forms of 
Tender may be obtained, and plans may — seen, at 
the offices of the “eer eg Enginee Howard 
Humphreys and Son 26, Victoria-street, West- 





> 














minster, 8.W. 1, on the 20th October until the 27th 
9 gee 1920, between the hours of 10 a.m. and 


Intending contractors will be required to deposit a 
sum of Two Guineas prior to particulars being 
furnished, such sum being returned after the Council 
have come to a decision on the Tenders received pro- 
vided the contractor shall have sent in a bona fide 
Tender and shall not have withdrawn the same. 

The successful tenderer will be required to execute 
&@ contract deed and bond. the drafts of which may be 
seep at the offices of the Consulting Engineers when 
the plans are inspected. ‘Tenders must be on the 
official form, and contractors must return (in a 
sealed enveloped, endorsed “* Tender for Wheat- 
hampstead Sewerage ”’), see bill of quantities and 
schedule of prices complete and duly filled in in 
detail and signed in the handwriting of the tendefer 
or his authorised agent. Tenders must reach the 
~eeeened not later than November 22nd, 1920. 

The Council do oe bind themselves to accept the 
lowest or any Tender 

Given under my hand this 12th day of October, 
HIEATT. 


1920, 
E. F. W. 
Union Offices 
St. Albans. 2054 





M etropolitan Borough of Ham- 
MERSMITH. 
SECOND-HAND MACHINERY. 

The Borough Council invite OFFERS for the 
SUPPLY, in good order, of the following SECOND. 
HAND MACHINERY : 

ONE Be oe OIL COOLER, suitable for 
2000 K.W. Turbo-generator, with pump for forced 
lubrication. 

ONE STEAM RECIPROCATING LIFT PUMP, 
capable of lifting 4000 gallons of water per hour 
against a head of 50/60ft. 

ONE RECTANGULAK GALVANISED IRON or 
STEEL TANK, 6ft. by 6ft. by 10ft., or similar 
rr gs 

ONE TRAY, CHAIN or PLATE CONVEYOR, for 
coal, complete with supports, rollers and gear, about 
160ft. between centres. 

Further particulars may be obtained from Mr. 
G. G, Bell, Borough Electrical Foeiner. Electricity 
Works, 85, Fulham _Palace-road, W 

Offers, endorsed ‘* Second-hand Machinery,”’ must 
be delivered to the Borough Electrical Engineer at 
the address above eo not later than 9 a.m. on 
Friday, 29th October, 1920. 

The Council do not bind themselves to accept the 


lowest or any offer. 
LESLIE GORDON, 
Town Clerk. 
Town Hall, Hammersmith, W.6, 
12th October, 1920. 2070 


Bombay, Baroda, and Central 
INDIA R: 


AIL WA 
ASSISTANT STOREKEEPER, 

The Directors are prepared to receive APPLICA- 
TIONS (by letter only) from duly qualified candidates 
for APPOINTMENT as ASSISTANT STOREKEEPER 
in the Stores Department of their railway in India. 

Candidates should be about 26 years of age, have 
received a public school education and have been trained 
as a civil, mechanical or electrical engineer, but pre- 
ference will be given to one who has been trained in 
both mechanical and electrical engineering. 

SALARY.—Rs, 450 per calendar month to commence. 

TERMS.—A three years’ agreement in the first 
instance, with first-class free passage to India and 
home on termination of service. 

Candidates selected will be required to pass a 
medical examination by the Company’s consulting 
physician before appointment. 

Applicants must give full particulars of their 
general and i education and subsequent 
career, stating in chronological order (with dates) 
where they were educated, particulars of honours, 
certificates, &c., should be given, and enclose copies 
only of any testimonials, &c., which they may have 
in_ their possession. 

Letters of application should be addressed to the 
undersigned not later than 23rd es 1920. 

8. G. 8. YOUNG, 
Secretary. 





Offices : 91, York-street, 
Westminster, S 


13th A ie 1920. 2114 





British North Borneo. 


QUIRED IMMEDIATELY in the PUBL “i 
WORKS DEPARTMENT of NORTH HORNE 
fully qualified ENGINEER and SURVEYOR, 4 
£490, rising annually by £21 to £595, with 5 per cent. 
temporary war bonus; also TWO ASSISTANT 
ENGINEERS, salary £385 with annual increments of 
£15 8s. and 10 per cent. temporary war bonus. 

Candidates should not be more than 35 years of age 
and preferably unmarried; they should have had 
experience in water supply, sewerage work, bridge 
and road construction, &c., and in the case of the 
senior position some knowledge of architecture if 
possible. 

Two years’ agreement, with prospects of renewal. 
Passages out and home paid. Plainly furnished 
wuarbees and free medical attendance provid 

Apply, quoting age, training, and experience, 
whether married or single, and furnishing copies (not 
; Originals) of testimonials, to Messrs. GREGORY, 
| EYLES and WARING, 12, Dean’s-yard, Westmioster, 
5 tS 1761 





(jreat Indian Peninsula Railway. 
ASSISTANT ENGINEERS. 

receive written 

APPLICATIONS from duly qualified candidates for 

TWO vacant APPOINTMENTS in a superior grade 


The Directors are prepared to 


of ASSISTANT ENGINEER on the Company’s staff 
in India, 

Candidates, who may be between the ages of 28 and 
31 years, must have received a sound general and 
scientific education and have served an apprenticeship 
to a civil engineer engaged in constructional work or 
as engineer to a British railway company. 

Candidates must have passed the Associate Member- 
ship Examination of the Institution of Civil Engineers 
or have taken a degree exempting from such Examina- 
tions; they must also have had considerable expe- 
rience in the design, construction, and maintenance of 
railways in Great Britain or in foreign countries. 

The terms of the appointments are a three years’ 
engagement in the first instance; this may be sub- 
sequently extended by rangement. The salary for 
the first year will be Rs. per mensem, 
according to qualifications. Increases of Rs. 50 per 
mensem will be given for the second year and third 
years. The Company will provide first-class passages 
to India and the salary will commence on the date of 
sailing for that country. 

Applicants must give a full chronological record of 
their education, apprenticeship, and subsequent engi- 
neering experience. Those who may have served in 
the late war should give particulars and dates of that 
service, Candidates must also state whether they 
are married or single. 

Applications, accompanied by copies of any testi- 
monials, must be addressed to the Company’s Con- 
ne Engineer, ROBERT WHITE, Esq., M. Inst. 
. 8, Victoria-street, London, 8.W. 1. . 21 


C.B 


[»spector of Concrete Required 

by A-~ Sudan Government for the Sennar 

Dam. poles should be skilled in Concrete 

Work and, ossible, conversant with Mixers, 
utes and eepine daily returns. 

Salary £E360 per annum, plus Sudan allowance 
£E144 per annum, plus war bonus, subject to altera- 
tion, £E120 per annum, making a total of £E624 per 
annum. £El equals £1 0s. 6d. approximately. 

Initial contract 1 year, with prospect of extension 
if satisfactory. 

assage to Sudan and return at expiration of 


contract. 

Application in writin 
than 20th October to Sir 
Queen Anne’s Chambers, 
London, 8.W. 1. 


should be made not later 

A, L. WEBB, K.C.M.G. 

Broadway, Westminster, 
200 





angoon Munici ipality. 
ED, a DEPUTY CHIEF ENGINEER, 
WATER and SEWAGE, to be under the Chief Engi- 
neer of the Rangoon Municipality. (Note.—The 
designation of the appointment is liable to be 
changed.) 
AGE.—Preferably between 30 and 40. 
QUALIFICATION —Candidates must hold one of the 
follewing qualifications :—Member or Associate 
Member of the Institution of Civil Engineers ; 
Member of tbe Institution of Municipal and 
County Engineers. 
EXPERIENCE.—It is essential that candidates 
should be experienced in the inception and execu- 
tion of large water supply systems, sewerage 
systems, and sewage disposal wor Preference 
will be given to a candidate who possesses, in 
addition to the special qualifications in water and 
sewage, the qualifications of a civil engineer with 
experience in other branches of civil engineering. 
LARY.—Rs. 1250 per mensem for the first year, 
rising by annual increments of - 100 per 
mensem to a maximum of Rs. 1750 in the sixth 
year, should the agreement be extended for that 
period. In addition a free house ren) will 
be provided or an allowance of Rs. 150 per mensem 
in Uieu at the option of the Munivipal Com- 
mittee, and _a motor car allowance of 150 per 
mensem. ‘The officer appointed will be eligible 
to subscribe to the Municipal Provident Fund 
after being confirmed in his appointment; sub- 
scriptions are payable at the rate of 81-8 per 
cent. of salary and an equal amount is contributed 
by the Municipal Committee. Compound interest 
is allowed according to amount earned by the 
Fund, usually 5 per cent. No exchange com- 
pensation allowance will be allowed. 
LEAVE.—Leave and leave allowance will be in 
soodedants with European Service Leave Rules of 
V.D. of the Government of India. 
AGREEMENT, —The agreement will be in the first 
instance for a period of three years, preceded by 
one year’s probation, during which period the 
employment may be terminated by either party 
giving to the other three months’ notice. The 
agreement may be a for a further period 
by mutual consent A first-class passage to 
Rangoon will be provided and a similar return 
passage on completion of the agreement or any 
extension thereof. 
Applications will be received by the undersigned 
up to Tuesday, October 19th, 1920. 
Further particulars may be obtained from the 


undersigni 
OGILVY GILLANDERS AND CO.. 
Agents for the Rangoon Municipality. 
67, Cornhill, London, E.C. 3. 


R. 2006. 
September 2ist, 1920. 1794 


Singapore, Straits Settlements. 
ELECTRICIAN-ENGINEER FOR 
POWER HOUSE 

WANTED, for a Portland Cement Works in Singa- 
pore, recently completed, an experienced ELEC 
TRICIAN-ENGINEER. Salary £650 £700 per annum, 
with free house at site and participation in bonus. 
Three years’ agreement; excellent prospects. Capital 
cost of works, £250,000. Power-house plant consists 
of four return-tube boilers, one 500 - and one 
200 K.W. ** Belliss”’ A.C, three phase sets, 2200 
volts, transformed to 440 and 220 volts; electric 
light, Further plant to be installed: 1500 K.W. 
steam turbo-generator.—Applications, stating age, 
married or single, salary required, training and ex- 
perience in detail, with dates, and copies of not more 
than six testimonials or suitable references, to be 
lodged with C. C. LINDSAY and PEIRCE, MM. Inst. 
C.E., 180, Hope street, Glasgow, on or before 26th 
October. 2097 


Singapore, Straits Settlements. 


QUARRY FOREMAN. 

WANTED, for a Portland Cement Works in Singa- 
pore recentiy completed, an experienced QUARRY 

REMAN, to gain 1000 cubic yards of coral per day 
from reefs ga the coast. Must be experienced in 

use Explosives under water, familiar with 
Machine Drilling Tools and a good organiser and 
ganger. Salary according to experience. Free furnished 
house, water, light, &c., will be provided. hree 
years’ agreement. Excellent prospects. Capital cost 
of works: £250,000. 

Applications, stating age, married or single, salarv 
required, experience in detail, with dates, and copies 
of not more than six testimonials or suitable refer 

C._ LINDSAY 
-» _180, Hope-street, 
Glasgow, on or before the 2oth October. 2098 


The Bombay Electric Supply 
and manwess Co., Ltd.. —. ap 
CATION OSITI 

POWER HOUSE SUPERINTENDENT, ye a 
responsible to the Superintendent for the runni 
maintenance of power station plant of 25,000 
capacity. App'icants must have a —— know- 
ledge of the running and maintenance of H.T. 3-phase 
switchgear, large turbo-generators, water- tube boilers 
and be capable of supervising a large European and 
native staff with tact and firmness. Three years’ 
agreement, Salary Rs. 1000, Rs. 1050, Rs. 1100 per 
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‘ANTED for India, Competent SALESMAN 
W: ability to conduct commercial 2A 
having a thorough general acquaintance with all k 
of Engineering Machine Tools, Woodworking ind 
nery, &c.; able to give demonstrations ; age ei 
30, single.—Address, 1887, ‘The bnelnes Office, “idee 
_1887 7 AL 


ENGIN 
rae 
ENT ¢ 





the SERVICES of an 


MANAG 
PeANt now . Be “of erection.—A¢ aan 
particulars of experience and stating salary 
1976, The Engineer Office. 


[7 ANTED, 


+ eivin 
equir 
1976 ae 





WANTED. MACHINERY SALESMAN (Export 
Must possess experience in similar capacity: 
Knowledge of languages and foreiea travelling pas 
rience valuable.—Apply by , only. Gen pe 
Manager, RANSOME M ACHINERY 120), Lede 
16, Grosvenor-gardens, 8.W. 2026 4 ‘ 





FANTED, TWO STATION. ENGINEERS 
Charge of Operation and Maintenance 
anical and Electrical Plant in Egypt. 
must have served apprenticeship in some 
engineering works, have had experience j), 
lighting station, and be capable of executi; 
and dynamo running repairs, testing and 
Term of service not less than 8 years; fr: 
out and home; pay from £35 a month 
Ex-Service men _ preferred, —Applications h 
addressed to DIRECTOR of WORKS and 
INGS, Air arty (W.B.5), Room 138, Ini 
Kingsway, W.C. 


for 
» of Mech. 
Candidates 
approved 
electric 
i engine 
Wiring, 
Dassageg 
upwards, 
nuld be 
BUILD. 
ia House, 
266 4 





MANAGER RR. 
Must 


hine tools 


SSISTANT MACHINE SHOP 
QUIRED for large engineering works 
have first-class experience in all latest ma 
and up to date methods for obtaining « utput. Plant 
to be controlled includes large variety and a big range 
in sizes of machine tools. Permanent post for pro 
gressive man.—Applications, stating ace, salary 
expected, also experience and qualifications, &e., ty 
be addressed to 2055, The Engineer Office 2055 4 





STANDARD CEMENT COMPANY, of 
Rost REQUIRE a thorouchly com. 
petent WORKS ENGINEER MANAGER for Rotary 
Kiln vinat--Aoplienhions, stating age, salary fe. 
quired, training and experience in detail, to be sent 
to E. J. and W. GOLDSMITH, Ltd., 110, Fenchurch 
street, London, E.C. 3. 2O41 A 


RITISH 
Rainham, 





with Sound Practical 
and Elec. 
bustion 
tablished 
£600 per 
! exten. 


by ENGINEER, 
4 and technical experience in Mechanical 
trical Work (knowledge of Internal (: 
Engines essential), REQUIRED by old « 
firm for service in the East Indies. Salary 
annum. Agreement four years, with optio: 
sion.—Applicants should state age and whether 
married or single, and give fullest particulars of 
training, experience, and war service to ‘** INDIES,” 
care m’s, Leadenhall-street, London, }).(. 3, 

2078 A 


NGINEER RE QUIRED ti “‘Chatie and Develop 
“4 ment of Mechanical Haulage Appliances in Kast 
a forests. Position of trust suitable for man of 
social standing and public school education, 
Must have sound shop training, practical] 
acquaintance with internal combustion engines, 
capacity for adapting appliances to local « j 
Age not over 26 and unmarried.—Write, with full 
details of experience and qualifications, to ‘‘ TRAC 
TOR,” care Deacon’s, Leadenhall-street, E.( 





RECTING ENGINEERS (Mechanical), \ 
ternal Combustion experience, 201) 
service in the Malay States, &c.,. t 
firm under a four years’ agreement. . 
should be single and should submit fullest part 
re age, training, experience. war service, an 
required to *‘ MA — eare Deacon's, Li 
street, London, E.C, 





Scot 
land. Open hearth melting furnaces, "plate and 
section mills. 

Apply. giving full particulars to “* FERROWS,” 
Wm. Porteous and Co., Advertising Agents, Glasgow, 
P2146 a 


vA REQUIRED for Steel W< 


EPRESENTATIVE.—MEN of Exceptional! Manner 
and address are INVITED to APPLY for this 
OST. Candidates must pe commercially trained, 
val educated and accustomed to interviewing pros- 
spective buyers. A technical knowledge of iron 
Steel Products, Locomotives, Rails and Mineral 
would be an advantage. Good remuneration and 
travelling expenses will be paid. State fullest 
ticulars, experienee, training, technical qualit 
age, salary expected, &c.—Address, 2100, T 
neer ice. 








EPRESENTATIVE REQUIRED in Liver: 

Firm of Pump Manufacturers. One wit! first- 
class connection amongst superintendent engineers 
and shipping firms vuly considered. Commission basis 
only.—Address, 1985 The Engineer Office. O85 A 





with Con: 
anaty con 


ldress, 


EPRESENTATIVE WANTED, 

» among buyers of electrical material, 
duits and fittings, for London and district. 
2045. The Engineer Office. 





NOLE SALES AGENT WANTED in Principal 
industrial centres (including London) for impor 

tant steam apparatus. Must have wide connection 

among steam users.—Address, P2153, =. aes 

0 P2153 


. 





‘ake Charge of Plant, making 
cipally basic mild steel. State age, experience, 
full qualifications. and give references.—Address, 197% 
The Engineer ice, 1975 A 


be | GTREE MELTING ee or REQUIRED, 


NUPERINTENDENT for MOTOR REPAIR SHOP. 

Candidates, whose ace must not exceed 40 years, 
must have had a thorough training in Mechanic al 
ing and experience in up-to-date methods of 








month, Quarters st power-house at rent. 
Liberal leave and Provident Fund allowance, 
Passages provided,—Applications, ag _ per. 
ticulars of ag vg and training, 

whether married, to be addressed to the “conBARY., 
8, Clement’s-inn, W.C. 2. 





SITUATIONS OPEN 


SSISTANT ENGINEER.—J. 8. FRY and SONS, 
d Limited, Bristol, wish to thank all who applied 
for the above post and to inform them that the 
VACANCY HAS NOW BEEN FILLED. P2138 








770. 1529 Thanks the Applicants for the Position of 
Works Engineer, and informs them that the 
Vv ACANCY IS NOW FILLED. 2032 


\ 





JANTED, CHIEF INSPECTOR for Firm Engaged 

in the manufacture of Small Stationary Engines 
(1.C.); previous experience of similar work essential. 
Only first-class men need apply.—Apply, Works 
Manager, Messrs. MARK WEBBER, Ltd., ve Church 


tanto out high-class work to fine limita; prefer- 
ence will be given to applicants who have served in 
H.M. Forces overseas or in the Mercantile Marine 3 
salary £600 per annum.—Applications in writing 
giving full particulars of training education re 
experience, to addressed to the Chief Mechs anical 
Engineer, SOUTH METRO — GAS CO., 70% 
Old Kent-road, London, 8.B. 15. 





HE LONDON and SCOTTISH ASSURANCE © OR 
PORATION, Limited, invite APPLICATION frv 
engineers holding First-class B. of T. Certificates for 
POSITIONS as ENGINEER SURVEYORS. They 
will be required to examine and report on boilers = f 
engines and to make accurate dimensioned sketc! 
Commencing salary £260 per annum, rising by annus 
increments of £15 to £400 per annum.—Write, statins 
experience, to CHIEF ENGINEER, 101, Borous! 
High-street, London, 8.E. 1. 2096 A 





(High speed) REPRESENTATIV! 
to sell 50 tons at (wholesale) sacri 
_ price. Wort: “21000 in commission. Must have 
connection and knowledge of this trade 
MACKIE, 5, Clement’s Inn. P2156 A 


e©OoL STEEL 
REQUIRED. 





Acre Works, Guildford. 13 A 
WwW ANTED, Energetic amet Sag for Light Rail- 
way Work and General Press Work. Previous 
experience in the trade essential. State age, expe- 
rience, and salary required.—Address, Box 21, 
Wheeler’s Advertising Agency, Manchester. P2151 Aa 


Wyse. Experienced ELECTRICAL ENGI- 
in Alternating-current Generatofs, 
Induction Motors, or Transformers by large Manu- 
facturing Company in Canada. State experience and 
send copies of references, also give age and salary 
expected.— Address, 1633, The Engineer O iss . 








TANTED, First-class CHEMICAL ENGINEER, to 
W Take Charge of and Extend the Manufacture of 
Chemical Engineering Plant.—Address, stating in full 
qualiacations and experience, 2080, The a. 








Wt ED, Young ARCHITECTURAL 
DRAUGHTSMAN who has had experience in the 
Design and Maintenance of Manufacturing Pre mises 
to assist the chief engineer at a large brewery. 7 
Address, stating age, experience, and salary requires 
2088, The Engineer Office. 2088 A 


W ble DRAUGHTSMAN, “with Sound 
et whan ot Coal-screening and Washing Plant ; 
must be well up in general arrangement work an¢ 
Setaiic--Addrene, stating age, experience and salary. 
1914, The Engineer Office. 1914 A 


For continuation of Situations 
Open Advts. see page iii 
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Locomotive Footplate Experiences. 
No. VII.® 
By E. C. POULTNEY, M.B.E. 
THE CALEDONIAN RAILWAY. 


| HAVE recently made runs on two different sections 
of the Caledonian Railway, one between Glasgow 
(Central) and Carlisle, and the other between Glasgow 
(Buchanan-street) and Perth. I will deal with the 
journey over the ‘Carlisle road” first, but before 
doing so will briefly refer to the locomotives on which 
| travelled. For express passenger services Mr. 
Pickersgill has provided two new classes of loco- 
motives, one a six-coupled bogie engine having 
outside cylinders, and one a four-coupled bogie 
engine having inside cylinders. The six-coupled 
engines are of considerable power ; they have eylin- 
ders 20in. by 26in. and coupled wheels 6ft. lin. 
diameter. The boilers are fitted with superheaters, 
and have a total evaporative surface of 1675.5 square 
feet, and a superheating surface of 258.25 square 
feet, the grate surface being 25.5 square feet. The 
working steam pressure is 175 lb., so that with a mean 
effective pressure equal to 85 per cent. of the maximum 
the tractive force is 21,155 lb. The engine weighs, 
in working trim, 75 tons, of which 56.5 tons are 
available for adhesion. There are at present six of 
these engines in service, and they have been built 
at the Railway Company’s shops at St. Rollox. 

The four-coupled engines are, in a measure, similar 
to the engines of this type built previously at St. 
Rollox. They are remarkably fine engines, and 
are as large as the loading gauge and weight allow- 
ances will permit. Like the ten-wheeled engines just 
mentioned, they are fitted with superheaters. The 
cylinders are 20}in. by 26in., and piston valves, 
actuated by link motion through rockers, are used. 
Tbe total evaporative heating surface is 1329 square 
feet, and the superheater surface is 200 square feet, 
the grate area being 20.75 square feet. The engines 
weigh, loaded, 61.25 tons. The boiler pressure is 
175 lb., and the maximum tractive effort is 19,833 Ib., 
the mean effective pressure being taken at 85 per 
cent. of the working pressure. 

Both engines have the same design of tender, which 
weighs 46.5 tons when loaded with 5 tons of fuel and 
4200 gallons of water, and both are fitted with 
the Westinghouse brake on the engines and tenders, 
and also with the vacuum brake ejector. Revers- 
ing is effected by a steam gear, which is arranged 
tou work in conjunction with a lever moving 
in a notched sector. There are nine notches each 
side of the centre. Two Gresham and Craven injectors 
are mounted on the back plate of the boilers, and two 
water gauges are also provided. Other fittings com- 
prise steam sanding gear, train-heating apparatus, 
and force-feed lubricators, which are driven from a 
return crank on the coupling rod pin for the driving 
wheels in the case of the 4-4-0 type engines, and 
irom a s.milar return crank on the coupling-rod 
crank pin for the trailing wheels of the 4-6-0 engines. 
The fire doors are square and are of ample size ; the 
doors open inwards, thus acting as a baffle, and are 
operated by a balanced handle fitted with a trigger 
which engages in a notched sector. 

Flush with the bottom edge of the fire-hole is a 
tray on whieh the fireman rests his shovel when 
firing ; he then opens the door with his left hand, 
and with the right gives the shovel a sharp push 
into the box, sending the coal into the required 
section of the grate. He follows this method with 
cach shovel of coal fired. Sometimes, however, the 
driver swings the door for him, 

GLAsGow (CENTRAL) TO CARLISLE. 

The main line from Glasgow Central to Carlisle 
is notoriously difficult ; in fact, out of the 102 miles 
there are not more than 7 miles of level road in the 
entire distance. 

Starting from the Central Station, the line crosses 
the Clyde, and there is almost an unbroken rise for 
the first 6% miles to Newton, Then follows a slight 
drop and short level section for about } of a mile 
to within } mile of Uddingston, 8.4: miles from the 
Central Station. From that point to near the 24} 
mile post, about 3 miles beyond Braidwood, the 
line rises continuously by gradients varying from 
1 in 260 to 1 in 100. The remaining distance to 
Carstairs, about 4} miles, is down hill at 1 in 200 to 
1 in 440. Leaving Carstairs, the line rises all the 
way to Symington, 6.6 miles, with the exception 
of a short drop and level piece for about 1.5 miles, 
the next 3.6 miles to Lamington are down hill at 
1 in 200 and 1 in 330. Then follows 13.5 miles of 
heavy climbing up to Beattock Summit box at 
1 in 200, 1 in 300, 1 in 330, and 1 in 240, with a short 
drop and a level section, in all about 1} miles long, 
and ending with just over 2 miles of 1 in 100 to the 
summit, 960ft. above Carlisle Station. , After passing 
the summit the line falls almost the whole of tho 
remaining 49.7 miles to Carlisle, beginning with a 
steep drop for the first 10 miles to Beattock Station 
at gradients of | in 75 for 5.5 miles, 1 in 80 for 2 
miles, and 1 in 88 for the next 2 miles, and } mile 
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at 1 in 253. This is the famous Beattock bank, 
which, though favourable for south-bound traffic, 
is the béte noir of north-bound trains, and almost 
all through-express trains going northwards stop at 
Beattock for pilot assistance in rear. From Beattock 
the line rises and falls for the first 32.5 miles, the chief 
gradients being a climb at the rate of 1 in 528 for about 
5 miles and a descent for nearly 7 miles, near the foot 
of which Gretna, 8.5 miles from Carlisle, is situated. 

My observations on the Glasgow-Carlisle section 
were made by making a trip each way, the up journey 
being made by the 3.50 p.m. ex Glasgow (Central) 
Manchester and Liverpool dining car train, consisting 
of corridor vestibuled coaches mostly of West Coast 
Joint stock. On the return or down journey I 
travelled by the train booked to leave Carlisle at 
7.55 p.m. This is the corridor diner which leaves 
London (Euston; at 1.15 p.m., and is affectionately 
known as the “‘ old 2 o’ciock,” at any rate amongst 
habitual travellers on the West Coast route. This 
train was for years, I think, one of tle most famous 
in North country traffic, and was always looked upon 
as a good load whereby to test the capabilities of 
successive new North-Western and Caledonian engines. 
Many of my readers will remember the exploits of 
the redoubtable Webb compound Jeanie Deans 
between Euston and Crewe with this train. It was 
on this train that T first saw the late Mr. Whale’s 
famous engine Precursor, and the late Mr. McIntosh’s 
six-coupled engines of the No. 50 class, which, when 
introduced, caused so much interest in the locomotive 
world. 

With thoughts such as these in my mind I was 
especially pleased to have the opportunity of observing 
from the footplate the working of Mr. Pickersgill’s 
latest type of six-ecoupled engine for Caledonian 
express services when hauling a train of such historic 
inverest. 

Commencing first of all with the run from Glasgow 
on the 3.50 p.m. train, which was made up of nine 
eight-wheeled coaches and one twelve-wheeled diner, 
in all 269 tons—42 axles—without counting passen- 
gers and baggage, I had engine No. 61, one of the 
outside cylinder 4-6-0 type, built at St. Rollox in 
1916. Having checked over the weight of the train 
with the guard, and introduced myself to Inspector 
Paterson, who accompanied me on my journey, I 
mounted the footplate to wait the right away signal, 
which was given sharp on time. The weather con- 
ditions were not too good, being damp, with a nip 
in the autumn air. The driver opened the regulator 
carefully, and also turned on the steam sanders, 
and the first 3.15 miles to Rutherglen, passed at 
3.55.92, took 5 min. 55 sec., 31.5 miles per hour. 

The fireman immediately after starting began 
to stir the fire with the pricker, and then opened the 
right-hand injector. The driver on the Caledonian 
stands on the left-hand side, and he has within easy 
reach the brake handles, regulator, and the reverse 
lever, with the cab window in front, through which 
he sees the track and the signals, which are on the 
left of the road. At Glasgow the pressure gauge 
showed 170 1b. at the moment of starting, and was 
maintained at that up to Braidwood, 21.6 miles, 
where it rose to 175lb.. We passed Newton at 4.1, 
5.08 min. for the 3.4 miles from Rutherglen, the 
speed averaging 41.0 miles per hour. This train 
stops at Motherwell, which was reached at 4.10 min. 
25 sec., the 6.24 miles from passing Newton having 
taken 9.42 min., 39.8 miles per hour. 

Leaving again at 4.14 min. 20 sec., we were through 
Law Junction at 4.25}, 10.92 min. for the 5.4 miles, 
equal to 29.8 miles per hour, and Braidwood, a 
further 3.37 miles at 4.31$, or at 34.6 miles per 
hour. 

Passing Braidwood the regulator was half open, 
and the cut-off at 40 per cent. The 7.15 miles from 
Braidwood to Carstairs, mostly down hill, took 
11} min., the arrival time being 4.423, just 2} min. 
early, and the average speed 38.0 miles per hour. 
The train is timed to wait 10 min. at Carstairs for 
the purpose of taking off one eight-wheeled coach 
and attaching a portion from Edinburgh, which, on 
this occasion, was late in arriving, and eonsisted of 
four eight-wheeled coaches and one twelve-wheeled 
diner. At Carstairs the tender tank was filled, after 
which we took the front part of the train far enough 
up the line to allow the Edinburgh part to be put 
in the centre. 

At Carstairs, the weather, which had been threaten- 
ing all the way from Glasgow, broke forth into a 
regular downpour of hail and rain, which, however, 
did not last very long, and although unpleasant in 
some respects, very effectually damped the coal 
and made us entirely free from dust. The additional 
coaches gave us the very respectable load of 389 
tons—60 axles—to be taken to Lockerbie, 47.74 
miles, 23.79 of which are nearly all up hill. We were 
16} min. late in leaving, the time being 5.11} instead 
of 4.55. Between Carstairs and Carlisle the train 
calls at Symington, Beattock, and Lockerbie. : 

From Carstairs to Symington, reached at 5.24, 
took 12} min. for the 6.67 miles, equal to 32.7 miles 
per hour. 

Starting from thence at 5.25}, we passed Lamington, 
3.62 miles, at 5:31.42, Abington, 5.39 miles, at 
5.38, Elvenfoot, 5.22 miles, at 5.45.83, and the 
remaining 2.89 miles up to the summit box, passed 
at 6.51.25, took 5.42 min., speeds of 36.2, 43.5, 








40.0, and 32 miles per hour. The regulator being 
half open, and the cut-off about 35 per cent., and the 
steam pressure was kept just about 170lb. Just 
before the Summit, the lever was dropped forward 
1} notches, giving a cut-off of 50 per cent. 

During the run from Carstairs to the Summit, the 
fireman had fired almost continuously, and one got 
a good idea of the work entailed when operating 
heavy trains over adverse gradients. The 10 miles from 
the Summit to Beattock took 11.33 min., a speed of 
53.5 miles per hour, the regulator being shut all the 
time. 

Leaving Beattock after a stop of 2.67 min. at 
6.5.25, Lockerbie was reached at 6.22, 13.94 miles 
in 16.75 min., representing an average speed of 
50.0 miles per hour. 

At Lockerbie the load was reduced by one eight- 
wheeler—24 tons—making the weight to Carlisle 
365 tons. Leaving Lockerbie at 6.25, Gretna was 
passed at 6.46.25, 17.21 miles in 21.25 min., and 
Carlisle, 8.57 miles, took 9.25 min., average speeds 
of 48.8 and 55.5 miles per hour. A maximum speed 
of 60 miles per hour was attained going down the 
long bend of 1 in 200 to Gretna. Carlisle was reached 
at 6.56}, just 163 min. late, and as we were 16} min. 
late in leaving Carstairs the total time between 
Glasgow and Carlisle was one-quarter min. less than 
the 170 min. allowed. 

The return journey was begun at 7.55} p.m., 
with a load of 260 tons—38 axles—behind the tender 
without counting passengers, &c. The train con- 
sisted of five twelve-wheeled corridor vestibuled 
W.C.J.S. coaches, one eight-wheeled van, and one 
eight-wheeled composite coach, the train being 
vestibuled throughout. Owing to our late arrival from 
Glasgow, the fireman had had little time to clean and 
re-make his fire, and at starting it was somewhat 
“‘ sreen’’; however, the steam pressure was 175 Ib., 
and we made a very rapid acceleration, the first 
8.57 miles to Gretna, passed at 8.6}, taking only 
11} min., 45.7 miles per hour. Up the long bend of 
1 in 200, and for the next 17.2 miles to Lockerbie, 
situated on a down grade of 1 in 528, and passed at 
8.27, we averaged 57.2 miles per hour, and the 13.9 
miles from Lockerbie to Beattock, with the exception 
of the first 3} miles all up hill, took only 15.33 min., 
or an average of 54.5 miles per hour, the regulator 
being half open, and the cut-off 40 per cent. 

At first, in the evening twlight, the signals could 
be plainly seen standing out clearly against the sky, 
but gradually, as time went on, only the green lights 
shining brightly were visible. Travelling fast in the 
darkness somehow one seems to look more anxiously 
for the distant signals. The driver could for the most 
part see all his signals from his side of the footplate, but 
from time to time he would step across to the right- 
hand side if we were approaching a curve in the road 
near which a signal was placed. The train is timed 
to call at Beattock at 8.42 and leave at 8.44 if a stop 
for pilot assistance is made. The driver, however, 
decided he could go up the bank unaided, as the night 
was in all respects favourable. Beattock Station was 
passed at 8.42.33 at about 50 miles per hour, and 
the summit was passed, at 9.6.42, 24.08 min. for 10 
miles of heavy climbing, giving an average of 23.8 
miles per hour, @ mest creditable performance, 
especially as the engine was all the time well within 
its powers. 

The succeeding 13.5 miles to Lamington were 
covered easily at 55.6 miles per hour, and the 9.28 
miles thence to passing Carstairs, with the regulator 
closed, at 50.5 miles per hour. 

From Carstairs to passing Uddingston at 9.58} 
took 26} min. for the 20.3 miles, 45.7 miles per hour, 
most of the distance being run with steam off. 

Glasgow Central Station was reached, after a slow 
run in, at 10.13 min. 55 sec., 1 min. 5 sec. in advance 
of time. The total time for the 102.3 miles from 
Carlisle to Glasgow was 138.4 min., representing an 
average speed of 44.4 miles per hour. 


Guiascow (BucHANAN STREET) AND PERTH. 


On the section of the Caledonian Railway between 
Glasgow and Perth I travelled by the Aberdeen 
express leaving Glasgow at 10.0 a.m., and on the Aber- 
deen-Glasgow express due to leave Perth at 3.11 p.m. 
For both these journeys I had 4—4-0 engines of Mr. 
Pickersgill’s design, and built at St. Rollox this year. 
The distance from Glasgow to Perth is 63.2 miles, 
and, like the Carlisle road, is of a difficult character. 
Starting from Glasgow, the first 4.4 miles to Steps 
Road are on rising gradients, the first mile being 
1 in 80 up, with the remainder of the distance 
at 1 in 100, 1 in 132, 1 in 150, 1 in 200, and 
lin 5280 up. The next 8.6 miles are mainly on rising 
gradients of 1 in 2460, 1 in 950, 1 in 200, 1 in 633, and 
a short length of 1 in 99 up to Cumbernauld. 
Thence the line falls, generally, to Larbert, 9 miles from 
Cumbernauld, with an intermediate summit at Green- 
hill, 3.6 miles from Larbert. From Larbert the line 
continues to fall to Stirling, 30.1 miles from Glasgow, 
and 8 miles from Larbert, with the exception of a 
vise of 1 in 126 for about 1} miles. At Bridge of 
Allan, 2.9 miles from Stirling, begins a long and 
severe climb, 14.3 miles long, to Gleneagles, the 
gradients being chiefly at the rate of 1 in 100, 1 in 88, 
1 in 90, 1 in 514, 1 in 163, and 1 in 375, enumerated 
in their order travelling towards Perth. From 


Gleneagles to Perth, 15.8 miles, the line falls almost 
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the entire distance on gradients of 1 in 100, 1 in 90, 
1 in 121, 1 in 434, and 1 in 446. 

On the morning when I made my trip the 10.0 a.m. 
train was made up of three eight-wheeled and seven 
twelve-wheeled coaches, one of which was a Pullman ; 
the total weight was 326.5 tons without passengers 
and baggage. The number of axles was 54, Usually, 
these heavy trains are assisted for about the first 
2.5 miles, but on this occasion the pilot was dis- 
pensed with, but at my suggestion Inspector Drum- 
mond sent it up the bank of 1 in 80 and 1 in 100 with 
the sand valves open just before we started, so as 
to ensure our having a good rail, the morning being 
damp and misty; on examining the rails after 
the pilot engine had gone over them I felt sure we 
should not be troubled by slipping, which proved 
to be the case. 

Starting sharp at 10.0 a.m., with engine No. 74, 
the driver very carefully opened the regulator, after 
having first started the steam sanders. The first 
mile to St. Rollox took 5 min., but between that point 
and Steps Road, 4.5 miles, took 9.5 min., only 
24.6 miles per hour. The next 14.6 miles to passing 
Greenhill at 10.30 were covered in 15.5 min., the 
average speed being 56.5 miles per hour. From Green- 
hill to Larbert, all down hill, took 3.75 min. for the 
3.6 miles, 57.6 miles per hour, and the next 8 miles 
to Stirling required 9.25 min., 52.0 miles per hour: 

It is the usual practice to stop at Stirling for a bank 
engine to be attached in the rear to assist these heavy 
trains to Kinbuck, 7.6 miles. The pilot acts on 
instructions received by wire from Glasgow, and 
such orders were inadvertently given in the present 
instance; sO on approaching Stirling the signals 
were against us, and notwithstanding the prolonged 
use of the whistle, they were not pulled off, and we 
were stopped just through the station at 10.44, and 
left again at 10.474 with the bank engine. The steam 
pressure was 175 lb. at starting, and we went up the 
bank with the cut-off at 40 per cent. and the regulator 
half open at the start, and three-quarters open just 
before the summit. 

The pressure fell to 165 lb., but increased again to 
175 lb. just before reaching Kinbuck. The average 
speeds up the bank were as follows : Between Stirling 
and Bridge of Allan, 2.9 miles, 34 miles per hour; 
Bridge of Allan and Dunblane, 2 miles, 37 miles per 
hour ; and Dunblane and Kinbuck, 2.6 miles, 30 miles 
per hour. 

From Kinbuck to the stop at Gleneagles took 12.2 
min. for the 9.6 miles, 47.2 miles per hour. Leaving 
Gleneagles at 11.17.4, we passed Forgandenny at 
11.29.9, 11.8 miles in 12.5 min., 57 miles per hour, 
and then ran the 1.9 miles on to Hilton Junction 
in the quick time of 1.8 min., 65 miles per hour. 
The remaining 2 miles into Perth Station took 2.75 
min., 43.6 miles per hour. We were slowed badly 
going into the station, and but for this and the stop 
at Stirling of 3} min., and the extra long stop at 
Gleneagles, amounting to 1.9 min. longer than the 
booked allowance, we should easily have done the 
journey in the time allowed instead of arriving at 
11.353, or 54 min. late. 

Returning from Perth on the 3.11 p.m. train, I had 
engine No. 75 of the same class. Owing to the late 
arrival of the Aberdeen train we were delayed, and 
did not leave till 3.25, exactly 14 min. late. The 
train consisted of six twelve-wheeled and four eight- 
wheeled coaches, in all 326 tons, without allowing 
for passengers, &c., the number of axles being 52. 
We got away in good style, passing Hilton Junction, 
2 miles, in 5 min., and Forgandenny, 1.9 miles 
further, in 2.5 min., speeds of 24 and 47.5 miles per 
hour. Permanent way repairs caused a slow passing 
Forgandenny, but the 9.7 miles up to Auchterarder 
took only 14.4 min., 40.7 miles per hour. 

Passing Auchterarder at 3.46.9, Gleneagles was 
reached at 3.52.3, giving a speed of 23 miles per hour 
for the 2 miles of climbing at 1 in 100 and 1 in 91. 
At Auchterarder, on an up gradient of 1 in 100, the 
speed was 36 miles per hour, with the regulator full 
open, and the cut-off 40 per cent., the pressure gauge 
showing 175 lb. 

Leaving Gleneagles at 3.53.25, Kinbuck, 9.6 miles, 
took 10.25 min., 56.2 miles per hour, and the 4.7 
miles oa to Bridge of Allan, all down hill, were run 
in 6.5 min., 43.5 miles per hour. Going into Bridge 
of Allan we went very carefully, the line here being 
shaded by trees, which at this time of the year are 
apt to cause the rails to be somewhat greasy. Leaving 
again at 4.174, Stirling was passed at 4.224, and 
Larbert reached at 4.33}, the 2.9 and 8 miles respec- 
tively being covered at rates of 36.4 and 44 miles 
per hour. 

From Larbert, left at 4.37.9 the 3.6 miles to 
Greenhill Lower took 7.3 min., giving 29.4 miles per 
hour for the up-grade run of 1 in 100. The next 
5.4 miles, all uphill to Cumbernauld, took 8 min., 
40.6 miles per hour, and thence to Glenboig, passed 
at 4.58}, took 5 min. for the 4.18 miles, 50.2 
miles per hour. Unfortunately, we were stopped at 
Gartcosh Junction box at 4.59}, and did not. start 
again till 5.1. This proved to be the. beginning 
of many checks which kept the speed down to 29.7 
miles per hour between Glenboig and Steps Road, 
and to 25.5 miles per hour for the run into Buchanan- 
street Station, the final 4.5 miles taking 10.58 min. 

We arrived at 5.184, or 23 min. 20 sec. late, delays 
due to signal checks during the last 13 miles of the 
run accounting fully for the 7 min. lost on the trip. 





Throughout, the engines, on both up and down 
journeys, demonstrated their ability to handle 
the loads required. The pressure gauge readings 
showed that the boilers could deliver the steam 
required, which is all-important when heavy trains 
have to be hauled at high speeds. These engines did 
nearly all their work at a 40 per cent. cut-off, with the 
regulator usually half open. 

In conclusion, I have pleasure in expressing my 
thanks to Mr. Donald Matheson, general manager, 
and to Mr. W. Pickersgill, locomotive, carriage and 
wagon superintendent, of the Caledonian Railway, 
for their kindness in allowing me to make the in- 
teresting runs described in this article. 

I would also acknowledge the interest taken in my 
journeys by the various inside and outside members 
of Mr. Pickersgill’s staff, who were concerned in 
making the necessary arrangements. 

In reference to the locomotives, [ may mention that 
I hope to deal fully with these and other new Cale- 
donian engines at an early date. 








The Stresses in Portals and Similar 
Structures. 


No. I. 
By TALBOT (@. BROOM, Assoc. M. Inst. C.E. 


Ir usually falls to the lot of the structural engineer 
to be supplied with a very vague and very inadequate 
outline of some scheme, for which it is necessary for 
him to supply the detail in order to make it practicable. 
Naturally, he follows the line of least resistance and 
introduces structures with which he is most familiar 
and which entail the least labour and study. It some- 
times occurs, however, that his part of the scheme, 
though a very vital one, is only a secondary part, and 
he is given a network of loads and many limiting con- 
ditions as to space, &c., to which it is necessary for 
him to conform. This is the case with structures such 
as are required for the electrification of a railway, 
where a system of overhead equipment is employed. 
In England as yet very little electrification on this 
system has been carried out, so that only few engineers 
have been brought into intimate contact with the 
problems presented by the structures required for 
this mode of traction. But undoubtedly this is 
the system of the future, and with the necessity 
of designing the structures comes the opportunity 
of studying them. The structures usually adopted, 
though not exactly similar to the portals of a 
bridge, exhibit many features in common with 
them, and as most of the problems given below are 
applicable to cases occurring in both kinds of 
structure, it is considered unnecessary to limit the 
ealeulations to one class of structure only; those 
which are not applicable to both classes being readily 
discerned. 

The method employed in these calculations does 
not seem to be one in general use among engineers, 
though its simplicity and its adaptability for caleu- 
lating stresses which are otherwise indeterminate 
should readily recommend it. Professor Goodman, in 
his “‘ Mechanics Applied to Engineering,” seems to 
foreshadow this method, and actually employs it for 
solving the problem of a continuous beam over three 
supports with an evenly distributed load, but there 
he leaves it and does not develop it further. Some 
eight years ago Mr. L. H. Chase, M. Inst. C.E.—with 
whom the author had the good fortune to be associated 
—developed this method considerably and applied it 
to the problem of the continuous girder, for which it 
is invaluable for investigating the bending moments 
of such a girder when one or more of the supports has 
settled, or for unequal spans or irregular loading, or 
for a combination of all three. The fourth problem 
given in this article is also due to Mr. Chase. Four 
or five years ago this method was extensively used 
by the writer, and the great assistance which it proved 
to be in solving unexpected problems is now his 
excuse for submitting it to print. 

Since the commencement of the writing of this 
article the author has read an abstract of an article 
written in 1918 by Messrs. Wilson, Richart and Weiss, 
and published in New York, upon a method which 
appears to be very similar to that illustrated below. 
It is, however, difficult to judge by the mere reading 
of an abstract ; but if, as appears to be the case, the 
Wilson, Richart and Weiss method involves the 
plotting or calculation of the area of the bending 
moment diagrams, it is considered that the method 
given below is more accurate and more direct. 

The principles involved in this method are of the 
simplest, namely :— 

(1) The deflection of any point along a beam due to 
a load in a given position is proportional to that load. 

(2) The resultant deflection at any point along a 
beam due to different loads in any direction is the 
algebraical sum of the deflections at that point due 
to the loads considered separately. 

We will commence with the most familiar type of 
structure, which is also the simplest, and gives a good 
introduction to the method to be used in arriving at 
the stresses in the cases following. 

Fig. 1 is a diagram representing two masts A and B 
fixed into the ground and the tops joined together by 
a beam which is pin jointed to the masts at A and B. 





There are two horizontal loads P and W acting ag 
shown. If the-load P were acting alone it is: evide, 
that, provided the beam is stiff enough to transiit 


> 
the load, each mast would carry a load of 4 ‘ 


But by 
the introduction of the load W the mast A’ evades 
some of its share of the load P, so that now the must 

ee i 
B has to carry a load which is greater than 5. ‘The 
loads carried by the mast A and B we will call P, anit 
P, respectively. 

For the moment, suppose the beam to be removed 
and the loads on the masts to remain the same as when 
the beam was in position. The loads acting on mast A 
are P, at a distance “ L” and W at a distance “ « ” 
from the ground. The load on mast B is P, at a dis- 
tance *‘ L.” from the ground. 

The deflection of the point A due to the load I, i 
given by the expression 

P, L® 
us 
3EI 
where E is the modulus of elasticity of the materia! 
and I, the moment of inertia of the mast A. 
The deflection of the point A due to the load W i 
given by the expression 
W @(3L 
6E1, 
and the total deflection of A is 
W a@?2(3L — a) 
6E1, 


a) 


st P, L3 
3E |, 


In the same way the deflection of B is 
P, L? 
3EL, 

where L, is the moment of inertia of mast b. 

Now these loads are also acting on the mast when 
the beam is in position, so that of necessity thes: 
deflections also occur ;° but since the beam connect- 
the points A and B, it follows that the total deflection 
of each mast is the same, which gives the equation 

W @?23(3L Pit PES 
6E TL, $2i,. sel, 

But P, = P — P,. Substituting this value in equa 

tion (3) and solving for P,, we have 

{P Wa? (3L—a)\ Ll, 


P - 
$ ine 2141, {Ti +- te 


a) 


(3 


and 

(Pp W @(3L 

{ 1, 2L*1, )i,+1 
If I, and I, are equal, as is generally the case, the 

equations of (4) become 

P Wa*(3sL- 

a 4c 

P  Wai(zL— a) 

2 414. 

From the equations of (5) the following facts may be 

If W is not acting each mast carries a load of 


Py = 


P— Py 


a) ) ead 


2 


Pyas ott) 


. 


noted. 
‘ 2 pad 
E If Wa?(3L—a) _ Po then 


2° 4 L3 2 


the whole of the load P and mast A carries the load W 


mast B carries 


only, and if this expression is greater than 5, then 


mast B carries a load greater than P, or, in other words, 
the resultant force at A is in the opposite direction to 
r. 

2.—-The stresses due to temperature can be found in 
a similar manner, but these as a rule are hardly required 
unless the length of the mast is short compared with 
the length of the beam, 

In Fig. 2 the dotted line shows the position taken 
up by each mast, though in opposite directions, owing 
to the alteration in length of the beam. The notation 
used is as follows : 

x = alteration in the length of half the beam for a 
given change of temperature ; 

W = the load on one mast caused by the alteration 

in length of the beam ; 
6 = the deflection at B for a load of unity at B ; 
d = the deflection of B due to the load W, or, in 
other words, d is the actual movement of the 
point B ; 
D = the alteration in the length of the beam due 
to the load W ; 
A = the sectional area of the beam ; 
1 = half the length of the beam; and 

E = the modulus of elasticity. 

Now, the load W is acting on both the mast and 
the beam, causing a bending moment on the former, 
and on the latter a direct tension or compression as 
the case may be, depending on whether the change of 
temperature is a rise or fall. 

We have therefore— 

“eos | MCS: 0 a aida ae 
But d = resultant movement of the point B 


wil 
and D = EA’ 


Substituting in (6) and reducing we have 


a cee 
5+ 


(6) 
= W6 


l 


EA 
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3.—The next problem is one which can be found in 

many text-books, but as the one following depends 
upon it to some extent, it is given shortly here for the | 
sake of completeness. 
Fig. 3 shows the form and dimensions of the | 
structure, to which is applied a horizontal load P as | 
shown. It is assumed that there is a hinge at the 
bottom of each post, the latter being continuous to | 
the top of the structure. It is also assumed that | 
H H’, which is very nearly correct, so that H = H’ | 

i 
3° 
Taking moments about A we have 
P(L — e) 
b 


Assuming that the diagonals act as tension members ! 


V ae Vii 











—+* S Bl 
Pp 
a erent 
au! | 
eS | 
Un ui 


Equating (8) and.(9) and solving for y we find that the 


position of the point of contraflexure from B is 
3(L — e)? 
~ 2(3L — 2e) 
The point of contraflexure will, of course, be in a 
similar position on the other side of the structure, and 


y = (10) 


by assuming a pin joint at each of these points the 


stresses in the different members can be calculated 
as in the previous example. 


| 5.—-The alteration in length of a braced girder 
| caused by a rise or fall of temperature produces bend- 
| ing stresses in the masts to which it is connected, the 
| calculations for which appear at first sight to be com- 
| plicated owing to the multiplicity of items to be con- 
| sidered, but they do not present any real difficulty. 


In Fig. 5 A B C is a mast on one side of a structure, 


deflections is equal to the final deflection d; thatis ] 
d= dh —~ dg..." of « (13) 
In the same way, if D, is the deflection of tie point B 
due to the load W, at B, and D, the deflection of the 
same point due to the load W, at C, the algebraic sum 
of these two deflections is equal to the final deflection 
D; that is— 
Da Di + Dy alos sore (AW 
Now let 
6: = the deflection of the mast at C for a load of 
unity at C if the end of the mast were free ; 
6, = the deflection of the mast at B for a load of 
unity at B if the end of the mast were free ; 
and 
6= the deflection of the mast at C for a load 
of unity at B-—which is the same as the 























Fig |. 
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only andfonly"one acts at a time, then in the present 
case the diagonal C E is acting. 

Consider a section through p and take moments 
about C, We have 


load in BE = H = 
e 


Considering the other side of the section and taking 
moments about E we have 
H (L e) 


Joad in C D 


The vertical component of the stress in C E is 


P (L— 
v Le Oo 
b 
; J UPB 
so that stress inCE= i > ? _ where f 
2 4 


is the length of C FE. 

4.—If the posts of the structure in Fig. 3 are fixed 
at the bottom instead of hinged, we can calculate the 
stresses in the structure in the same way as above, 
by finding the position of the points of contraflexure 
and assuming a hinge at these points. 

It is assumed that the points C and B or the points 
D and E—Fig. 3—do not move relatively to each 
other, although the posts bend, owing to the action of 
P, or, in other words, the deflections of the peimts C 
and B from a vertical line through A are equal. 

Now, considering.the post A B C, there will be two 
loads acting upon it, a load at B, which we will call W, 
and another at C, which we will call W,. 

Referring to Fig. 4, the vertical line represents the 
position of the post when unloaded, the line G is the 
position of the post if load W, were acting alone, and 
the line H. is the position when both loads are acting ; 
 d,” isthe deflection of the post at B, for the load W, 
acting by itself, and “d, ” is the deflection at B in the 
opposite direction, caused by the load W, acting by 
itself. In the same way 6; is the deflection at C caused 
by the load W, and 6, the deflection at C in the oppo- 
site direction caused by the load W,. From our 
assumption a line joining B and C in their final posi- 
tion is parallel to the vertical line through A. Tt will 


Ulisse 





be obvious then from the figure that 6, — d, is equal 
to 6 — d,. 


e(L — e)? |W, 


Now, 6, — dy where I is the 


2 EI 
moment of inertia of the post and 
L? W, W, ¢L 


6, = d, = 


aM. oda i 7. ; (L ~ e)?) 
Equating these two expressions we obtain the ratio 

WwW, 314—é 5 

W. StL > ey itt Lei tiesi!< (8) 

If y is the distance of the point of contraflexure from 
the point B we also have the relation 
Wiy = Wz (e + y). 

Therefore 
W, e4- y 








ww dvi te oe egies elel(@) 








consisting of a braced girder supported by a mast. at 
each end. The mast is continuous from the ground 
level to the top of the girder, the top and bottom booms 
of which are jointed to the mast at Band C. The 
vertical line represents the unloaded mast. The line G 
is the position the mast would take up if the bottom 
boom only were connected to the mast. The line H is 
the actual position taken up when both top and 
bottom booms are connected to the mast. Let. W, be 
the load acting on the mast at B, and W, the load 


acting at C. It will be seen from the figure that Wi 


and W, act in opposite directions. These loads are 
acting also on the bottom and top booms respectively 








Fig 5 be 


Swain Se 


of the girder and will cause anZalteration of length | 


besides that caused by the rise or fall of temperature. 


Let ¢ = the alteration in Iength of half the top 


boom of. the girder due to the load W,. 
Let A, = sectional area of the top boom. 
Let 1 = half the length of girder. 


And E = modulus of elasticity of material of the | Messrs. Shepherd and Todd. 


girder. 
Then we have— 
ta W,! 


RBA wisest wiht Dy 
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deflection of the mast at B for a load of 
unity at C—if the end of the mast were free. 
We then have the following values :-— 


d, = Wi 4 ) 
dz = Wy, & re 
D, = W, & i (15) 


Let us consider the final position of the mast shown 
by the line H in Fig. 5. We know that the loads W, 
and W, on the mast act in opposite directions, so that 
at C the deflection due to change of temperature has 
been increased by the action of the load W,, and the 
deflection at B decreased by the action of the load Wj. 

If x = the alteration in length of half the top boom 
and half the bottom boom, due to a given change of 
temperature, we have then— 

x=d—-t=D+ib .... (16) 

Substituting in (16) the values found in (11), (12), (13), 
(14), and (15) we have 


y , gob 5. 
c-= W,5 = w,( 3 = = a’) = 


f L 2 au 
W, (a. + x) _ W,6 ° ° ; (17) 


For the sake of simplifying the formula we will write 
l l 


4 = Ns: ==. Ny 
&, + EA, Nand 6, + EA, { 
Substituting in (17) and solving for W, and W, we have 
W,= IN 082.) 
yeaa ud ,29]48, 21(06) 
W, z(6 — M) 


27 MN — 8J 








Short Histories of Famous Firms. 
No. VilL.* 
THE_RAILWAY .FOUNDRY, LEEDS (FE. B. WILSONJAND 
COMPANY). 
(Contributed by E. L. AHRONS, M.I. Mech. E.) 

In the early days of railways, about 1840, when 
Wishaw published his’ well-known book on the 
subject, there were two firms of locomotive builders 

|in Leeds, Messrs. Fenton, Murray and Jackson, and 
The: former was the 
earlier and perhaps at that time the better-known 
| firm. The founder, Matthew Murray, one of the 
| pioneers of locomotive engineering, had constructed 
| Blenkinsop’s rack-rail engines as early a&/1812. At 
some time subsequently to 1830; the firm had become 


Also if b = the alteration in length of half the bottom | Fenton, Murray and Jackson, and although in no 


boom of the girder due to the load W,.; and 


| way connected. with the. Railway Foundry, it is 


A, = sectional area of the bottom boom, we have— | mentioned here because of the connection with both 
1.8 Wil 19). | firms of James Fenton. During Mr. Fenton's part- 
A gmp! bts yt (12) | nership twenty of Gooch’s: broad-gauge express 


Now, considering the deflection of the point, C, we 
have a deflection d; caused by the load W, at B, and a 
deflection d, in the opposite direction caused by the 
load W; at C, and the algebraic sum of these two 


| engines with 7ft. driving wheels were builtin 1840-42 


| for the Great Western Railway, one of which, the 
| Ixion, was selected by Sir Daniel »Gooch for the 


— 
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experimental runs in connection with the ‘ Gauge 
Commissioners’ ’’ inquiries. These engines were the 
last built by Fenton, Murray and Jackson, for the 
firm closed down in 1843 owing to lack of further 
orders. 

The later firm, Messrs. Shepherd and Todd, had 
works at the Railway Foundry. When it first started 
does not appear to be known exactly, but the earliest 
locomotives built there, of which there is any record, 
were delivered in 1838-9 to the Liverpool and Man- 
chester Railway. These locomotives were followed 





by a number of 2-2-2 single engines for the North 
Midland Railway in 1840-41. and 
goods engines for the Manchester and Leeds Railway. 


“ 


Too Enoincer’”’ 


GRAY’S EXPRESS ENGINE BUILT 


Two engines were experted to France at the same 
period for the Paris-Orleans Railway. 

The most noteworthy engines built by Messrs. 
Shepherd and Todd were those for the York and 
North Midland and the Hull and Selby Railways 
to the designs of Mr. John Gray, then locomotive | 
superintendent of the latter line. These engines, of 
which an illustration is given herewith, marked an 
epoch in locomotive design, and were in many respects 
in advance of any locomotives hitherto constructed. 
The two York and North Midland engines, No. 9 
Antelope and No. 10 Ariel, which were officially 
recorded as having been delivered in September, 
1840, had 6ft. single driving wheels and I3in. by 24in. 
cylinders. They were fitted with Gray’s patented 
expansion gear, the well-known “ horse-leg ”? motion, 
and it was stated that they were the first locomotives 
to be supplied with expansion gear. According, 
however, to D. K. Clarke (“ Railway Machinery,” 
1855), Gray’s motion had been experimentally fitted 
in 1839 to a small passenger engine, the Cyclops, on 
the Liverpool and Manchester Railway. 

There are other features of note in the design of 
these engines. With the exception of Edward Bury, | 
and those who copied his type of engine, all the well- 
known locomotive builders of that day employed 
outside bearings for the axles of all wheels. In the 
Gray engines inside bearings only were used for the 
driving axles, but outside bearings were retained for 
the leading and trailing axles. This design was the 
origin of the “mixed framing,’ which gave the 
advantage of long bearings for the carrying axles. | 
It was subsequently adopted by the Leeds firms, 
Kk. B. Wilson and ‘Company and Kitson and Com- 
pany, and is to be found to-day on many of the older | 
2-4-0 engines of the Midland, Great Northern, Great 
Western, and other railways. 

A further feature in the Gray engines constructed | 
at the Railway Foundry, and also in those built 
subsequently by Hackworth for the Brighton line, 
was the use of two steam domes, in each of which 
there was a steam collecting pipe. The collecting 
pipe from the forward dome on the centre of the 
barrel was joined to the main pipe from the back 
dome by means of a T-piece, and the regulator was 
placed in the smoke-box. 

Mr. Gray was also responsible for the design of 
two extraordinary looking six-wheels coupled goods 
engines, which were built in 1844 by Messrs. Shepherd 
and Todd for the Hull and Selby Railway. These | 
engines had large wheels about 5ft. 6in. diameter, | 
and l6in. by 24in. cylinders, and, of course, were | 
fitted with the “ horse-leg’’ motion. The cylinders | 
were inside and placed very low down so that the | 
piston rods were inclined upwards towards the | 
driving axle, and passed underneath the leading axle. | 
This form of construction was employed by various | 
makers during the period 1844-49, but was never | 
satisfactory, as the attachment of the cylinders 


to the frames could not be made sufficiently solid, 
and the cylinders worked loose. An illustration of 
one of these curious engines appeared on page 45 
of THE ENGINEER of January 16th, 1890. 

In 1844, Mr. Todd left the firm, and later in the 
year Mr. E. B. Wilson joined it, but the name does 
not appear to have been changed at this time. Mr. 
Wilson’s connection with the firm seems for a time 
to have been somewhat unstable, for according to the 
diaries of the late Mr. David Joy, extracts from which 
were published in the Railway Magazine in 1908, Mr. 
Wilson suddenly left the firm in the early part of 


four-coupled | 1846, and was succeeded in the partnership by Mr. 


James Fenton, and a Mr. Craven. From this time 


Swain Sc. 


BY SHEPHERD AND TODD, 1840 


and during 1846 the firm was known as Fenton and 
Craven. The majority of the engines built during 
1845-46 were of the “long boiler” type, with all the 
wheels in front of the fire-box, in accordance with 
Stephenson’s patent. There was at that time a 
craze for these most unsatisfactory passenger engines, 
and very few railways would look at any other 


| design. The four-coupled engines of the 2-4-0 type 


had outside cylinders, and the long overhang at either 
end caused them to be notorious for unsteadiness 
and a constitutional inability to remain on the rails. 
Of these engines, the Railway Foundry constructed 
ten for the York and North Midland Railway, one or 
two for the Newcastle and Darlington Railway, and 
five for the Eastern Counties Railway. 

The “Jong boiler ” six-coupled goods engines of the 
period had inside cylinders and were more serviceable 


— 


At the end of 1846 Mr. E. B. Wilson, according to 
Mr. Joy’s diary, suddenly reappeared and took over 
the business, Mr. Fenton remaining as works manager 
From this time the firm was known as E. B. Wilson 
and Company, though the maker’s name plates on the 
engines, of which the writer remembers a considera}]e 
number, did not record Wilson’s name, but were 
merely marked ‘The Railway Foundry, Leeds” 
with the date of construction. 

We now come to the year 1847, when the celebrated 
“Jenny Lind” express engines were built. These 
engines were designed by Mr. David Joy, who was 
then the chief draughtsman of the firm. The standard 
engines of the class had 6ft. single driving whecls, 
ldin. by 20in. cylinders, and 120 1b. pressure, this 
pressure being about 20 Ib. higher than the averaye 
of those days. The general idea of the design was 
based upon that of John Gray’s express engines {or 
the Brighton Railway, with the characteristic 
“ mixed ” framing, having inside bearings only for t)ie 
driving axle and outside bearings for the carrying 
axles. An excellent illustration and section of theso 
celebrated engines were published in THe ENGiInenn 
of January 10th and March 6th, 1896, and a most 
interesting account of the origin of the design wis 
given by Mr. Joy on page 527 of Tue ENGINEER of 
May 22nd, 1896. 

At the time there was a somewhat long controversy 
as to the origin of the design, and perhaps it may be 
of interest to throw some additional light on thy 
subject. In the first place, Mr. Joy’s account in (hy: 
letter to THE ENGINEER, referred to above, is ot 
course the correct one. The first “Jenny Lind ”’ 
engines were designed for and delivered to tly 
London, Brighton and South Coast Railway, to which 
line Nos. 60 and 61 were delivered in June, 1847, 
followed by 62 to 64 in July, 1847, 65 and 66 in Augusi, 
1847, and three others in 1848. In July, 1847, on 
of the class was also delivered to the York and North: 
Midland Railway (No. 88), followed by No. 89 in 
August, and Nos. 90, 91 in September, 1847. Tl. 
first “Jenny Lind” which ran on the Midland Rai 
way was No. 21, which started work in September, 
1847. Altogether, there were ten built for the London 
Brighton and South Coast Railway, eleven for tli 
York and North Midland Railway, and twenty-foui 
for the Midland. A few of these engines were al-o 
built for the Great Northern, Manchester, Sheftiel:| 
and Lincolnshire, Eastern Counties, and the York, 
Newcastle and Berwick Railways. In all, about 
seventy engines of the class were constructed, exclusiv« 
of certain rebuilds for the Midiand Railway, to b 
mentioned subsequently. 

The name “ Jenny Lind ” was stated to have been 
borne by one of the engines delivered to the Midland 
Railway. This may possibly have been the case, 
though the writer knows of no evidence to that 
effect. The first Brighton engine-—No. 60—was sv 
named, and the next of the class to bear this name 
was the York and North Midland engine, No. 90, the 
third of the engines for this railway. The Manchester 
and Sheffield engine, No. 61, built in July, 1848, 
was also named “ Jenny Lind. 

In the discussion in 1896 with regard to the origin 
of these engines, a statement was made that one ot 
the previous type of Midland single engines with 
outside bearings had twisted off part of the crank 
axle, and that Mr. Fenton therefore recommended tv 
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and reliable. Of these, the Railway¥Foundry does | Mr. Matthew Kirtley the employment of inside 


not appear to have built so many, but six of them were 
delivered by Fenton andjCraven to the East Lanca- 
shire Railway, then the Manchester, Bury and 
2ossendale Railway. 

Another type of single-driver express engine, with 
outside cylinders 15in. by 20in. and 6ft. driving 
wheels, was modelled on the lines of Hawkshaw’s 
engines for the Manchester and Leeds Railway. 


| truth, coupled with a historical anachronism. 
| truth was that amongst the varied activities ot 


bearings only for these axles, This was the reason 
wrongly assigned for the origin of the “ Jenny Linds,’ 
but behind this statement there lay a dangerous hallf- 
The 


E. B. Wilson and Company the firm undertook 
the repairing and rebuilding of engines belonging to 


| the Midland Railway. The works of this railway at 
| Six of these engines were ordered by the Leeds, | Derby were then only of small size, and when any 


Dewsbury and Huddersfield Railway, but whether |complete rebuilding was necessary, the old engines 


they ever ran on that line is somewhat doubtful. 
The London and North-Western had four of the class 


were often dispatched to Leeds to be dealt with at 
the Railway Foundry. Amongst these locomotives 


on the southern division, and two others were delivered | were a few of the old single passenger engines with 


to the Eastern Counties Railway. 


' double frames, some of which suffered from broken 
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crank axles. At the works of Messrs. E. B. Wilson 
and Company they were completely rebuilt on the 
lines of the “ Jenny Linds.” New frames with inside 
driving bearings only, new cylinders, &c., were pro- 
vided, but a few parts of the old engines were used 
again. One of the engines so rebuii” was the old No. 1 
of the Midland, which was then converted to an engine 
of the “Jenny Lind” type, But these rebuildings 
of old engines took place during the years 1849 to 
1852, some time after the original “ Jenny Lind” 
had been designed. 


"| designs was probably due to Mr. Sturrock, of the 
| Great Northern Railway, for which line Messrs. 

At that time the Midland possessed a considerable | Wilson built fifteen passenger engines in 1851 with 
number of the notorious long boiler 2-4-0 engines | 6ft. wheels, 16in. by 22in. cylinders, and 150 |b. 
with outside cylinders, which had been built between | pressure. 
1845 and 1847 by various firms. Mr. Kirtley, as a| the firm, these locomotives had domeless boilers, | 


result of his experience with these engines, gave them | 


a very short shrift. A few were altered at Derby, 


but the majority were packed off to the Railway | 
Of these, there were about a dozen which | 
single-driver ” “‘ Jenny Linds ”’ with | 


Foundry. 
were rebuilt as 
new inside cylinders, frames and motion, and only 
the existing boilers, cut down in length, were utilised. 
Others of the same class were rebuilt as 2-4-0 engines 
with inside cylinders. This latter type of 2-4-0 
engine with inside bearings only for the coupled 
wheels and outside bearings for the leading wheels, 
was a direct derivative of the “ Jenny Linds,” 
was also designed by Mr. Joy. 
rebuilt Midland engines of the type, the Railway 
Foundry also supplied six new engines of the class in 
1848 to the Midland and some to the Manchester and 
Sheffield Railway, the dimensions of the cylinders 


“ 





services, and a very large proportion of the locomotives 
built by the firm’ between 1848 and 1858 were made 
to these standard types. Strangely enough, although | 
the “‘ Jenny Linds,” with inside bearings for the 
driving axle, remained a standard type until the | 
firm closed down, the 2-4-0 engine evolved from it, 
with the same arrangement of bearings, did not hold 
its own, and after 1851 a class with outside bearings 





for all wheels took its place. This change in the firm’s 


Unlike most of the other engines built by 


in accordance with Mr. Sturrock’s instructions. 
The firm’s subsequent engines of this type had boilers 
with the well-known and characteristic cast iron 
fluted domes always used by the firm. Of these 
engines there were three classes, viz. :—(1) 5ft. Qin. | 





| wheels with 16in. by 20in. cylinders; (2) 6ft. wheels | 


with 16in. by 22in. cylinders ; and (3) 6ft. 6in. wheels | 
with 15}in. or 16in. by 22in. cylinders. Of the last | 
class with 6ft. 6in. wheels only four engines appear 


| to have been built, two of which went to the North 


and | 
Apart from the | 


Eastern, and two to the Oxford, Worcester and 
Wolverhampton—later Great Western—Railway. One 
of the latter pair is illustrated herewith. The majority 
of the engines built were of the second class, chiefly | 
for the North-Eastern, Great Northern, and West | 


six-wheels coupled tank engine, with the tanks at 
the back underneath the coal bunker. These engines 
had inside frames only, 4ft. 8in. wheels, and 15in. by 
20in. cylinders. A few were delivered to the Oxford, 
Worcester and Wolverhampton Railway, and several 
went to Belgium, but the majority were purchased 
by various contractors. 

Out of this system of manufacturing standard 
engines grew the practice in the firm’s later years 
of building a considerable number of engines for 
stock, which were gradually sold to various railways 
as and when required. Of the standard goods engines 
which were regularly built for stock, the Great 
Northern purchased a number, but none was sold 
to the Midland, which at one time was probably one 
of the best customers that the firm had. About 
eighteen years ago the writer was shown the firm’s 
order book for the period 1853 to 1858. This showed 
that during the three years 1855 to 1857, sixteen 
main line passenger engines, forty-one main line goods 
engines, and twenty-two tank and contractors’ 
engines were built for stock. Seeing that the firm had 
to close down in 1858, it is very doubtful whether 
this excessive production of standard engines, built 
on the chance of finding customers prepared to 
give suitable prices, paid in the long run. The 
probabilities are that the policy was a bad one, or at 
least was carried too far. A moral might perhaps be 
drawn from this incident of the bygone locomotive 
trade, which should cause some present-day reformers 


| Midland lines taken over by the Great Western. | ‘“‘ furiously to think.” 
| About ten or twelve of these engines, in addition to | 


vote 






































Although the firm devoted much of its activities 
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being 15in. by 20in., and of the coupled wheels | some of the ‘“ Jenny Linds,’’- were also exported to | to the production of the standard engines, it did not 


5ft. 6in. 
and 15in. by 22in. cylinders, were also built for the 
astern Counties Railway in 1848-9. 


Before leaving the subject of the ‘“‘ Jenny Linds,” 


it may be added that a few of these engines had | derived from a lot of twelve engines delivered to the 
The last of the ten Brighton engines | Midland Railway. They had the old design of inside 


larger wheels. 
had 6ft. 3in. driving wheels and a boiler with 1000 
square feet of heating surface, as compared with 
800 square feet of the standard engines of the class. 
Two of the York, Newcastle and Berwick engines 
built in 1853 were similar. Moreover, there were at 


least two of the type which were built with 6ft. 6in. | motion. The Great Northern Railway had a number 
| of these engines from E. B. Wilson and Company, 


wheels. One of these was Midland engine No. 102, 
a very celebrated express engine in its day, and the 
other was the Shrewsbury and Birmingham engine 
‘*Salopian,” probably the largest “‘ Jenny Lind ”’ ever 


built. The latter had 15}in. by 22in. cylinders, and a | 
The | 


total heating surface of 1271 square feet. 
carrying wheels of this engine were 4ft. in diameter 
in place of the usual 3ft. 6in. of the type. It was 
built at the Railway Foundry in June, 1849. 
Although there were a few engines of extra large 
dimensions built by the firm, there was a rooted objec- 
tion on the part of both Mr. Wilson and Mr. Fenton 
to any departure whatever from. standard types and 
dimensions. Locomotive standardisation, that blessed 
panacea so much in favour at the present day 
amongst “ reconstruction” and other enthusiasts, 
was an absolute fetish at the Railway Foundry. In 
the extracts from Mr. Joy’s diary referred to above, 
it is recorded that ‘‘ even for the alteration of the 
position of a clack-box £5 to £25 was demanded.” 
Nevertheless, Messrs. E. B.: Wilson and Company 
were the first firm to standardise several classes of 
engines for both passenger, goods, and shunting 


| frames. 


‘ight similar engines, but with 5ft. wheels | various Belgian railways. 


The standard goods engines also had double } 
Those built during 1847-1850 before the 


| confine itself to such work. A number of interesting 


engines to other engineers’ designs were ordered 
from and made at the Railway Foundry, and at least 


| standard type was evolved were very clumsy engines | two experimental engines were constructed. 





| eylinders inclined upwards with slide bars and piston- | 
|rods below the leading axle, and apart from the 
| defect of the cylinders constantly working loose from | on a 16ft. wheel base. The inside cylinders, 16in. by 


| 





from the wheels involved taking down the whole | 


which were afterwards converted into the usual 
rational type, but the Midland seems to have sold some 
of those which it possessed to unsuspecting buyers 
who were not acquainted with the peculiar points 
of the design. 

The standard goods engine built after 1851 retained 
the double frames and outside cranks, but the 
cylinders, 16in. by 24in., were placed, as in modern 
practice, with a downward inclination, and the motion 
above the leading axle. The coupled wheels had a 
diameter of 5ft., though some were 5ft. 3in. The 
outside frames were of the sandwich pattern, with a 
thick oak plank between two 7/,,in. plates, and the 
inside frames extended only from the cylinders to the 
front of the fire-box. A very peculiar feature of all 
these goods engines was the extremely long throw— 
14in.—of the outside coupling rod cranks. About 
140 of these standard engines were built for various 
railways in this country, and one or two}were also 
sent to Belgium. 

A third standard type, of which about thirty 
engines were built between 1854 and 1858, was a 





One of these was the “ Lablache,” which was spe- 
cially designed in 1848 to obtain a perfectly balanced en- 
gine with low centre of gravity. It ran on two pairs of 
7ft. wheels placed at the extreme ends of the engine 


| the frames, the lifting of the front end of the engine | 22in., were horizontal, and drove a dummy crank 


axle at the centre of the engine. Upon the ends of 
the axle outside the frame was a lever crank which 
rotated with the axle. The lever had crank pins at 
each end, the leading axle being coupled to one pin, 
and the trailing axle to the other pin. This engine 
was tried upon the Midland Railway, but did not 
prove a mechanical success and eventually it was 
converted to an ordinary engine. 

Another experimental locomotive was a small four- 
coupled well-tank engine designed and patented by 
Mr. Joy. The essential feature of this engine was a 
double boiler with two separate barrels and fire-boxes. 
There was one smoke-box common™to both. The 
object of the design was to fire each fire-box alter- 
nately with a view to smoke consumption, and the 
germ of the idea appears to have been the same”as 
that which Mr. Cudworth subsequently worked out 
on the South-Eastern in a different manner. The 
engine was exhibited at the 1851 Exhibition, but what 
became of it subsequently does not appear to have 
been recorded. 

Five six-wheeled Crampton engines* were built in 
1848 for the Eastern Counties Railway with rear 
driving wheels 7ft. in diameter, and cylinders 16in. 
by 20in. They do not appear to have been successful, 
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and after a very short life were withdrawn from 
service. 

These were not the only engines built to Crampton’s 
patents, for in 1850-1 the firm constructed a number 
of four-wheeled tank engines, then known as_ the 
“Little Mails.” These had a dummy. crank axle 
driven by inside cylinders. Long coupling rods 
connected the ends of this axle to pins in the two pairs 
of wheels, which were placed 10ft. 6in. apart at the 
front and back of the engine. Three of these curious 
little engines were delivered to the Nottingham and 
Grantham Railway, and worked on the Great Northern 
Railway for many years. Another engine of the class 
was purchased by the York and North Midland 
Railway and became North-Eastern engine No. 273. 

In 1852-3 two large single express engines were 
built for the London and North-Western Railway to 
Mr. McConnell’s designs, with that engineer’s patented 
boilers. These engines were of the same class as those 
built by Messrs. Fairbairn, and had 7ft. 6in. wheels 
and 18in. by 24in. cylinders, outside frames and 
bearings and india-rubber springs. 

Very few broad gauge engines were built at the Rail- 
way Foundry. There was one small “single driver ” 
tank engine for the Bristol and Exeter Railway 
similar to those built by Messrs. Rothwell, and one or 
two curious four-wheeled broad gauge contractors’ 
engines built in 1852, which are stated to have been 
used during the construction of Portland breakwater. 
One of these, the “‘ Queen,” fell into the sea, but was 
subsequently recovered, and was kept at Swindon 
for many years in the scrap siding. The cylinders of 
these engines were inside, and drove the trailing 
wheels, which were placed behind the fire-box. The 
latter was narrow, and the width of the 7ft. gauge 
permitted of the connecting-rods being carried on 
each side between the frame and the fire-box. The 
steam chests were placed between the cylinders and 
the frames, and supplied with steam through external 
pipes which were connected to the front of the raised 
fire-box casing. 

Very little export trade appears to have been done 
by the firm before 1853, when a number of engines 
were exported to Belgium. During the same year six 
heavy long boiler goods engines with outside cylinders 
were built for the Hanoverian State Railways. 

Six 2-4-0 tank engines were constructed in 1854 
for the South Slesvig Railway to the general designs 
of Mr. John Viret Gooch. These engines had L5in. 
by 22in. cylinders and 5ft. 6in. eoupled wheels. The 
engines had no domes, and steam was taken from a 
perforated pipe with slit openings on the under side. 
Two of them were stated to have been built with 
leading bogies, though whether these were added 
very shortly after the arrival of the engines in Den- 
mark is not certain. If the bogies were made at the 
Railway Foundry, these two engines were the only 
bogie engines ever constructed by the firm. 

In 1854 Messrs. E. B. Wilson and Company received 
a large order for twenty-five goods engines and ten 
express engines for the East Indian Railway, then 
about to be opened. The goods engines were of the 
0-4-2 type, with 5ft. coupled wheels and 16in. by 
22in. inside cylinders, and the express engines with 
6ft. 6in. single driving wheels and 1l5in. by 22in. 
@linders had inside frames throughout and bore 
some resemblance to McConnell’s “‘ Bloomer ” engines 
on the London and North-Western Railway. 

For the Great Indian Peninsular Railway the 
earliest Ghat tank engines were built at the Railway 
Foundry in 1856. They consisted of fourteen four- 
wheeled tank engines, which in service were placed 
back to back in pairs, each engine having 15in. by 
22in. cylinders and 4ft. coupled wheels. 

A few outside cylinder tender and tank engines, 
on the lines of Alexander Allan’s Crewe pattern, were 
also exported in 1856 to the Bombay, Baroda and 
Central India Railway. A large model of one of 
these engines is to be seen in the South Kensington 
Museum. 

Other exports in 1857 included twenty goods 
engines for the Madrid, Saragossa and Alicante 
Railway, and four small passenger tank engines fora 
Portuguese railway. During the same year the firm 
built six 2-4-0 passenger engines for the South- 
Eastern Railway to Mr. Cudworth’s designs, and in 
1856-7 some marine and general engineering work 
was also executed. 

The last two engines, recorded as Nos. 634 and 635 
in the books of the firm, were built in 1858 for the 
New South Wales railways. The first was a small 
single well tank engine, and the other a single 
express engine with 5ft. 9in. wheels and 15in. by 22in. 
cylinders. The old firm then ceased operations as 
Messrs. E. B. Wilson and Company, but the works 
are still in existence ; a large part of them, together 
with the drawings and patterns, was taken over 
shortly afterwards by the present firm of Manning, 
Wardle and Co., Limited, and another portion of 
the works, situated on the opposite side of Jack-lane, 
Hunslet, is now in the hands of Messrs. Hudswell, 
Clarke and Co., Limited. The latter firm still per- 
petuates the old name of the “ Railway Foundry.” 








ACCORDING to a Reuter message, the English Electric 
Company of Australia has received an order from the 
Railway Department for the supply of a 25,000 horse- 
power turbo-alternator, to be used in connection with 
the electrification of the suburban railways, 





Air Conference. 
No. I. 


THE conference convened by the Air Ministry 
opened, under the presidency of Lord Montagu, in 
the Council Chamber of the Guildhall on Tuesday 
last. 


Ctvit AVIATION AND ATR SERVICES, 


The paper presented at the first session on Tuesday 
morning was that by Major-General Sir Frederick 
H. Sykes, on ‘‘ Civil Aviation and Air Services,’’ an 
abstract of which appears on page 385. 

Sir William Joynson-Hicks, in opening the dis- 
cussion, said the paper called for very little criticism, 
but there were one or two aspects of the question 
to which he desired to call attention. One of these 
was the relation between civil and military aviation. 
His own view was: that civil aviation could not be 
maintained in time of war, as every capable pilot 
would be required for military service, and it would 
not be possible to spare machines or pilots for the 
protection of civil routes. The development of civil 
aviation had, therefore, to be regarded from the 
military standpoint, and in that connection he would 
like to insist upon the importance of providing 
subsidies of an individual character. these subsidies 
to be given to pilots engaged in civil aviation who 
submitted themselves for health and performance 
tests, so that at any time required there would be an 
ample reserve of first-class pilots available for military 
service. He would like to see the whole of the mails 
for destinations which could be served by the Paris 
and Brussels air services carried by air. Those 
services were conducted with great efficiency at the 
present time, and it was not to be doubted that within 
a comparatively short period an efficiency of 100 per 
cent. would be reached. He was glad to note the 
growing appreciation on the part of the public of 
aircraft for passenger and goods transport. On the 
subject of imperial air services it was clear that 
Egypt would be the great air junction for the eastern 
routes, and it was of the utmost importance to Great 
Britain that control over a section of Egypt where 
aerodromes could be established should be secured 
by Great Britain in perpetuity. 

Col. Moore Brabazon dealt with the meteorological 
aspect of air transport. He believed that prediction 
of the weather for hours ahead would be achieved, 
and that it was a practical proposition from the 
scientific standpoint to obtaia partial control of 
the weather and to produce rain or to disperse 
thunderstorms in case of need. 

Sir Alan Anderson, representing the Chamber of 
Shipping, said that shipowners were mainly concerned 
with long-distance traffic, and if it could be shown 
that long-distance air services would pay they would 
not hesitate to enter that arena of transport. At 
the same time it should be borne in mind that the 
main object of Government subsidies would be the 
development of aviation for military purposes. From 
that point of view it was desirable that the develop- 
ment of the civil and military sides should not be 
separated, as experience had proved that countries 
which had shown supremacy in commerce had revealed 
greatness in war. With regard to the airship, he 
believed there were great possibilities in opening up 
imperial communications, and in that connection he 
need only instance the possibility of making flights 
between Africa and Australia in a period of 72 hours. 
Air transport would be of immense importance to our 
overseas trade, and we could not contemplate the 
possibility of its being exploited by other people than 
ourselves, 

Mr. Holt Thomas associated himself with Sir 
William Joynson-Hicks in urging upon the Govern- 
ment the need of granting subsidies for air mail 
services. He believed also that the public would be 
willing to pay a small surcharge on letters sent by 
aerial post. The cost of a good aeroplane transport 
service was, under present conditions, very little 
more than that of motor lorry services, and great 
benefit would accrue to civil aviation if arrange- 
ments should be made for air mails to be carried on a 
considerable scale. If Great Britain adopted aerial 
mails the time was not far distant when British 
machines, owned by British companies, would be 
operating on all the great routes of the world. 

Mr. Samuel Instone said, as representing the only 
independent commercial firm running a line of 
aeroplanes, he welcomed the opportunity to speak 
some plain truths concerning civil aviation. ‘Touch- 
ing on the financial side of civil and commercial 
aviation, he made the definite statement that 
civil aviation to-day was a financial failure. The 
London-Paris service, under present circumstances, 
even if the machines carried a full load. could 
not pay if proper depreciation, insurance and 
other charges were allowed for, as they would 
be in any other business. General Sykes had 
shown what other countries were doing, and it 
would be a erying shame if the British Government 
were to allow civil aviation to be closed down in 
England, as it must eventually be if assistance were 
not forthcoming. He fully realised that any pioneer 
firm must be prepared to make sacrifices, but he sub- 
mitted that those engaged in the regular air transport 
business to-day had made sufficient sacrifices already. 
He had hoped in 4 very short time to make public a 


scheme which would put commercial aviation on 
a sound financial basis, but regretted to say, after 
having given the matter most careful consideration 
with the assistance of some of the greatest experts on 
air transport, that. the scheme was shown to be 
impossible ef realisation, As to, the character of 
Government aid, he suggested that aeroplanes for 
commercial work should be designed so that within 
a few hours they could be used for Government, 
requirements, The question of insurance was an 
important one. A single journey each way per 
day required at least eight machines, on which the 
insurance alone would be £8000 per annum. He 
suggested that the Government should arrange to 
insure all commercial aircraft, following the example 
of the ship insurance scheme which was in operation 
during the war. There was also the question of 
depreciation, and unless something was done to pro- 
vide the capital for new machines to take the place 
of those now being used by transport companies, 
these companies could not continue in operation 
without. Government assistance. 

Mr. G, Bruce dealt with the question of subsidies. It 
was agreed, he said, that the French system of direct 
aid was not favoured in this country. The indirect 
method was certainly to be preferred, and it was 
suggested that by giving indirect assistance the 
foundations of a healthy constructional industry 
would be laid. It, was necessary to ask, however, 
what was to become of the industry meanwhile, as 
the position was already a very serious one. It was 
probable that 95 per cent. of those actually engaged 
in the industry eighteen months ago had now gone 
out of it, and it was necessary seriously to con- 
sider whether, by Government aid or otherwise, 
steps should not now be taken to prevent a further 
dissolution of the technical staff of the aircraft 
industry. He suggested that the Government should 
select twelve firms capable of designing and construct- 
ing aircraft, and allocate to each of those firms the 
work of developing some particular type of machine 
and so*preserve what remained of the technical staff 
of the industry intact. 

Sir Charles Bright reminded the Conference that 
subsidies had been given many years ago to cable 
companies for the maintenance of communication 
between various parts of the Empire. It was recog- 
nised that the money thus expended would give an 
ample return, The position of the aircraft industry 
to-day was the same as that of the pioneer cable 
companies, and he hoped it would be realised that 
something ought to be done to keep the industry in 
existence. 

Mr. L. Blin Deshleds commented on the fact that 
we had not maintained the lead in aeronautical tech- 
nology and practice which we had attained at the 
termination of the war. It was the fact that the com- 
mercial industry was in the throes of a severe crisis. 
Some imagined that this crisis could be overcome by 
a temporary Government subsidy. That was not 
the case. The best interests of British aviation 
demanded not only progress in design, but also—and 
especially—progress in construction. For the latter 
there must be production on a considerable scale, 
as without it there would be no real incentive to 
development in design. The natural and, therefore, 
sound line of development demanded that every 
effort should be made forthwith to increase at 
least one hundredfold the present civil air activity. 
That was not an impossible task. The Government 
should lend its aid to the establishment of numerous 
centres of civil aerial activity throughout the Empire, 
to form the links of a strong chain of imperial acrial 
communications. It was only by flying, and flying 
commercially, that civil aviation could grow. 

Mr. A. E. Berriman gave some statistics of com- 
mercial operation of aircraft. Aircraft, he said, could 
not be provided at a cost of less than £1000 per 
passenger seat, and operating costs would represent 
£600 per seat per annum. With only 300 flying days 
a year that meant a charge of £2 per seat for working 
expenses. The total expenses on the London to Paris 
trip, including contingencies, would total about £4 
per seat, and as it was necessary to have two machines 
on the ground for one in the air to maintain the 
services, and assuming only half the seats to be full, 
the financial problem became somewhat difficult. 

Major-General Brancker said, although he was 
opposed to it on principle, he had come to the con- 
clusion that some form of subsidy was necessary. He 
was not so pessimistic as Mr. Instone, and had reason 
to believe that civil aviation would pay its way in 
the near future. What was wanted at the present 
time was capital. It would be a mistake, he thought, 
to place civil and military aviation under the same 
control, as it was obvious that if a Secretary of State 
had the double duty of maintaining military aviation 
and aerial transport, the latter would come off second 
best. It was to be regretted that aerial transport 
had not been placed under the Ministry of Transport 
two years ago, as he believed it would have oecupied 
a very different position than was the case at the 
present time. A real difficulty in connection with 
civil transport was the time occupied in travelling 
between the aerodromes and the great cities, and he 
hoped that the Air Ministry would seriously consider 
the building of an aerodrome over Victoria Station 
or at some suitable place in London. 
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A Seven-Day Journal. 


Visit to Croydon Aerodrome — Telephone Developments — London University Site — Mersey Shipwrights’ Strike — Industrial Situation in Belfast — 

Shipbuilding and Engineering Wages — Navigating Ships in Fog — Unemployment Relief Schemes — New Signalling on Great Eastern Railway — 

Imperial College University Proposals — Larger Government Grante for Universities — Air Ministry Tests — New Professors at Liverpool — South 
Staffordshire Drainage Board — Transatlantic Airship Services — Poole Harbour. 


At the visit paid to the Croydon aerodrome yester- 
day by those attending the Air Conference in London 
an opportunity was given of inspecting a number of 
competition machines, including the Austin, Avre, 
Bristol, Westland, Handley Page, Vickers-Vimy, 
Fairey, Supermarine, and the Vickers Viking. A 
number of aeroplanes were also available for making 
flights. The latest types of ground equipment are 
now either in operation or in process of installation. 
The night-flying signals include paraffin flares arranged 
in the form of the letter L, the short arm of the L 
being at right angles to the direction of the wind. 
Electrie landing lights are now being installed, and 
will supersede the paraffin flares. The new lights 
consist of electric lamps flush with the ground auto- 
matically controlled from the central tower. Three 
36in. searchlight projectors are provided, and rockets 
and Very lights are also used for signalling. An aerial 
lighthouse automatically controlled, equipped with a 
flashing light having a range of 30 miles, is situated 
on the south-west corner of the aerodrome. The 
wireless telegraph station, wireless telephone equip- 
ment, direction-finding apparatus and other acces- 
sories were inspected by visitors. . 

* * ~ 


In an address before the Institution of Post Office 
Electrical Engineers, Sir William Noble, Engineer- 
in-Chief of the Post Office, who has recently visited 
the United States, said that while development in 
telegraph and telephone engineering had been prac- 
tically at a standstill in England, American engineers 
had been preparing plans for large scale improve- 
ments. The main feature of these schemes was the 
general introduction of automatic exchange working, 
and American engineers were unanimous in the 
belief that full automatic working was the only 
method of securing the quality of service now 
demanded by the public. As a result of his visit, 
it had been decided to instal an equipment of the 
panel type in the G.P.O. South Exchangs to form the 
nucleus of a 10,000-line exchange. A departmental 
sub-committee of the Post Office was, he indicated, 
now considering the installation of mechanical tandem 
junction working in London, which was as accurate 
and almost as rapid as full automatic direct junction 
working. 

* * * 

THE Sites Committee of the Senate of London 
University has decided, subject to certain conditions, 
to recommend the acceptance of the Government offer 
of the Bloomsbury site. This recommendation will 
come before the next meeting of the Senate. It has 
been pointed out, however, that the offer made in Mr. 
Fisher’s letter of October 6th is too vague to enable 
the Senate to reach a decision at their meeting on 
October 20th, and unless further time is granted there 
will be danger of a premature decision being reached. 
The objection taken is that Mr. Fisher’s offer merely 
states that the University Grants Committee is em- 
powered to recommend to the Government that a 
grant should be made towards the building and equip- 
ment of the future University of London. No promise 
is given that the Committee will recommend such a 
grant, nor is any indication forthcoming of the amount 
of such grant. The latest development is a suggestion 
that the Government might purchase the Bloomsbury 
site and develop it for educational objects, leaving the 
University free later on to accept, if willing, a portion 
of it for the erection thereon of its central adminis- 
trative offices. 

* * * 

AuTHouGH the Mersey shipwrights’ strike has been 
overshadowed by the threatened coal strike, its 
continuance is having a disastrous effect on the ship- 
repairing industry of the Mersey, which has been at 
a standstill for six weeks. It is not an official strike, 
but has been brought about by a small body of men 
without the authority of the national executive. A 
suggestion has now been made that the men should 
send a deputation to their executive with a request 
that formal negotiations should be opened between 
the Union and the Shipbuilding Employers’ Federa- 
tion. 

Sin Sell 

Reports from Belfast indicate that the industrial 
situation in the shipbuilding and engineering trades 
has reached a serious stage, and arrangements have 
been made for the position to come under review next 
week by the Executive Committee of the Engineering 
and Shipbuilding Federation. The latest develop- 
ment is a threat by the Carpenters’ and Joiners’ 
Society to expel Belfast members unless arrange- 
ments are made for the return to the city of the men 
who were recently driven out of the yard. The fear 
is expressed that if matters are allowed to drift the 
result will be the separation of Belfast trade unionists 
from parent societies in Great Britain. 








IMPORTANT negotiations have been in progress 
during the week between the Amalgamated Engi- 
neering Union and the Engineering and National 
Employers’ Federation on the new wages demands. 
As a result of these negotiations an agreement has, 
it is understood, been reached on the question of 
overtime and night shift work, and this is to be sub- 
mitted to the members of the Union. The demand 
of an advance in wages of 6d. per hour on existing 
rates is deferréd, as well as the question of consolida- 
tion of wages, it being deemed more important to 
give precedence to the problem of unemployment 
in the engineering industries. A semi-official state- 
ment indicates that the progress which has been made 
with the settlement of the very complex questions 
which have been brought before the shipbuilding 
unions and the employers is regarded as extremely 
satisfactory. Shipbuilding employers are to hold a 
further conference with the men’s. representatives on 
October 22nd. 

ee 

Detams of a device for the navigation of. vessels 
under conditions of fog have been laid before the 
French Academy of Sciences by Admiral Fournier. 
The invention, which is the work of a young engineer, 
consists of an armoured cable submerged in the 
approach channel to the harbour. This device appears 
to follow very closely the lines of an invention which 
has been already tested by English and American 
electrical engineers. The discussion before the 
French Academy has, however, been followed by the 
interesting announcement that the Minister of Marine 
has decided to lay cables in the entrance channels of 
all French ports. Consideration is also being given 
to the proposal to lay a cable on the bed of the English 
channel to enable cross-Channel services to run 
regularly in foggy weather, and it is suggested that 
aircraft may be able to pick up the currents and 
receive valuable information as to their position. 


* * * 


THE Cabinet had under consideration at its meeting 
on Tuesday the report of the Committee on Unem- 
ployment Relief Schemes. It is hoped that important 
road construction plans may be sanctioned by the 
Ministry of Transport. It is proposed to make grants 
to local authorities for work of this character, and it 
is estimated that a sum of £8,000,000 per annum will 
be available when the new motor tax comes into 
operation. The Health Ministry is conducting an 
inquiry through its engineering department in con- 
nection with public works the carrying out of which 
was postponed or abandoned on the outbreak of war. 
There are a number of water supply, sewerage, and 
other schemes which, it is believed, would absorb a 
large number of men who may otherwise be out of 
employment. 

* * * 

Movca8 interest attaches to the modification of the 
suburban signalling system on the Liverpool-street- 
Enfield route of the Great Eastern Railway, to enable 
better use to be made of the existing track facilities. 
What has been done in the introduction of new elec- 
trical devices has had the effect, it is stated, of 
enabling from 75 to 100 per cent. more steam trains 
to be operated on the suburban lines already equipped 
than with the old signalling system. The cost of the 
new signalling plant is understood to be less than 
£80,000, and the results have been such as to yield 
many of the advantages of the conversion from steam 
to electric traction, which, on the route between 
London and Enfield, would have involved an outlay 
of about £3,000,000. 

eo oe 

At a meeting of the Old Students’ Association of 
the Royal College of Science, which was held on 
Tuesday last, a lecture was given by Mr. J. W. 
Williamson on the scheme for giving the Imperial 
College university status. It was pointed out that 
the real issue was whether a useful type of university 
could be erected on the comparatively narrow basis 
of a limited group of students. From its charter 
it was clear, said the lecturer, that the Imperial 
College was set to perform real university work of 
the highest order in science and technology. Its 
natural destiny, if it could be made free to fashion 
its own development, was to become a great post- 
graduate university of science and technology to 
which graduates from other universities or technical 
colleges, both at home and in the overseas dominions 
of the Empire, would pass for the most advanced 
training and research in various branches of science, 
especially in its application to industry. There was 
nothing intentionally or inherently injurious to the 
University of London or to any other university in 
the proposal to give a university status to the 
Imperial College. 





Great interest has been aroused by the announce- 
ment by Mr. Austen Chamberlain at a meeting at 
Birmingham University that the Government pro- 
poses next year to increase by £500,000 the grant in 
aid of University education. This will raise the total 
grant to £1,500,000, and it was intimated that unless 
there were overwhelming financial reasons against it, 
the grant would be continued on this basis for a term 
of years. The hope was also expressed that it might 
be possible to make non-recurring grants to univer- 
sities to enable the new scheme of pensions to be 
applied to older professors and teachers. Mr. Cham- 
berlain referred to the need of universities receiving 
adequate local support, and suggested that if Midiand 
cities were willing to raise a penny rate for Birming- 
ham University they should send a deputation to the 
Chancellor of the Exchequer so that the question of 
an additional government grant might be brought 
before the committee presided over by Sir William 
McCormac, which now advised the Government in 
the allocation of financial aid to universities. 

* *.* 


Tue Air Ministry announces that the Judges’ 
Committee consider that the results achieved in the 
competition for amphibians show that a considerable 
advance has been made. The conditions to be ful- 
filled were such as had received little attention in the 
past, and the competing firms deserve congratulation 
upon the enterprise they have shown. The Com- 
mittee is of opinion that the proportion of the mone- 
tary awards laid down for this competition does not 
adequately represent the relative standards of merit 
of the first two machines, and they recommend an 
increase in the amount of the second prize. The 
following sums have therefore been awarded :—First 
prize, £10,000, Vickers, Limited, Viking IIT., fitted 
with 450 horse-power Napier Lion engine; second 
prize, £8000, Supermarine Aviation Works, Limited, 
Supermarine Amphibian, fitted with 350 horse-power 
Rolls-Royce Eagle VIII. engine ; third prize, £2000, 
Fairey, Limited, Fairey Amphibian, fitted with 450 
horse-power Napier Lion engine. 

* * * 


No less than eight new professors will go into resi- 
dence at Liverpool University this session. In the 
Faculty of Engineering Professor W. Mason will 
become Professor of the Strength of Material Section, 
and Mr. C. O. Bannister the Professor of Metallurgy. 


* * * 


A suBseEct of great importance to South Stafford- 
shire is raised in the report of the committee which 
has ,investigated the financial and other problems 
of mines drainage. The existing Drainage Board is 
in an insolvent position, its last accounts showing a 
deficit. of £750,000. The recommendation is made 
that a new Board should be formed to undertake 
the drainage of certain areas, including the greater 
part of Old Hill and Oldbury. It is stated that the 
Oldbury area contains 20 million tons of coal capable 
of being economically worked, and that in the Old 
Hill district there are 38,500,000 tons of coal avail- 
able, in addition to 55,250,000 tons of high-grade 
fire-clays. Estimates which have been formed indi- 
cate that it will be necessary to raise a sum of £600,000 
and to provide for an annual expenditure of £120,000. 
Pending the creation of the new drainage authority, 
an emergency committee should be formed. The 
report to which reference is made includes no definite 
recommendation as to the method by which the 
capital necessary for new plant is to be provided, 
whether from local sources or in the form of a Govern- 
ment loan. 

* * * 

GERMAN and American interests are associated in 
a scheme for a Transatlantic airship service. As a 
result of a recent visit to New York by the president 
of the Zeppelin Company, it is stated that a Europe- 
Ami: ica service is now assured, and is likely to be 
put in operation within the next few months. Two 
specially designed airships are being constructed in 
Germany, and the first of these will, it is hoped, be 
ready for a trial flight to New York within the next 
few months. It is believed that accommodation for 
some hundreds of passengers will be provided, and it 
it rumoured that arrangements have been made on 
the American side for the construction of an airship 
shed capable of housing a vessel of 10,000,000 eubic 
feet capacity. It is estimated that the new airships 
should be able to make the flight between Europe and 
New York in about fifty hours. 

* * ca 


A rEPoRT has been made by Sir John Wolfe Barry, 
Lyster and Partners on a scheme for developing Poole 
harbour on the lines of a first-class port, 
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H.M; LIGHT) CRUISER, RALEPGH . 


WILLIAM BEARDMORE AND CO., LIMITED, DALMUIR, BUILDERS AND ENGINEERS 








The Light Cruiser Raleigh. 





H.M.S. Rate1ex, a light cruiser of what is officially | 
class, | 


designated the “improved Birmingham ” 
reached Devonport last month to be prepared for 


commissioning as flagship on the North America and | 


West Indies station. Although laid down at the 
Dalmuir yard of Wm. Beardmore and Co. as 
far back as December, 1915, the vessel was not 
launched until August, 1919. Her slow construction 
was due to the more pressing demand that set in, 
from 1916 onward, for smaller vessels of war, espe- | 
cially for those capable of dealing with the sub- 
marine menace. Moreover, the rapidity with which 


the war value of these large cruisers, which had been 


enemy raiders. 
decelerated, except in the case of the Cavendish, 
which 
aircraft carrier, and was commissioned as such in 
October, 1918, under the new name of Vindictive. 
Of the remaining vessels of this class, the Hawkins, 
built at Chatham, was completed last year and sailed 
for Hong-Kong on September 6th, 1919, as flagship | 
on the China Station ; the Frobisher, built at Devon- | 
port, was launched on March 20th this year, and is | 
being completed at a leisurely rate ; and the Effingham, 
being built at Portsmouth, is expected to leave the 
slip next May. The first authentic particulars of the 
class were given by Sir E. Tennyson d’Eyncourt in his | 
paper read before the Institution of Naval Architects 
on April 9th, 1919. 
summer of 1915, were based on the principles of an 
extensive cruising radius, ability to steam far and | 
fast in any part of the navigable globe, and an | 
anusually powerful armament. The dimensions, &c., 
are as follows:—Length between perpendiculars, | 
565ft.; length overall, 605ft.; breadth, extreme, 
65ft. ; mean load draught, 17ft. 3in.; displacement, 
9750 tons; shaft horse-power, 60,000; speed at load | 
draught, 30 knots ; fuel at load draught, 1000 tons ; 
maximum fuel capacity, 1500 tons of oil plus 800 
tons of coal. Armament:—Seven 7.5in. B.L., 
twelve 3in. (including four anti-aircraft) Q.F. guns, 
six 2lin. torpedo tubes. Protection :—‘Side amid- 
ships, 3in.—2in.; forward and aft, 2}in.—l}in.; lin. 
after bulkhead, 3in. conning tower, lin. upper deck | 
amidships, lin. lower deck aft. These ships were the 
first light cruisers to be provided with bulges as a 
protection against torpedo attack. The bulges are 
of a modified form, 10ft. deep; but owing to the 
slope inboard of the side of the hull the projec. ons 
have no serious effect on speed. A perpendicuiar 
from the top of the side would just touch the edge of 
the bulge amidships. 

The ships, it will be observed, were originally 
designed to burn oil and coal—this in view of the 
possibility that oil supplies might not be always 
available in the more remote ports of the world. 
Subsequently, however, this arrangement was altered | 
in three ships of the class to oil only, the original | 
power of 60,000 shaft horse-power on the four-shaft 
geared turbine installation being increased up to 
about 70,000 shaft horse-power in consequence of 
the change. The Raleigh has eight oil-fired boilers, 
each with a heating surface of 7650 square feet, and 
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Their construction was_ therefore | 


had been selected for conversion into an | 


The designs, prepared in the | 
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| coal-burning boilers in use, enough steam would be | 
| branch of naval shipbuilding and engineering, but 


| illustrates also the virtual revolution which has taken 


| generated to propel the ship at a moderate speed. 
|The turbines are of the Brown-Curtis impulse type, 
the high-pressure turbine running at 3200 revolu- 
tions per minute at full power and the low-pressure 
2150 revolutions, geared down to give a speed of 
420 revolutions per minute to the four propellers. 
| The boilers and turbines, with their gearing, form a | 
| remarkably compact power unit, and take up little | 
|more than one-third of the total length of. the ship. 
| The auxiliary plant includes fifteen Weir feed pumps 
| and twelve steam-driven fans for the three boiler- 
rooms. 
situated in the 


boiler-rooms. Each engine-room 


by compound reciprocating engines, for generating 
the electric power and light. 


| steering is on the Hele-Shaw electric system. As the 
| Raleigh is to serve as a flagship in tropical climates, 
| extra refrigerating machinery has been installed. 


| The official trials of the Raleigh began on Sep- 
| tember 5th. Final progressive trials. working up to 
full power runs of four hours’ duration, were carried 
out on three successive days, at powers varying from 
3000 up to the maximum of 71,350 shaft horse-powers, 
| at which latter figure a speed of 31 knots was achieved, 
which is considerably better than the performance 
of the two earlier ships of the class, Hawkins and 
Vindictive, in which four boilers are coal-fired. At 
full power the Hawkins made 29.5 knots, while the 
| Vindictive, with a maximum of 63,600 shaft horse- 
| power, touched 29.12 knots. With regard to the 
general behaviour of the Raleigh’s machinery, 
| Messrs. Beardmore, the builders, write to us as follows : 
| “On these trials the cruising turbines came in for 
| severe testing, and in the matter of steam and oil 
| consumption they showed a saving of oil fuel of some 
| 15 to 20 per cent. at the economical cruising speed of 
| 16 to 17 knots. This was due to the extra expansion 
| of steam when utilising the cruising turbine at the 
| forward end of the high-pressure turbine. The very 
/notable performance of the machinery was revealed 
| by the fact that with one-half of the nominal power, 
| 7.e., with 35,000 shaft horse-power, a speed of 28 knots 
| was actually attained on the course. H.M.S. Raleigh 
| turns out to be a remarkably steady gun platform, 
|and in the matter of vibration it was hard to tell 
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The oil-fuel pumps, heaters, and filters are | 


the seas were swept clear of German cruisers after | Contains two Allen dynamos of 105 kilowatts, driven | 


the first few months of hostilities tended to diminish | : . 
The main steering | s 


designed chiefly for the purpose of hunting down | engines are of the three-cylinder type, The auxiliary | 





'that such high speeds were being attained. The 
| machinery performed admirably, and the noise of 
the single- reduction double helical gearing was not 
obtrusive.” 

The ships of this type represent a distinct advance 
in the development of the protected cruiser. ‘ Light 
cruiser ”’ is really a misnomer when applied to vessels 
of nearly 10,000 tons; on the other hand, the fact 
that the Raleigh and her sisters have 3in.. plating on 
the sides does not justify their inclusion in the 
armoured cruiser category. As protected cruisers 
they are very remarkable ships. Their speed would 
enable them to run down any light cruiser completed 
to the present date, and their armament would make 
them dangerous opponents to anything less than a 
capital ship. Although they were built primarily 
for the protection of ocean trade, they would be no 
less formidable in the aggressive réle of commerce 
destroyers by virtue of their high speed, extensive 
radius, and powerful artillery. A comparison between 





four boilers fired either by coal or by oil, each having | the Raleigh and the large protected cruisers of the 


a heating surface of 4675 sq. ft. and a grate area of 77 
square feet. 


*nineties, ¢.g., the Powerful and the Diadem, reveals 
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during the past twenty-five years in almost every 


place with regard to the tactical and strategical prin- 

| ciples governing design. The Powerful, with a 
| displacement of 14,200 tons, had no vertical armour 
| except on the casemates, she mounted only two 
heavy guns, and her best speed was 22.6 knots. 
She could, if necessary, stow 3000 tons of coal, but 
| much of it was in bunkers so situated as to be all but 
inaecessible, and this made it a matter of the utmost 
difficulty to maintain full speed for any considerable 
|length o time. Her protection against gunfire was 
| decidedly poor. True, a 6in. armour deck shielded 
the machinery spaces, but the whole of the ship above 
| that deck was open to attack by the high-explosive 
shell that were coming into general use at the date 
of her completion. The fate of the Russian cruiser 
Rurik—whose narrow belt left her above the water- 
line in much the same exposed condition—should 
make us thankful that the British ship was never 
put to the test of war. The Diadem was a yet un- 
happier conception, displacing as she did 11,000 
tons, with the indifferent speed of 20.6 knots, and 
mounting no guns heavier than 6in. In order to 
realise the low fighting value of these large vessels, 
it is necessary to remember that they were con- 
temporary with foreign cruisers of smaller dimen- 
sions, higher speed, and infinitely stronger armament, 
which they could not have engaged without incurring 
the risk of summary destruction. 

So far as dimensions are concerned, the nearest 
parallel to the Raleigh is to be found in the ‘* County ”’ 
class of armoured cruisers, laid down in 1900-1902, 
the principal characteristics of which, together with 
those of the Raleigh, are tabulated below :— 











“County ” ** Raleigh ” 
Class. Class. 

Date of launch .. 1901 1919 
Length over all, feet . 448 605 
Extreme breadth, feet 66 65 
Mean draught, feet .. 243 17} 
Displacement, tons .. 9800 9750 
Designed horse-power 22,000 70,000 
Designed speed, knots 23 31 
Maximum fuel — - 

Coal, tons ° ° 1600 800 

Oil, tons .. _--- 1500 
Protection— 

Belt amidships, inches .. 4 aes 3 


2 vage 1 
Seven 7. 5in. 


Deck sehaenern inches. . 


Armament . Fourteen 6in. 
Wight 12-pdr. Twelve 12-pdr. 
Two torpedo Six torpedo 
tubes (18in.) tubes (21lin.) 
Weight of broadside dunisog 
guns only) Nine 6in. Six 7.5in. 
= 900 Ib. 1200 Ib. 
Cost complete £775,000 £1,450,000 
(approx.) 


, 


The machinery of the “County ”’ class consisted 
of two independent sets of vertical triple-expansion 
engines, each of 11,000 horse-power, and each having 
four cylinders. Steam was supplied by Belleville 
boilers fitted with economisers. The contract called 
for a speed of 23 knots to be maintained for eight 
hours on the builders’ trials, and it was anticipated 
that for smooth water continuous steaming at sea 
about 21 knots would be maintained. The first trials 
of this class, which comprised ten ships, were not 
satisfactory, most of the vessels exceeding the 
designed horse-power without reaching the contract 
speed. On the eight hours full-power run the Essex, 
for instance, worked up to 22,219 horse-power, but 





It is estimated that, with only four | not only the immense strides which have been made 


logged only 22.8 knots. At a later date, when the 
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ships had “ shaken down” and new propellers had 
been fitted, better results were obtained: It will be 
noticed that for continuous steaming in fine weather 
the “County ”’ class were not expected to exceed 
21 knots. This means that the difference in, speed 
hetween these ships and the Raleigh is greater than 
the nominal figures indicate, for the, latter can main- 
tain a velocity of 30: knots without difficulty as long 
us her oil fuel lasts; furthermore, owing to her great 
length, her speed would be less affected by heavy 
weather. As regards protection, the comparison is less 
udvantageous to the modern ship, but it is probable 
that the Raleigh’s great speed and long-range guns 
would enable her to choose her own distance in action 
and to open a teliing fire at a range beyond the reach 
of the enemy’s 6in. armament. The 7.5in. 200- 
pounder guns of the Raleigh are a new model on 
mountings permitting an elavation of 30 deg. The 
loading arrangements are such that each gun, in the 
hands of @ trained crew, should be capable of dis- 
charging five rounds per minute. All the seven 
weapons have a high command, and could, there- 
fore, be fought in practically any weather. , In the 
* County”’ class six 6in. guns in each ship were 
carried on the main deck, and could not be worked 
in a seaway. This defect, which was common to the 
inajority of our old cruisers, materially contributed to 
the loss of the Good Hope and the Monmouth in the 
Coronel action, which was fought with a heavy sea 
running. 

For the next few years, at least, the Raleigh and 
her sisters will be the most powerful protected cruisers 
in the world. In speed they may be surpassed by the ten 
American vessels now being built, which are designed 
for 35 knots, but in every other quality the British 
ships will be far superior. This fact has been so far 
recognised abroad that the General Board of the 
United States Navy is advocating a new type of 
cruiser with a main armament of 8in. guns ; while the 
l'rench authorities are said to be considering designs 
for a group of light cruisers with a 7.6in. armament. 
The “ Raleighs”” are, perhaps, open to criticism on 
the score of cost, for £1,500,000 is without doubt a 
large sum to pay for a cruising ship. Still, considering 
the present depreciation in money values, their 
cost compares not unfavourably with that of the 
‘* County ’’ class, which averaged £775,000 per ship. 
We would like to add that, in our opinion, the design 
of the “ Raleigh’ class is a remarkably successful 
one, reflecting great credit on the skill and enterprise 
of the Naval Construction Department of the Admi- 
ralty. 








Two Hundred-Ton Floating Crane 
for Liverpool. 


During September a 200-ton self-propelled floating 
crane named Mammoth was delivered by the Werf Gusto, 
Firma A. F. Smulders, Schiedam, Holland, to the Mersey 
Docks and Harbour Board, Liverpool, the dimensions of 
which exceed those of any crane of this type previously 
constructed by that firm. 

The lifting of a weight of 200 tons is not in itself unique, 
but the hoisting of such a load to a height of 170ft. above 
the water-line at a distance of 110ft., and of 150 tons at a 
distance of 143ft. from the centre line of the crane, is 
certainly a notable achievement. It should also be 
remembered that the crane, which is built on a self-pro- 
pelling pontoon, can make a complete circle with the full 
load of 200 tons without any special counterweight being 
added or removed: Furthermore, the jib thus loaded 
can be derricked through an angle of almost 40 deg. 

Some idea of the dimensions of the crane and its acees- 
sories may be gained from the engravings on 378. 
The crane, it will be seen, rests entirely on a tower, which 
is about 66ft. high, projecting from the deck, to which it 
is strongly secured, as well as to the sides and bottom of 
the pontoon, This tower is in the shape of a truncated 
cone, and is provided with a bearing on the upper side. 
The main parts of the crane consist of the framework and 
the jib. The framework can be divided into the upper 
platform, which rests on the top bearing, a lower platform 
in which the centre rollers of the tower are placed, and 
the connecting structure between the two platforms. 

The winch room, about 65ft. by 23ft., in which the 
machinery for effecting the various movements of the 
crane is placed, is situated on the lower platform. At 
the back of this cabin and between the upper and lower 
platforms are two heavy, vertical worm shafts for raising 
and lowering the jib. A counterweight moves with these 
shafts between vertical guides and serves to balance 
partly the weight of the jib. Behind the crane framework 
and the cabin is another counterweight for further balanc- 
ing the crane. 

The jib is connected to the framework by means of two 
horizontal pins at the front.of the upper platform, and 
by two links to the movable counterweight on the vertical 
worm shafts. By means of these links the jib can be 
derricked from its lowest position, when the distance 
from the extreme end of the jib to the centre line of the 
crane would be 200ft. to its highest position, when the end 
ot the jib would be 240ft. above water level. 

Two sets of blocks and hooks are hung on the jib at 
& maximum radius of 143ft. Each is capable of lifting 
100 tons, and can then be operated independently. To 
lift the maximum load of 200 tons the two hooks are 
-connected by a balance arm furnished with a hook. The 
highest lift of these hooks is 170ft. above water level at a 
radius of 95ft. The stipulated hoisting speed was 3}ft. 
per minute, but at the trials a speed of 5ft. per minute 
was attained. With lighter loads this speed can be more 
than doubled. 

The time stated in the contract for the crane to make a 
complete circle was 10 min.; at the trials this operation 
took only 4 min. 32 sec, 





With a weight of 200 tons suspended the jib can. be 
derricked to its highest position, when the: radius of the 
load is 1L0ft.; with 150 tons the radius is 143ft. 

In addition to the two sets of blocks and hooks for 
lifting 100 tons, two. blocks and hooks designed to lift 
30..tons each are provided. They are suspended from 
two trolleys, which are a ed to run along the under 
part of the jib to a distance of 185ft. from the centre of 
the crane. »Each of these trolleys.can, with its blocks 
and hooks, be moved. independently, or the two can be 
coupled to move together, They can also be lowered or 
hoisted independently or be coupled together by 
of a balance arm when it is required to lift 60 tons and 
move that weight along the jib. The stipulated speed of 
these trolleys along the jib was 12{t. per minute, but at 
the trials a speed of 29ft. was attained, and the contract 
speed for lifting was 16}ft. per minute, but at the trials 
was increased to I8ft. The ability to handle quickly 
the more usual weights met with in practice is of great 
value. By using the trolleys described the necessity for | 
derricking the jib is obviated. Moreover, the hoisting | 








‘by brushes and distributed'to.the various motors in) the 
winch room.and to the control eabin. By means of a 
cluteh the engines previously mentioned can be coupled 
to one of the propeller shafts. The other propeller shaft 
is driven by a similar,set of engines. At the trial trip on 
the river Meuse an, average speed of 4.85 miles per hour 
was attained. Between the two engine-rooms are placed 
the two boilers, designed for a working pressure of 147 Ib. 
per square inch. 

A very extensive electric light installation is provided 
for the pontoon and the crane. The dynamo and switch- 
board are situated in one of the engine-rooms. 

The deck: machinery is very complete, and includes 
windlass, four capstans driven by means of vertical shafts 
and spur wheels from engines placed below the deck of the 
pontoon, steam steering engine, bollards, engine-room 
telegraph gear, &c. The deck, which has an area of about 
154ft. by 88ft. 6in., is strong enough to allow of 200 tons 
being placed upon it. Cabins for the officers and crew, 
galleys, lamp rooms, lavatories, also coal’ bunkers, water 
tanks, store rooms, &c., are built on the deck or in the 














ERECTING THE JIB OF THE TWO HUNDRED-TON FLOATING CRANE MAMMOTH 


speeds of the 30-ton blocks on the trolleys are considerably | 
greater than those of the main blocks. 

The dimensions of the jib combined with the great | 
weights to be lifted involved the use of heavy, specially | 
designed sections in its construction. The total weight | 
of the jib in working order is about 280 tons. To place | 
this jib on the crane framework was an operation of some | 
magnitude, and the services of no less than three floating 
ranes were required. The above illustration shows this 
operation being carried out. 

As previously mentioned, the machinery for operating | 
the crane is placed in the winch room. All the movements | 
are affected by electric motors, of which there are ten in all. | 
The power is transmitted from the motors by worm gearing 
and gear wheels, Electrical brakes are fitted to all the | 
motor shafts. 

The various movements are controlled from the cabin | 
placed on the top of the crane framework. The driver, 
having a clear view, not only of the load but also of the} 
deck of the pontoon, is therefore able to observe the | 
movements of the we.ght he is dealing with. In front of 
him are two controllers, which can be used separately or 
together, and with which he can control any of the motors 
he requires for the operation in hand. A reversing switch 
is fitted in a convenient position, by means of which 
all the electrical connections for any one movement are 
made. In this cabin are also placed the-necessary switches, 
measuring instruments and resistances for the electrical 
equipment, the apparatus for controlling the inclination 
of the vessel, an indicator on which the position of the jib 
can be seen at any moment, as well as the distance of 
the hooks from the pontoon, telephones to the engine and 
winch room, and speaking tubes to the deck and winch 
room, A special emergency switch is also fitted there for 
uge in the event of it being necessary to stop any operation 
instantaneously. 

Only one man is required in the control cabin, even 
when the maximum load is being dealt with. This sim- 
plicity of handling is made possible by connecting up the 
electrical installation in accordance with the Ward- 
Leonard system. ‘This system enables any load to be 
hoisted or lowered at extremely low speeds, which is of 
the utmost importance when handling heavy weights, 
erecting, &c. Furthermore, any weight can be moved at 
varying speeds without any change being made in the 
mechanical transmission. 

Wherever possible safety, devices have been fitted, such 
as switches for limiting the working range of each move- 
ment, also for limiting the speed of the trolleys. Emer- 
gency switches, electrical brakes and an automatic cut-out 
for guarding against too heavy currents are also provided. 

The current is supplied by dynamos which, together 
with their switchboards, are placed in the pontoon. 
These dynamos are driven by a set of triple-expansion 
engines. The cables conveying the current pass from the 
dynamos to the interior of the crane tower, and are con- 
nected to the slip rings on the outside of the upper end of 


pontoon. Only three men are required for operating the 
crane, viz., an engine driver, a deck hand and a crane 
driver. 

The crané was towed from Schiedam to Liverpool with- 
out the jib being dismounted. 








: Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


IMPURITIES IN STEEL. 


Str,—The editorial comment on this subject which appeared 
in the issue dated August 27th puts the case for the retention of 
low sulphur and phosphorus in the B.E.S.A. specifications for 
railway material more reasonably and completely than it is 
usually presented in committee discussions. The call for evidence 
is also a pleasing feature of the editorial contribution, which 
ought to wake up contestants on either side, because so far as 
published data go there was no evidence of a metallurgical 
kind to warrant the adoption of the existing .035 per cent. sul- 
phur and phosphorus clauses, just as there is none to warrant the 
substitution of the .05 per cent. sulphur and phosphorus clauses. 
The disputants might as well be wrangling over the colour of a 
label so far as the relevancy of their arguments to ascertained 
fact or scientific deduction is concerned. 

There are, of course, facts known or knowable about the 
influence exérted by the}presence of sulphur and phosphorus 
in steel. As between amounts represented by .01 and 1.0 per 
cent. there is no divergence of opinion so long as the steel in 
question belongs to one of the usual commercial classifications. 
A steel containing 1 per cent. of either sulphur or phosphorus 
would be judged by an appeal to its mechanical properties, and 
it would be rejected because as hot steel it would be unforgable 
or as cold steel it would be abnormally brittle, i.e., for all 
purposes it would fail in the manufacturing processes or be 
unsuitable for its intended uses. 5 

The facts are equally knowable about lesser variations in 
sulphur and phosphorus. There ought to be no difficulty in 
stating the facts if judgment is going to be passed as before, 
according to the degree of deterioration in the physical properties 
of comparative steels containing the respective amounts of 
sulphur and phosphorus. 

A complete specification contains chemical clauses which 
define the type of steel required. Such clauses do not ensure 
the quality of the finished articles any more than a list of ingre- 
dients ensures the quality of a rice pudding. The specification 
contains also hanical cl whose object is to measure 
the fitness of the finished article for its intended purpose. The 
engineer requires physical properties embodied in material 
having a certain shape and weight. He has no conception of 
material, except in terms of physical properties. The com- 
position of his material is negligible, except in so far as it enables 








the tower. From these slip rings the current is collected 


the desired physical properties to be attained and maintained, 
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It is therefore right and desirable that the mechanical clauses 
of @ specification should define the physical Se required, 
and ensure their presence by every practicable form of testi gz 

It appears that the metallurgist es the infh of 
elements present in steel by the same processes and apparatus 
as are used by the engineer to inspect the properties of material 
required for his purposes. The two are speaking the same 
language, and the question before them is to determine the com- 
parative indiuence | exerted respectively by .035 and .050 per 
cent. sulph horus on the reliability and durability of 











or p 
tires, axles and springs. Surely the problem is not beyond the 
wit of trained professional men, who, wanting to arrive at the 
true answer, are disposed to arrange an experiment. 

As the steel makers and the engineer use the same measure 
of physical properties and express results in similar. terms, 
why should the measure not be applied to prepared specimens ? 
Both parties are pledged beforehand to respect the results. The 
steel maker uses nickel and chromium and other alloys because 
they enhance certain desirable and measurable physical pro- 
perties. The engineer rejects material because it lacks certain 
measurable physical properties. Neither of them, therefore, 
can disclaim this touchst without repudiating the funda- 
mentals of their profession. Their only excuse could be that 
they knew of no measurable physical property or properties 
which represented reliably the behaviour of material under 
service conditions. Such an excuse might be mistaken for 
confessed incompetence or subterfuge. 

As a matter of fact, the suggested tests have been made 
thousands of times on comparative materials, but the results 
do not, as your editorial states, follow some smooth curve. 
The results are erratic, whatever precautions are taken to ensure 
identity of specimens in all respects save the sulphur and phos- 
phorus. content. The obvious reason is that material made in 
the same apparatus on the same works is subject to uncon- 
trollable variations which themselves exert a greater influence 





tions. How Tar. these latter are subject to specification contro’ 
is @ large question, but'it will never be faced so long as the 
illusory glamour of low sulphur and phosphorus stands un- 
con! 
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distortion ‘and notching of the surface of the axle in a heavily 


stressed position, 

A Boiler Plate laminated through its thickness on flanging, 
dirniphur pF print showed the occurrence of marked segregates see 
there was direct evidence of its existence, 





The quantitative effect of sulphur existing as P in- 
clusions may be stated quite simply. In average steel forgings, 
containing, say, .04 per cent. sulphur, the ese’ sulphide 
may be estimated to form from one-half to one-tenth of the 
total non-metallic streaks. The thing that matters or may 
matter in ‘relation to the non-metallics is that they decrease 
the ductility and shock-resisting properties when the steel is 
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the abies ‘only was blamed, although phosphorus: and carbon 
would also be segregated in the same area. Such ‘mass sere. 
gates as are here ‘indicated can occur only in ingots which are 
piped or blown and ‘otherwise contain cavities. . If there had 
been no pipe there would have been no such axial segregate, 
Should we: blame the pipe, which is easily avoidable, or the 

» which t be avoided in unsound ingots, however 





stressed transversely. The quantitative effect can be d 
say, on a flat bar of standard dimensions, by transverse and 
longitudinal tests. The most sensitive of these tests is the 

itched bar i t test. Very few steels which are really tough 
will give a cross impact figure of more than one-half of the 
longitudinal figure. In many steels the cross figure is only one- 
fifth, and it may be as low as one-tenth of the longitudinal 
figure. When this kind of test is applied to steels containing 
varying ts of sulphur, the results are seen to be entirely 
unrelated to the sulphur content. Bessemer steels are worst 
because they notoriously contain abnormal amounts of occluded 
slag. Electric furnace steels containing less than .02 sulphur, 
and sometimes less than .01 sulphur, are not a bit better than 
carefully made acid open-hearth steels containing .05 to .06 
sulphur. So far, therefore, as sulphur only is concerned, it is 
anomalous at least to make a great cry about a slight variation, 
at the same time as other ingredients exerting the same influ- 
ence are admitted in amounts several times greater. 

Your editorial says: ‘If we permit any serious increase in 
the sulphur content, we invite the presence of such enclosures, 
and there can be no doubt the steel will not be ‘just as good,’ 
and it may not be good enough for its purpose.” Whether a 
steel is good or bad cannot be determined apart from its intended 
use. It should be realised, however, that if a crack can be easily 
ted through a test piece cut transversely on account of 











on the results than is exerted by small differences in the ti 
of sulphur and phosphorus. The r bl lusion, there- 
fore, is neither to neglect the 





gh t of sulphur and phosphorus 
nor to confine it to impracticable limits, but to regard slight 
variations as of small consequence in material which, with ample 
margin, possesses the physical properties called for by the 
engineer. 

The ideal form of mechanical test measures some definite 
physical property, such @8 the maximum stress or the fatigue 
range, which makes an appeal and is information to the designer 
or machinist apart from the use of the material for any particular 
purposes. It is in this sensé that the intelligent steel maker 
determines the influence of such and such added elements, and 
in this form new results are most usefully put before the engi- 
neering profession. If the known definite properties have been 
acourstely measured under defined or comparative conditions 
& syst t of them in relation to the chemical 
composition 6f steel would be of priceless value. The responsible 
engineer, on the other hand, makes use also of omnibus tests, 
69» tires and axles are tested under a falling weight, and springs 

a This form of test does not measure any well- 
defined property of the steel, but it is supposed to prove its 
fitness for service, and is generally applied in addition to 
detailed mags 

As might be expected, the omnibus test, like the detailed 
test, fails to distinguish tires, axles and springs containing 

-03 per cent. sulphur and phosphorus from those containing 

-05 per cent. sulphur and phosphorus. Every niaker of railway 
material who has worked to B.E.S.A. specifications with and 
without analysis could produce evidence on this point. Tires 
containing as much as .070 per cent. phosphorus and springs 
containing up to-.15 per cent. sulphur have been known to 
behave in all respects as well as the average .03 per cent. sulphur 
and phosphorus material. The writer recalls one cast of loco- 
motive tires containing .07 per cent. phosphorus, of which twelve 
separate tires were tested. Under the falling weight the worst 
results exceeded twice the specified deflection and in the tensile 
test the ductility figures—E per cent. and R.A. per cent—were 
80 to 100 per cent. in excess of those specified. Still more 
remarkable results might be recorded of springs. 

The most difficult persons fo deal’ with in’ matters of judg- 
ment are those who cannot define what they regard as evidence, 
and who will not permit one a glimpse even of the reasons on 
which their opinions are based. How such men justify the 
acceptances and rejections made under their specifications is 
@ mystery to a logical mind. They have not even the comfort 
of that oblique respect for antiquity by doing as their fathers did. 
The .035 per cent. sulphur and phosphorus limits are compara- 
tively new so far as their official adoption is concerned, and 
the limits are by no means universally adopted. When, therefore, 
an appeal is made from all forms of physical testing to the 
reliability and durability of material under service conditions, 
evidence against the eredulity of the .035 advocates may not 
be far to seek. 

There is plenty of material in service on British railways 
which was put in use twenty or forty years ago. A considerable 
part of this contains sulphur or phosphorus between .04 and 
07 per cent., and much of it is Bessemer steel. This is the 
material which in the natural order of things ought now to be 
due for replacement and official analyses of a few hundred speci- 
mens of such material worn out, but not otherwise defective, 
should be the “ valid test for the reliability of less pure material,” 
which is now being called for by those engineers who distrust 
all forms of evidence except behaviour under running conditions. 
Happily, analyses of worn-out material is being made by some 
of the larger railway companies, and here again, as with detailed 
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SPRING STEEL—FIBROUS FRACTURE SURFACE CRACKS 
CAUSED BY TOOL LAMINATED BOILER PLATE 


slag occlusions, there will be a corresponding difficulty in forcing 
a erack through a test piece cut longitudinally. The virtue of 
slag which has so long been prized in iron must also be acknow- 
ledged in steel when it is favourably disposed to the direction 
of stress. In laminated springs the stresses are so disposed, 
and whether it has been admitted or not, it is none the less true 
that spring-makers prefer bars which on breaking exhibit a 
fibrous fracture—see top view. To break such a bar, after camber- 
ing and hardening, by continuous scragging, is a much bigger 
job than it would be to break similar bar relatively free from 
slag enclosures or other causes of minute lamination. This 
fact can be so easily demonstrated with a few pieces of paste- 
board that it ought to be universally recognised. The same 
reasoning may be applied, with less force, to straight axles, 
and also to rolled tires, and thus it becomes clear why millions 
of springs and tires and axles are in service, and not a whit the 
worse, although they contain sulphur between .04 and,.10 per 
cent. intermingled with still greater” ts of ocel ded. Ls 

When through some defect or another, an article is taken from 
service and it is analysed and tested, the test piece and the 
drillings are taken as near as possible to the fractured surface. 
If the sulphur and phosphorus are, according to prevailing 
fashion, found to be high, they are regarded as the direct or 
main contributory cause of the failure. In ninety cases out of a 
d the sulphur and phosphorus are as innocent of the 
failure as the paint or grease with which the article was coated. 
Here are a few examples :-— 

A Tire, after being in service for twenty-eight years, was 
found to be flawed on the tread. It was found on analysis to 
contain .107 per cent. sulphur and .060 per cent. phosphorus. 
A sulphur print showed no segregate about the defective part. 
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tests and omnibus tests, the evidence is entirely i lusive 
in regard to the influence of sulphur and phosphorus. As there 
may be some hesitation in accepting private analyses as 
official information, the B.E.S.A. or some other authoritative 
body would do good service by accepting specimens and pre- 
paring official records. 

THE ENGINEER“ editorial, whilst regretting the absence of 
definite information, ventures to draw inferences relating to the 
influence of sulphur on steel. It admits that as sulphide en- 
closures, the sulphur may be neither more nor less detrimental 
than other non-metallic enclosures, such as ferrous or manganous 
silicate, but it sees nothing in this likeness beyond the sugges- 
tion “that specifications should be devised for restricting these 
deleterious substances as far as possible.” This is fair statement 
and good logic. On such lines the final aim and effort of all 
would be to include in specifications such clauses as ensured a 
control of those conditions which really matter. This would 
bring the disputants into line, because there is no absolute denial 
that an increase of sulphur and phosphorus is a falling away 
from the ideal. This attitude, however, is not incompatible 
with the fact that limited sulphur and phosphorus as the measure 
of quality is illusory, nor with the experience that variations 
m sulphur and phosphorus between the limits under discussion 
are entirely negligible compared with other manufacturing varia- 





The steel had been made by the Bessemer process and cast in 
the form of an ingot similar in shape to a beehive. Such ingots 
are made into one tire only. On account of the rate at which 
Bessemer converters are blown, the cast ingots must be stripped 
and removed very expeditiously. They are often transported 
whilst partly fluid, and in such cases, unless they are kept quite 
vertical, the shrinkage cavity is deflected to one side of the ingot. 
Thus the cavity would fail to be completely removed by the 
punching hammer, and the finished tire would retain part of it 
at some distance below the surface of the tread. As the tire 
wore down or was re-turned, the cavity would be disclosed. The 
occurrence of the cavity in the finished tire was in no way 
related to the sulphur and phosphorus content of the steel. 

An Azle failed after a few months’ service, and was returned 
to the maker. It had fractured just behind the wheel seat. 
That part of the axle, however, had been left in the rough 
machined condition, and its surface was stressed and distorted 
—as are all machined surfaces—and also notched by the shallow 
thread, whose pitch represented the feed of the lathe. On 
making a section along the length of the axle, a small crack 
could be seen at the root of each thread—see centre view. These 
cracks were not related to the composition. of the steel, and not 
directly to its mechanical properties, but primarily to the 





low the sulphur and phosphorus may be? Pipe and blow. 

holes in ingots induce mass segregation, and are a8§ much 

responsible for it ag are leaky boots in bad weather for wet sovks, 
October 11th. Harry Brearwey, 


PAYMENT BY RESULTS IN THE COALFIELDS. 


Sim,—Your very interesting editorial in Toe ENGINEER of the 
8th inst, raises a. point which, as far as I have seen, has not as yet 
been mentioned, and considering that the general public are the 
judges, and in the long run unerring judges in such, matters, it 

to me passing strange that their medium, the, daily Press, 
has not made any comment upon the fixing of the datum line in 
to the ber of men employed and, to what is just as 
essential, the proposed method of payment to the mining con. 
munity asa whole. It appears tome that a fundamental first 
principle is in danger of being overlooked. I refer to the 
proposal of again putting the whole mining jfraternity “ upon 
their honour,” as Judge Sankey recently endeavoured to do, 
to produce more coal. 

Surely, Sir, it has been demonstrated and is obvious to everyone 
who has had anything whatever to do in devising or participating 
in any system of payment by results that an appeal, or anything 
in the nature of an appeal, for greater output to a body of men 
such as compose a factory, for instance, is useless, and that 
any attempt to institute a system of payment by results applied 
to the whole. mining community would simply be a futile pro- 
ceeding. Surely the acknowledged ideal system is that between 
the individual and the employer, such an individual contract 
being impossible in the case of the miners, who must work in 
gangs; and having personally participated in a sliding scale 
gang system of payment by results, my experience—if such is 
necessary—with an ordinary knowledge of human nature, 
amply demonstrated that the gang could never be too small, 
and that it was perfectly useless to expect results unless each 
member of a gang could see what the “other man ” was doing, 
or in some way could overlook and check the remaining members’ 
work, 

It would almost appear that these great national problems 
are being judged from an entirely different economic standpoint 
from what an ordinary business rer: would be compelled to 
adopt if he were responsible for a b of microscopic com 
parative importance. 

October 11th, 
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THE UNIFLOW ENGINE. 


Sin,--With, reference }to Mr.. Pain’s letter in your issue of 
the Ist inst., it is rather difficult to understand What Mr. Pain 
requires if he cannot: accept statements from users who are 
obviously in the best position to give information regarding 
the reliability and economy of uniflow engines. 

Mr. Pain originally expressed doubts as to the reliability 
of the uniflow engine, although presumably he has had no 
experience with it, and when a user with eight uniflow engines 
and ten years’ experience gives particulars of the successful 
operation of these engines, he endeavours to discredit the 
statements. 

In Mr. Pain’s letter it is stated that one engine was standing, 
on the visit of his friend, due to the crank pin steps having run 
out through carel of the attendant, but it should be 
noted that another engine is mentioned as running, and there 
does not, therefore, appear to be any reason why he should 
dispute the statement that “‘ after ten years’ running the crank 
and crosshead pin bearings did not require adjusting.” 

Surely, if @ user with such long experience is entirely satisfied 

with this class ‘of engine; Mr. Pain’s criticisms, without experi- 
ence, are rather superfluous. 
» Secondly, Mr. Pain called for actual steam consumption 
figures, and these were given by Mr. Hill from tests taken at his 
works, and still Mr. Pain is not satisfied, although it is certain 
that a user would take the greatest care to obtain accurate 
results, as he is the most interested party. 

Mr. Pain’s reference to piston rings also appears to be a 
peculiarly isolated case, as my firm has now supplied a large 
number of uniflow engines, and in no case has there been any 
trouble with piston Fings, but all the engines supplied have 
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given the g 
Rosey anv Co., Limrrep, 


Per F. B. Perry, M.L. Mech. E, 
Lineoln, October 6th. 


LOCOMOTIVE FOOTPLATE EXPERIENCES. 


4 5%,—In your article this week under the above heading, it is 
stated that the steam pressure of the North-Eastern “ Atlantics ” 
with cylinder dimensions 16}in. by 26in., is 175 1b. When these 
engines were new, the pressure was commonly stated—see, for 


st , the Railway Gazette for September 15th, 1911—to be 
160 1b. If it has now been raised to 175'lb., we may, perhaps 
infer that the fashion, which originated at Doncaster, of building 
very large engines with small cylinders, low steam pressure and 
defective adhesion, will soon pass away 

With regard to the North-Eastern van; it is to be remembered 
that the company has now reverted to a standard of speed 
which prevailed: in the time of our grandparents, and which 
affords rio sort of a test for a modern locomotive. Trains at 
these were admirably worked by the Fletcher engines 
of 1872, which weighed exactly half as much, and cost, I suspect, 
considerably less than half as much as the engines of to-day. 
One winter night when the Fletcher class were new, I happened 
to be waiting on the platform at Newcastle Station when a 
train came in'drawn by one of the Neilson-built engines. ‘lwo 
workmen were standing near me, and I overheard one of them 
say to the other: “‘Yon’s @ graand injun.” He was quite 
right ; but I doubt whether any of the present-day inhabitants 
of Tyneside would be moved to similar enthusiasm by a Raven 
* Atlantic.” 

October 11th. Ww. 
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Railway Matters. 





A LANDSLIP occurred on the 6th instant on the Midland 
Company's West of England main line near Barnt Green, a 
station south of Birmingham, 


ACCORDING to a statement issued by the London Electric 
Railways Company, the increase of fares instituted on the 
26th ultimo brought in, for the first week, an increase of 
25 per cent. in receipts, as against an increase of 30 per 
cent. in the fares. 


ACCORDING to semi-official announcements, the pur- 
chases of rolling stock, especially locomotives, for which 
the Spanish Government is to grant an advance to the 
railway companies, will be made principally in the United 
States and Belgium until such time as the Spanish industry 
is able to supply the material required in sufficient quan- 
tity. Some orders will also be placed in Germany, if 
possible. 

Earty on the morning of the 5th instant an up goods 
train on the Midland Railway was turned off the up local 
line to the second up goods line at West Hampstead. The 
driver, unfortunately, thought he had been moved on to the 
up fast line, and, seeing the signal for that road “ off,” 
he continued running and his train left the road at some 
safety points, as his own signal was at danger. The up 
iast signal was ‘ off’ for a milk train, which ran into the 
wreckage. A second collision immediately afterwards 
occurred by @ train on the down fast running into the 
debris. 


On Saturday evening last, a goods train on the former 
Western—now State—Railway was proceeding towards 
Paris when, owing probably to a coupling breaking, it 
became divided. When the driver was approaching 
Houilles station he saw that his train was incomplete, and 
stopped. The rear portion, however, ran into the first 
and the resultant collision fouled the line from Paris, A 
fast train, full of people going to their homes in the 
suburbs, was passing py i at the time and 
ran into the debris. Forty-five passengers were killed and 
many injured, 

WueENn Sir Herbert Walker was giving evidence on Jul 
26th before the Rates Advisory Comtintttes, he said that 
notwithstanding the withdrawal of cheap tickets, the 
number of passengers carried by the controlled railways 
in Great Britain had increased from 818 millions in- 1913 
to 1066 millions in 1919. These figures were exclusive of 
workmen and season ticket holders. Sir Herbert has now 
written to the Committee saying that owing to the haste 
with which the figures for 1919 were prepared they were 
not strictly comparable with those for 1913, and should 
be 9074 millions, 

On the Carpalla China Clay Company, in April, 1907, 
giving notice, under Section 77 of the Railway Clauses 
Act, 1845, of its intention to extend the workings near and 
under the St. Dennis branch of the Devon and Cornwall 
section of the Great Western Railway, the railway com- 
pany contested the question as to whether china clay was 
a mineral within the meaning of the Act. The case was 
carried to the House of Lords, but without advantage to 
the railway company. The latter would not purchase the 
mineral rights and the branch subsequently became unsafe 
and had to be closed. Interest in the question has been 
revived in consequence of a deviation of the line having 
now been undertaken by the railway company. 


THE recent adoption by some American railways of an 
auxiliary steam cylinder, inelegantly called a ‘‘ booster,” 
for driving the wheels on the trailing axle of locomotives, 
has led to @ correspondent in the Railway Review— 
Chicago—pointing out that in the Revue Générale des 
Chemins de Fer of April, 1901, appeared a description of 
an auxiliary arrangement of this sort made by Krauss, 
of Munich. Here an additional axle had been inserted in 
the leading bogie, the wheels of which were normally 
30mm, above rail level. When necessary, e.g., when 
starting or when ascending a steep gradient, the wheels 
were lowered on to the rail and steam admitted to the 
auxiliary cylinders. The arrangement was capable of use 
with the engine running in forward or reversed gear. 


On the night of the 6th instant a signalman, stationed 
between Tebay and Oxenholme, on the London and North- 
Western main line, saw that an up goods train was without 
its taillamp. This lamp is always carried at the outer end 
of the last vehicle on every train—passenger, goods, or 
light engine—and by its presence the signalmen know 
that the train is complete, ¢.e., that no vehicles have 
become detached during the journey. Should a train pass 
a box with the tail lamp missing the signalman has to 
advise the signal-box whence the train has travelled, and 
has to hold up the traffic on the adjoining line until satisfied 
that there is no obstruction. In this instance the signal- 
man stopped an express to the North which, it was subse- 
quently found, would, had it not been held up, have run 
into a wagon which had been derailed owing to a broken 


axle. 


AN unusual accident occurred on July 9th at Stour- 
bridge, Great Western Railway, upon which Major Hall 
has reported. A light engine stood en the down main line 
waiting for a goods t at the next box to proceed. 
Whilst standing there another light engine came from the 
station, which the signalman intended to couple on to the 
first so that both could go to the engine shed together. The 
signalman put out a red flag to stop the second engine in 
order to instruct the driver, but he lowered his outer-and 
inner home signals too soon and gave the driver the 
impression that the line was clear, enginemen on the 
first light engine saw the second engine approaching and the 
fireman jumped off. The driver, whose neryes had been 
upset by attacks of influenza, opened the regulator and 
then, thinking that the engine could not get away in time, 
jumped also and attempted, but failed, to shut the regu- 
lator before doing so. The engine, unattended, came into 
collision with the goods train, derailing the brake van and 
eight wagons and seriously injuring the guard. Major 
Hall concludes his report by observing that “ failure on 
the part of railwaymen to rise to the occasion in an 
emergency” is sufficiently uncommon to Make this case 
remarkable,” 





Notes and Memoranda. 





Ir is stated that a rich deposit of mica exists at Cape 
North, the northern extremity of Cape Breton Island. 
The development of these beds has so far been hindered 
by lack of capital. The material dug from eight 
or nine pits ranges from 5ft. to 15ft. in depth. The seams 
of mica are imbedded as a rule between felspar and 
white quartz, and may be cut in slabs measuring up to 
6in. by 14in. The deposit is within six miles of a shipping 
port. 

In connection with the additional strain imposed upon 
the roads at the time of the railway strike of September, 
1919, several of the Essex roads suffered to such an extent 
that complete reconstruction will be necessary, one such 
road being the one from London to Ipswich running 
through the eentre of the county. To restore this road 
alone, which is 33 miles in length, an expenditure of 
£132,000 will be necessary, it is estimated, exclusive of the 
cost of repair to damaged bridges. As an indication of the 
traffic carried by some of these roads during the railway 
strike, statistics taken in November, 1919, show that on 
one occasion, about 2 a.m., a fleet of thirty-nine loaded 
trucks, representing 585 tons,, an Observation post 
on the Chelmsford-Colchester road at intervals of 45 secs. 


A ser of water at high pressure can serve useful pur- 
poses other than fire extinction, states the Fireman. 
The disintegrating foree.of water issuing from a nozzle 
at high velocity is very considerable, and in direct propor- 
tion to the size of the nozzle and the pressure at its base. 
It is found, for example, that piles cannot well be driven 
into sand @ succession of heavy blows, but that the 
best me of sinking them is to loosen the sand at the 
lower end of the pile by means of a jet of water , the sand 
being washed away, the pile is rapidly lowered to the 
desired depth. Again, in connection with the removal of 
the bleckships in the Zeebrugge canal, the blockships 
were sunk on a subsoil of stifi clay, and all orthodox 
methods failed in attempting to get the lifting hawsers 
underneath them, The services of a fire float built for 
the Admiralty during the war were requisitioned, and 
divers manipulated the nozzles in such a manner as to 
drive tunnels right underneath the hull, which enabled 
wire lifting hawsers to be passed right round them for 
attachment to the lifting camels on each side. 
~A NOVEL apparatus for determining the weight of 
zinc deposited on galvanised iron sheet was recently 
described by Dr. A. S. Cushman before the American 
Society for Testing Materials, In principle the apparatus 
resembles the usual arrangement employed in the chemical 
laboratory for generating hydrogen by the action of 
hydrochloric acid on zine and collecting the gas under 
water. The novelty of the present arrangement is chiefly 
confined to the vessel in which the gas is generated, which 
partly consists of the galvanised plate to be tested. A 
short metal cylinder of 2.5in. diameter is closed at one 
end with a rubber stopper through which project two 
tubes, one to admit the acid and the other, as an outlet 
for the gas. The opposite open end of the cylinder is 
fitted on to the galvanised plate and the joint made acid- 
tight by means of clay. The surface of the plate acted 
upon by the acid being known, the volume of hydrogen 
generated multiplied by a factor gives the usual figure 
specified for galvanised sheet metal, namely, the ounces 
of zinc to the two sides of a square foot of plate. It is stated 
the method will give this figure accurate to within 
0.05 oz. 

A METHOD of cement jointing cast iron water pipes is 
described by Mr. G. W. Pracy in the Journal of the 
American Waterworks Association. The spigot end of the 
pipe proj-.cts into the bell just the same as for a lead joint, 
and two rings of jute or yarn are placed round the pipe and 
driven into the bell in the regular manner. The jute used 
must be free from oil or tar. Neat cement of standard 
Portland cement brand is used. The mix is very dry, 
the proportions being about 13 1b. to 141b. of cement to 
llb. of water. The operator takes a handful of cement, 
and with an ordinary caulking iron forces the cement into 
the joint until full. He then takes a caulking hammer and 
caulks the joint until the cement is rammed in as hard as 
possible. The joint is then again filled and the operation 
repeated until the joint is completely filled with the 
rammed cement. At first a bead was put around outside 
the bell, but this was discontinued as being unnecessary. 


After the joint is finished it is covered with earth while the 


cement is hardening. In one case over a mile of pipe: 
jointed in this manner has been in use under 175 1b. per 
square inch pressure for more than two years without 
requiring any repairs. It is claimed the method is cheaper 
than lead joints, and one indirect advantage is that the 
cement joint is an insulating joint, whieh tends to reduce 
damage from electrolytic action. 


Tr is stated that at present Austria produces only about 
6000 tons per day of low grade coal, and production can be 
increased only. to a very moderate extent. The quantity 
of coal needed, according to the state of activity of its 


industries previous to the war, is between 30,000 and 


50,000 tons per day. By taking advantage of the water 

power resources, estimated at 2,000,000 horse-power, the 

total coal consumption would be reduced from 30 to 50 
5 lectrificati 


per cent. Railway tion is considered the first 
and most important step. The prelimiz work of elec- 


suggestion to electrify within the next seven years some 
403.62 miles, or 15 per cent., of the total system of the 
Austrian State railways. The lines which would be elec- 
trified. are those situated farthest from the coal mines ; 
they are at the same time those having the greatest coal 
consumption per unit of capacity because of their steep 
gradients, and they are situated nearest to the greatest 
sourees of water power. On an average some 24,000 horse- 

wer is required to operate these lines, making a saving of 

,000 tons per year by the use of water power. After 
the completion of the first seven years’ period of con- 
struction there would still remain 667.74 miles, or 24 per 
cent., of the system to be electrified, the remainder, 1705 
miles, equal to 61 per cent. of the lines, not being suitable 
for operation by électricity owing to the peculiar condi- 
tions with regard to the running of trains. 


France is to pa 





Miscellanea. 





Ir is reported that the boring for petroleum has been 
suspended at West Calder. It appears there is a lack of 
tubing available, and a stoppage of some duration is 
expected, The operating staff will be taken to Dalkeith 
to expedite the boring operations there. 


THE output of coke in France for 1919 aggregated 
1,600,000 tons, to which 643,000 tons were contributed 
by the cokeries attached to the collieries. Imports of coke 
amounted to 1,700,000 tons, thus giving a consumption of 
3,300,000 tons. The consumption in 1913 was 7,000,000 
tons. 


iy connection with the schemes for the: hydro-electric 
development of Ceylon, the ¢ i of Ontario and 
Tasmania indicates that the atilasation of Ceylon’s water- 
power resources in this manner should mark the beginning 
of an era of-great industrial expansion. A good supply 
of labour is at hand, and the opinion is held in some 
quarters that Ceylon is destined to become one of the 
great manufacturing centres of Asia. 


A scHEME of University scholarship for the appren- 
tices employed by Barclay, Curle and Co., Limited, 
Glasgow, and Swan, Hunter and Wigham Richardson, 
Limited, Wallsend, was announced at a meeting of the 
Glasgow University Court last week. One scholarship 
will be offered annually in naval architecture and one in 
marine engineering, with a view to encouraging self- 
improvement and the pursuit of scientific studies. In 
each scholarship the firms will pay the University fees, 
will give £25 a year towards the cost of necessary technical 
books and instruments, and also a subsistence allowance 
of £2 per week during the continuance of each University 
term. 

Tue value of minerals produced in South Africa from 
the earliest date of existing records to December 3lst, 
1919, is given im a recent report as £900,393,742. The 
following are the details : _Gold«(vs at £4.24773 per 
fine ounce), £624,420,051 5 silver, £2,130,413; diamonds, 
£202,034,241 ; coal, £44,352,110; copper, £22,499,289 ; 
tin, £3,998,490; antimony, £33,279; arsenic, £2422; 
bismuth, £300; iron ore, £2810; lead, £114,955; man- 
ganese, £3741; mercury, £5; nickel, £38; tungsten, 
£6149; zinc, £26,964; asbestos, £536,497; corundum, 
£49,957 ; graphite, £17,205; iron-pyrite, £29,317 ; kaolin, 
£84; magnesite, £25,023; mica, £4871; mineral paints, 
£3165; soda, £94,717; tale, £6649. 


THERE «3 talk of an important development at 
Greenock in connection with the Clyde Transatlantic 
traffic. The proposal involves the extending of Princes 
Pier by creating a deep-water berth which would accom- 
modate two of the big Atlantic liners. This extension 
would be fully 400 yards long, and the approximate cost 
is estimated at from £150,000 to £200,000. Itis said that 
many shipowners are in favour of the osal, owing 
partly to the saving that would bee by the elimina- 
tion of the present system of embarkation and landing from 
tenders. Facilities would also be afforded for supplying 
fuel for oil vessels, which are coming to the Clyde in in- 
creasing numbers. The proposal is still in the discussion 
stage, but it is reported that Greenock Harbour Trust is 
prepared to go on with the scheme if the big shipping 
companies will guarantee. Certain revenue over so many 
years to meet the cost of the extension. 


Tue anntal consumption of coal in France before the 
war was over 63,000,000 tons, of which roughly 21,000,000 
tons were imported, By the terms of the Peace Treaty, 
France acquired control of the Sarre Basin, containing 
coal deposits estimated at 12,500,000,000 tons. Actual 
production from these coalfields in 1913 was 17,000,000 
tons. This new source ot coal, it is said, will take care 
of the additional demand on France from the industries 
of Alsace-Lorraine and will lessen the French normal 
shortage, but will not offset the loss of output in the 
damaged mines of the departments of Nord and of Pas 
de Calais. In addition, Germany was to deliver approxi- 
mately 25,000,000 tons annually to France for ten years. 
Actually, up to May 31st last, France had received only 
4,611,000 tons of coal from Germany. However, as a 
result of the Spa Conference, held in July, France is to 
receive 1,600,000 tons monthly of the 2,000,000 tons to 
be delivered to the Allies. To obtain these shipments 
y Germany 200,000,000f. monthly for six 
months for the feeding of the Ruhr workers. In the mean- 
time, the work of reconstruction in the damaged mines 
is proceeding, in order to bring their production as soon as 
possible up to the pre-war figure of 26,000,000 tons. 


A MEETING of the members of the British Cotton 
Industry Research Association was held in Manchester on 
Friday last. Although this body has only been in existence 
for a period of a little over a year it has received the sup- 
port of about 90 per cent. of all the spinners, dowblers, 
manufacturers, bleachers, dyers, printers, and finishers 
engaged in the cotton industry, in all 1461 members, The 
council has appointed Dr. A: W. Crossley, F.R.S., director 
of research, and has secured a large house at Didsbury with 
134 acres of land, which has been named the Shirley Insti- 
tute. The association intends to spend a sum of ,000 
on laboratories on this site, and towards it £40,000 has 
already been promised. The work of making the Shirley 
Tmstitets habiable hes. bean ing on for some months, 
and it is hoped that it may be ready for occupation at the 
end of this month. The Institute will house the library 
and records bureau, and the administrative staff and some 
of the staff will live in the Institute. Until the first section 
of the laboratories is completed the heads of departments 
have been found accommodation in various universities. 
It is hoped that the first block of laboratories will be ready 
by June next year, and that the stables will be converted 
into workshops in a few months, This first building pro- 
gramme, together with the houses for accommodating the 
married staff, will cost upwards of £80,000, and the council 
hopes, with the support of the members, to raise the full 
£250,000, so that not only will it be able to complete the 
scheme, but to have a capital sum for the upkeep of the 
Institute and not have to call upon the members for a 
larger annual contribution, 
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Instruments for Industrial Use. 


THE increased attention which is now being given 
to the application, both of the facts and principles 
of science ‘to industry, brings with it a whole series 
of new requirements, which will have to be met 
both by those responsible for the conduct of industry 
and by those concerned ‘with science. For the most 
part these requirements are of a personal, moral and 
intéllectual order, but for the moment we are ‘not 
concerned with those deeper issues, but rather with a 
practical problem of immediate importance. The 
application of scientific methods to industrial prac- 
tice involves, in the majority of cases, the develop- 
ment of some system of exact measurement, or of 
control, based upon and entirely dependent upon 
exact measurement. It is not, perhaps, too much to 
say that scientific industrial methods rely upon exact 
measurements or determinations’ where the older 
rule-of-thumb practice relied upon ‘instinet or indi- 
vidual impressions. But if this be the case, then very 
much indeed must depend upon the provision of 
the proper means,for making those measurements 
and determinations under the special and often 
difficult conditions which exist in ordinary industrial 
"| practice. 

We may take as an example a case in which the 
absolute indispensability of accurate measurement 
has now become widely, if not universally accepted— 
the hardening of steel in the, production of cutting 
tools, cutlery, &c., It-is relatively easy, in any, well- 
equipped; metallurgical laboratory; to determine the 
correct. temperatures at) which a given steel should 
be hardened and tempered in order to give the desired 
result. That determination, which is..based on the 
results of research, and in itself, constitutes:an ;im- 
portant, step in the application, of research , results 
to practical purposes, is yet quite insufficient to. bring 
any practical advantage to the industry unless or 
until,the temperature of the furnaces or baths in 
the. hardening shop can. be, measured and. controlled 
regularly from day to day... It is only when this. is 
done that the manufacturer secures the immense 
benefits of regular output, and of uniformly excellent 
quality in his products. Now, the first essential to 
such practical measurement, and control is a satis- 
factory instrument for indicating the temperature of 
the furnace or bath. Fortunately, in this, particular 
matter of pyrometry,.the demand of industry has 
been sufficiently great, and has been established long 
enough to lead instrument. manufacturers to make the 
requisite effort, and to place on the market a series 
of really very satisfactory appliances. Even then, 
however, the existing instruments are still far from 
perfect, although they exhibit ;an enormous 
advance on what, was available a few) years ago. 
This development, too, has been a slow one, for. it 
took the instrument makers, originally accustomed. to 
cater for the delicate work and favourable conditions 





of the laboratory, many. years,of bitter experience 
to learn what degree of robustness and power of 
resisting the influences of, dirt and. corrosive fumes 
must be given to an instrument intended, for works 
use, And here it, must, be remembered. that. the 
recognition of the real need. for;any new instrument 
in a, works is always liable to be a grudging one, and 
every defect, or breakdown. Js used) as\ an.argument 
against the, utility of the,;new method. In view, of 
that, fact alone, the need for, the. provision of special 
instruments of all kinds, designed and constructed 
specifically for works, use, becomes.a matter of very 
serious importance. The failure of a single instrument 
may mean a serious retardation in the progress of an 
industry from rule-of-thumb to scientific control, 
and, as we are situated at present, we cannot afford 
to let such progress be retarded in any way. In 
pyrometry, 4s we have said, the demand has been to 
a great extent met,so that in regard to temperature 
measurement in works processes the difficulty at the 
present time is rather to secure a satisfactory use of 
the instruments available than to press for funda- 
mental improvements in the appliances themselves. 
But every fresh advance of scientific methods into 
the field of industry brings with it the need for new 
instruments for works use. These new requirements 
must often set the instrument maker and designer 
problems: of the greatest difficulty. It is no small 
task to combine, as is often required, very consider- 
able delicacy or sensitiveness, with a degree of robust- 
ness which will withstand works usage, and in many 
instances success can only be attained by a convergent 
effort by both parties. The instrument maker must 
strive to render his instrument as robust and as proof 
against vibration, dirt and corrosion as possible ; 
on the other hand, the workers who have to handle 
the instrument must also’ be educated to a greater 
appreciation of what is required in dealing with 
scientific appliances. 

This problem of rendering relatively delicate 
appliances suitable for industrial purposes, is one 
of those which we may well hope will be fully con- 
sidered and resolutely attacked by the British Instru- 
ment Makers’ Research Association. Many lines of 
possible advance are open to them. We may mention, 
by way of example, the use of special metals which are 
capable of resisting corrosion, among which “ stain- 
less ” steel naturally occurs to,us.. The tendency to 

avoid the use of bright metallic parts, particularly 
where exposed to the air, is already making itself 
widely felt. As a result, present-day instruments do 
not look quite so “ pretty ” as those of ten years ago, 
but they are none the less weleome in a works 
for that reason. But, there is an additional reason 
why British instrument makers should give their 
very special attention to this whole matter. In 
regard to instruments for works use particularly, 
Germany held a very advanced position in 1914— 
the optical pyrometer may be taken as an instance. 
During the war, our instrument makers responded 
nobly to the call and supplied us with those appli- 
ances, at all events, which were most urgently needed. 
Now, and probably for some time to come, they are 
more or less completely protected from German com- 
petition. But it is vitally important that they should 
keep not only abreast of, but if possible in advance of, 
our late enemies ; otherwise those of our industries 
which ‘use, or should use, the best available instru- 
ments may find themselves seriously handicapped in 
comparison with those which are permitted to use 
German-made instruments. Not only in the interests 
of the instrument-making industry itself, but, in the 
national interest, therefore, this matter of the pro- 
vision of the best possible instruments for industrial 
use is one of the greatest importance. 


Electric Power Supply in London. 


A FouR-pays inquiry, which was held by the 
Electricity Commissioners in London last week, fore- 
shadowed. important developments in connection 
with the very complicated problem of co-ordinating 
the electric power supply of London. The cause of 
the inquiry was an application by the County of 
London Electric Supply Company for’ permission 
under the Electricity (Supply) Act, 1919, to erect a 
generating station at Barking, powers for which had 
been granted under an Electric Lighting Provisiona! 
Order in 1913. Although of itself a comparatively 
minor matter, the application involved a discussion 
of the whole future of electric power supply in London 
under the new condition of affairs created by the 
appointment of the Electricity Commissioners: One 
of the powers of the Commissioners is to divide the 
country into areas, which will eventually be dealt 
with by district electricity boards. Now, London, 
by reason of its numerous supply authorities, pro- 
vides exceptionally’ awkward problems. In May, 
1919, the Commissioners called together the com- 





380 


THE ENGINEER 


Oor. 15, 1920 


—— 
—— 








panies and local authorities supplying electricity im 
the' Metropolitan area, and impressed upon them the 
necessity for agreeing among themselves upon a joint 
scheme, and a few months later published a ‘ pro- 
visional area” for the London and Greater ‘London 
district, and called’ for complete |‘ technical’ and 
administrative schemes to be presented to them by 
March 3ist, 1921. Immediately after that date an 
inquiry will be held into the’ merits of any schemes 
which may be ‘presented, and as soon after that as 
may be an electricity board will be established, and 
the powers of the Commissioners under the Act of 
1919 will be put into '‘foree. 


The outstanding obstacle to the preparation of any 
comprehensive scheme for the supply of electric 
power in London and the surrounding districts is 
the difficulty of bringing all parties congerned to an 
agreement. At the time Mr. Merz introduced his 
first electric power scheme for London in 1905, both 
companies and local authorities joined forces and 
opposed him on the ground that a bulk supply scheme 
of the nature then contemplated would involve the 
scrapping of much capital expended in existing 
stations which still had a long useful life. Since 
then there have been various changes in the position 
of the parties concerned, and now we find the County 
of London Company coming forward with this pro- 
posal to erect a new power station at Barking in order 
to meet the demands which are now made upon it, 
and refusing to join with the other companies and 
local authorities, which, including the London County 
Council, have appointed a technical committee, con- 
sisting of Mr. J. H. Rider, representing the London 
County Council; Sir Alexander Kennedy and Mr. 
G. W. Partridge, representing the companies; and 
Mr. C. W. Wordingham, representing the local 
authorities. This application naturally aroused 
the opvosition of the whole of those who are 
attempting to prepare a comprehensive scheme, and 
it was put to the Commissioners that, having them- 
selves asked for comprehensive schemes to be sub- 
mitted by March next, they would be pre udging the 
whole question were they to sanction the County of 
London Company's proposal. It was urged that, 
whereas the proposed new station at Barking was 
ostensibly designed to meet the demands made 
upon the County of London Company in its two 
London areas, and also to develop some hundred 
and thirty square miles of territory round about 
Romford, the plans which had been prepared rather 
suggested that there was an ulterior motive behind 
it, and that it was really intended, so to speak, to 
steal a march on the remaining authorities by obtain- 
ing sanction to a station which could be developed 
into one of the much-discussed capital stations 
which a comprehensive scheme will demand. . The 
estimates of the County of London Company’s engi- 
neers are for a first instalment of 66,000 kilowatts, 
with an ultimate capacity of 200,000 kilowatts, but 
the plans also show the possibility of still further 
extending the capacity of the site to 600,000 kilowatts 
of plant. We niay recall that since the Com- 
missioners came into existence they have sanc- 
tioned extensions amounting to 150,000. kilowatts 
in the existing stations, more or less as a tem- 
porary expedient, to enable the supply authorities 
to deal with the demand as it now exists, and 
as it is estimated it will grow during the next 
three or four years, by which time a large power 
station under a district electricity board is expected 
to be in operation. Against this view the County 
of London Company urged that the capacity of its 
two London stations is strictly limited by lack of 
condensing water facilities, and that its whole concern 
in putting forward the Barking scheme is to supply 
ts own particular needs ; indeed, Sir Harry Renwick, 
the managing director of the company, went so far 
as to say that unless he could be guaranteed 100,000 
kilowatts of plant by 1924 he would have to call his 
directors together and decline any longer to con- 
tinue in his position as managing director of the 
company. Moreover, it is clear from the proceedings 
that the Electricity Commissioners themselves are 
deeply concerned with the shortage of plant in the 
power stations of London, and the chairman himself 
mentioned that a 5000-kilowatt chemical load on 
the banks of the Thames has had to be refused recently. 
It should be observed, too, that the County ‘of 
London Company expressed its willingness to agree 
that the Barking station should be purchasable by 
the district electricity board vhen formed, but it 
was said, ‘as against this, that legally any such con- 
dition would have no force, as the Commissioners 
could not bind, as a party toa transaction of that sort, 
a body such as the district electricity board which 
had not been brought into existence. Furthermore, 
it was pointed out that such a procedure would result 
in transferring to an unknown body rights which 
are already those of an existing body, because 
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generating plant in any such station as 
that proposed at Barking would be _ pur- 
chasable by .ehe London County. Council in 1931 
so far as it was used for’ supply im © London. 
Whatever may happen after March 31st next, we 
may safely infer that the Commissioners have no 
intention of adopting a policy of inaction which would 
prevent. the supply authorities from meeting their 
obligations between now and the time when a large 
supply can be given from a power station owned by 
a district electricity board..The point made by the 
opposition to the scheme, which was a joint one by 
the London County Council, thirty-eight’ local 
authorities and nine companies, was that if the pro- 
posed new station at Barking was intended to form 
part of a joint scheme in the future, consideration of 
it should be deferred until March next, which date 
had been given as the one for sending in such schemes. 
On the other hand, if the station were designed solely 
to meet the wants of the County of London Company, 
then no good purpose would be served in sanctioning 
it, because it could not be in operation before 1924 
or 1925, by which time it was claimed that a power 
station could be erected by the joint electricity board 
if one were sanctioned as soon after March next as 
possible. Meantime, said the opponents, the 
County of London Company could obtain all the 
power it required to carry it along until such time 
from some of the existing undertakers who had in 
the aggregate been authorised to extend their plants 
to the extent of 150,000 kilowatts. 

The inquiry demonstrates once more, if demonstra- 
tion were needed, the extreme complexity of the 
London power pr roblem, due, of course, to the position 
created by the character of the early legislation deal- 
ing with the electrical industry. It is interesting to 
note, however; that the parliamentary and other 
disputes which have continued, almost without inter- 
mission, except for the war period, since 1905, are 
nearing an end. When the Electricity Commis- 
sioners come to consider the comprehensive schemes 
which are to be presented in March, they will have 
arrived at a point when they must) put an end for all 
time to a state of affairs which has hampered the 
progress of the industry in the London area for so 
long. . Weare told that the combination of. the 
London County Council, the local authorities and 
companies which was, formed at. the suggestion of 
the Electricity Commissioners, has already nearly 
completed the technical side of its scheme, and the 
administrative side is now under consideration. It 
is the intention, to present a scheme to the Commis- 
sioners complete technically, and as complete adminis- 
tratively and financially as possible, leaving the con- 
tentious, points. to be determined by the Commis- 
sioners ;. but. in the meantime the Commissioners 
have to face the problem of meeting demands which 
obviously cannot be satisfied with the existing plant, 
and at the same time taking such action as will not 
prejudice the work of the district electricity board 
when it. is formed. Their decision in this. particular 
case will, in the unusual circumstances, be awaited 
with interest. 


The Datum Line. 


THE miners had a splendid opportunity, by 
accepting the Datum Line scheme, of proving to the 
world the real siiicerity of the repeated avowals of 
labour that the real object of its unrest is its con- 
stant concern for the welfare of the community as 
opposed to the welfare of the capitalist. It could 
have shown, by accepting the principle, that pay- 
ment should ‘be controlled by the united acticn of 
the miners of all parts of the kingdom, that it was 
not inspited by ‘selfish motives, and have demon- 
strated that fraternity of labour, in which it asks 
the publie to believe, and the existence of that 
high-mindedness which the country was assured 
would lead nationalisation of the mines, from 
success to success. The opportunity has been thrown 
away. With a unanimity which was scarcely 
expected the miners, by overwhelming votes, have 
rejected the Datum Line scheme, even as an experi- 
mental measure, and have demonstrated how little 
taith may be put in the avowals of devotion to 
comniunal interests. On the one hand we now see 
how little trust any one coalfield has in the efforts 
of another, and on the other how unwilling the 
miners are to take any steps which might lead 
nearer to ‘peace and iurther from the familiar 
methods whieh hitherto have coerced the mine 
owners, the Government, and the public into grant- 
ing concession after concession. What the next step 
is to be cannot be said at the moment of writing, 
The miners decided at their conference yesterday to 
open the strike to-morrow and yet we dare to hope 
that even now, at the last moment, it may be again 
postponed, and that negotiations with Sir Rubert 





Horne may be renewed. One thing is certain. 
Is is that’ Mr. Smillie is still as’ anxious’ as" ever to. 
find a way out of, the trouble inte»which he has leq 
the miners. He knows perfectly well that the public 
is solid against him, and that the vote against 
payment by production will damage the miners in 
the eyes of the country. He will certainly do al] 
that a mortal labour leader can do to conduct the 
rank and file into a;safe line of action, and in these 
circumstances it only remains for Mr. Lloyd George 
and Sir Robert Horne to preserve the firmness of 
action which has distinguished their handling of the 
whole affair from the beginning. To give way now 


is unthinkable, and if the worst comes to the worst 
a strike would be a far less evil than a surrender to 
the miners’ threats. 





Obituary. 


HENRY STEEL, 


WITH great suddenness the death occurred on the 
7th inst., at Savoy-court, London, of Mr. Henry Steel, 
founder and head of the United Steel Companies, 
Limited, 

It was comparatively late in life before opportunities 
presented themselves for Mr. Steel to put into opera- 
tion schemes which had long been, formulated in his 
mind, for it was not till the war had been in progress 
about a year that he was called to succeed his father, 
the late Mr. Henry. Steel, of Tapton Court, Sheffield, 
in the chair of the company founded by the latter, 
Steel, Peech and Tozer, himited, Phoenix Special 
Steel Works, the Icklés, Rotherham. From that 
point, however, things moved rapidly. Mr. Steel's 
knowledge of the steel industry was founded on years 
of experience, his judgment was clear and sound, his 
perspective true and wide, his grasp of the needs of 
the situation firm and deliberate. He possessed a 
trained mind and the courage to arrive at a decision 
quickly. In the years which had elapsed since he was 
edutated’ in’ Brussels and had matriculated with 
honours at London University, he had occupied him- 
self entirely withthe business of’ the Rotherham 
company, of which he became. a. director and in the 
interests of which he travelled extensively, particu- 
larly~in’~ Burope and the~United States. What 
impressed him most in the steel centres of the latter 
country was the faéf that Gutpiit/Was on a much 
greater scale. proportionately than, in Britain, and 
that the cost of production per ton was lower, thus 
placing America, as a competitor for certain grades of 
steel, in a more favourable position than we occupied. 

In those days he visualised a great English combin- 
ation, so. formed that by means of its members it 
would become practically self-contained, and that 
with the advantages accruing from the co-operation of 
interests the cost of production would be lowered and 
the grade of quality raised to an extent that would 
make competition with America, Belgium, or Ger- 
many comparatively easy. His foresight was _sufli- 
ciently clear and keen to reveal to him the truth that 
unless something of that kind could be done we, as 
a nation, would gradually be ousted from important 
home as well as overseas, markets by foreign rivals. 

It was, as already observed, in the first year of the 
great war that, Mr. Steel’s real opportunity came. His 
plans ‘were p in readiness, and the fact that he 
had reached a time of life when many men in a position 
to do so seek an ever-increasing amount of leisure 
from business life’ and worries, seems never for a 
moment to have entered into his consideration. A 
man is as young as he feels, and he felt young. There 
was much to be done, and"he commenced at once. 
The developiiént of his’ scheme was a revelation of 
his organising genitis. “First, in 1916, by the process 
of amalgamation, he eliminated one of his company’s 
keenest competitors, Samuel Fox and Co., Limited, 
of Stocksbridge, near Sheffield, and laid a sure 
foundation for the combination he had. envisaged, 
the United Steel Companies, Limited. The latter 
came into actual being in 1918 with the important 
acquisition of the Frodingham Iron and Steel Com- 
pany, Liiited, in North Lincolnshire ; the Working- 
ton Iron and Steel Company, Limited, on the North- 
West Coast ;~“the Appleby Iron Company—a one-half 
interest in which was_included in the deal with the 
Frodingham people, the other fialf-being purchased 
from the Steel Company of Scotland—and the Rother 
Vale Collieries, Limited. in the Yorkshire coalfield. 

Thereafter progress was very rapid, and the com- 
bination’s capital of two and a-half millions two years 
ago now approaches ten millions sterling. By the 
Fox amalgamation the combination already owned 

a railway near Sheffield,.andanether one was con- 
trolled i in the North-West—the Clentor and Working- 
ton Junction Railway. .Further iron and coal interests 
were added, rich ore fields were acquired, the combina- 
tion became a shipowner for bringing to its ironworks 
foreign ores, and harbour accommodation was pur- 
chased. 

Still. the operation. of amalgamation or. control 
proceeded unretarded by circumstances. In the 
Midlands Butlin’s ironworks at Wellingborough were 
bought, control of the Martino Steel and Metal Com- 
pany, of Birmingham, obtained, and a large interest 
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secured in Thomas Smith’s Stamping Works, Limited, 
of Coventry and Walsall, whilst in Sheffield one of the 
tidest-established steel works, Daniel Doncaster and 
Sons, Limited, was absorbed. 

Even so, the story of the activities of Mr. Steel, in 
conjunction with his very able co-directors, is only 
told in part. His efforts to save the British wire rod 
industry from the inroads of foreign rivals led to the 
flotation of the Templeborough Rolling Mills, Limited, 
formed by @ combination of three or four interests, 
of which the United Steel Companies, Limited, was 
the principal. This company erected the first fully 
automatic wire rod rolling millin the country. It is of 
the Morgan continuous type and has attracted a great 
deal of attention on this side of the Atlantic. No 
sooner had that company been safely launched than 
Mr. Steel engineered another, the United Bar and 
Strip Mills, Limited, and the work of installing a 
Morgan continuous merchant bar mill and a steel 
strip mill of the same type is now far advanced toward 
completion, These mills Mr. Steel designed so to 
work in conjunction with the large cogging mill 
and soaking pit at Templeborough and the series of 
fourteen open-hearth steel melting furnaces, each of 
about 50 tons capacity, erected by Steel, Peech and 
Tozer, ‘Limited, that eventually the whole plant, 
including the wire rod mill, would operate as one 
magnificent unit of machinery. 

It was at this point that death intervened. It 
would not be so true to say that Mr, Steel’s work is 
left unfinished as that the details of his great plans 
have scarcely been unfolded, and it will now rest 
with his colleagues, who were so intimately in his 
councils, to take up and carry through to completion 
the tasks on which his heart and theirs j:ad been set. 





GEORGE TANGYE. 


One of the few remaining links connecting the pre- 
sent with the past in engineering was severed on the 
7th inst., when George Tangye died at his home, 
Heathfield Hall, Handsworth, near Birmingham. It 
is not too much to say that the name of Tangye is 
known throughout the world, and for that fact George 
was very largely responsible. He was the youngest 
of the five brothers who started togetl.cr in business 
as machinists under the title of James Tangye and 
Brothers at 40, Mount-street, Birmingham, in 1858. 
The other brothers were James, Joseph, Edward, and 
Richard. Each of these remarkable brothers possessed 
some special ability, so that a combination between 
them produced a firm which was particularly dis- 
tinguished, not only from the engineering and inven- 
tive points. of view, but on the commercial side as 
well. 

George Tangye, it may ke remarked, was one of 
a family of nine—three girls and six boys—who were 
the sons and daughters of Joseph and Ann Tangye. 
He was the last remaining of the sons and was born 
at Illogan, near Redruth, in Cornwall, on October 
17th, 1835. All of the brothers had a natural talent 
for mechanics, which is not to be wondered at, seeing 
that on their father’s side there was a connection with 
Richard Trevithick, who himself was born at Illogan, 
while their mother belonged to a family which had pro- 
duced quite a number of engineers with reputations 
which had spread beyond the confines of their native 
county of Cornwall. Her father, Edward Bullock, 
forexample, who was a blacksmith or millwright, was 
chosen by Murdock to superintend and take charge of 
the largest engine which up to that time had been 
built by Boulton and Watt. Bullock appears to have 
been @ man of special intelligence and skill, and that 
the young Tangyes did so well in the profession which 
they all chose is probably largely due to the influence 
he had upon them in childhood. 

After his early training in the local parish school 
George was sent to complete his scholastic education 
at @ Friends’ School in the Mendip Hills. In 1853 
he. went to join his brother Richard—afterwards Sir 
Richard—who the year before had been given a 
position as clerk in the works ut Birmingham of Mr. 
Thomas Worsdell, where certain railway requirements 
were manufactured. His first post, as had been that 
of his brother Richard, was that of clerk. In a very 
short time they were joined at the same works by 
their brothers James and Joseph, the first-named 
acting as works manager. 

It is hard in writing a life history of any one of the 
brothers not to introduce the names of the others, so 
intimately interwoven were the fortunes of all five. 
It must be said, therefore, that the next step to be taken 
in the family history was made by Richard, who, 
unable to work with a man who had been taken into 
partnership by Mr. Worsdell, resigned his position and 
commenced business on his own account as a general 
merchant. Then James required some special work 
done, which he felt he could only trust to his brother 
Joseph, and for the execution of which he knew of but 
one lathe in Birmingham sufficiently accurate, 
namely, a tool which the brothers had made for them- 
selves in their spare time in Cornwall. So it was 
decided that Joseph should also leave Worsdells, and 
he was duly installed in the house in Mount-street, 
which has already been alluded to, and the rent of 
which was some three or four shillings per week. 
James joined his brother in January, 1858, and very 
shortly after, first Richard and then George threw in 
their lots with them. Finally the fifth brother— 
Edward—was sent for from America, and the firm of 





five brothers: was constituted. In’ this undertaking 
they had sunk:the whole ‘of their savings, but success 
was not long in coming. It was soon recognised that 
these young men could be trusted to carry out effi- 
ciently any work entrusted to them. It became known, 
to quote the words of one well able to discuss’ the 
matter, ‘‘that here was a concern with a special apti- 
tude for, and readiness to take up and deal with, the 
rapid growth of multiplex problems developed by 
the sudden burst of mechanical engineering which 
characterised the middle of last century; and not 
merely to deal, but to deal successfully, with its new 
problems. Customers scarcely knowing 
what they required, and inventors knowing quite-well 
what they wanted, but knowing not at all where to 
turn to get their needs accomplished, followed each 
other incessantly. .’ The first really great 
chance which came-in the brothers’ way, however, 
arose because the Great Eastern stuck upon the 
ways when the first attempt to launch her was 
made. One of the articles*which the firm had intro- 
duced was a self-contained hydraulic jack of a neat and 
portable design much in advance of the clumsy ma- 
chines which had up to then been used. It was George 
who had suggested the idea for it and James who had 
worked it out. ‘Brunel heard of the apparatus and 
gave an order for a number of the jacks, with the aid 
of which the Great Eastern was eventually sent safely 
into the water. So successful were these jacks in 
other directions that it is said that lucky owners of 
them could hardly be induced to lend them for fear 
that they might be damaged and that the makers 
might not be able to replace them! “Tell the maker 
of that,” said one, “‘ that he ought to make a model 
in gold and set it in diamonds.” As bearing witness 
to the soundness of design of the appliance as origin- 
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GEORGE TANGYE 


ally produced, it may be said that it has not been 
found possible, in all-the years that have elapsed 
since its introduction, to improve it materially either 
in internal arrangement or external form. 

This early.success was quickly followed by another. 
In 1859 Mr. T. A. Weston, the inventor of the differ- 
ential chain pulley block, consulted the firm eoncern- 
ing his invention, whieh was then only partially 
developed. Certain mechanical difficulties had been 
encountered.which had up till then baffled him. It 
was | -‘Tangye who, after making many experi- 
ments, covered a method whereby the. troubles 
were surmounted, and thereafter numerous lifting 
blocks of this type were made by the firm. So greatly 
did their business grow, in fact, that a new factory 
had to be built in Clement-street in 1859. 

Some three years later, when having to carry out 
repairs on the shop engine, it was found that not only 
had much brickwork to be cut down and rebuilt, 
but the parts necessary for the actual repairs had to 
be specially made. It then occurred to George Tangye 
that it would be an excellent thing to design a steam 
engine which could be readily built in numbers and 
in which the various parts could be made interchange- 
able. The idea thus conceived was put into practical 
shape by James Tangye, who retired to Cornwall 
while he was doing so. The result was the design of a 
series of engines, simple in form’ and easy to manu- 
facture in quantities, and ‘the well-known Tangye 
engine came into existence. It was described as being 
a typical production of its authors—a Quaker engine. 
The Tangye high-speed governor followed shortly. 

The introduction of this new line of manufacture 
necessitated ‘a still larger factory, and finally the 
Cornwall ‘Works at Soho, close to the historic foundry 
of Boulton and Watt, was erected. In 1872 James 





and Joseph Tangye retired, and finally but Richard 
and George remained: Jn»1881,; when the firm was 
created into a limited liability company, George was 
made managing director and’finally chairman of the 
company when his brother Richard died in 1906. 

It is difficult, as we have said, properly to apportion 
the services rendered by one or other of the brothers 
in the general progress of the firm, but it may be said 
of George that, in addition to any other work he did, 
with him originated many ideas which bore ample 
fruit in terms of commercial success. 

George Tangye for a great many years lived at 
Heathfield Hall, which was formerly the home of 
James Watt. He carefully preserved, in the condition 
in which the great inventor had left it, the garret in 
which he had worked ; and George Tangye it was who 
was responsible for the fine collection of relics of 
Boulton. and Watt, which had been laboriously got 
together during»# search of many years, and which 
he finally gave:to the city of Birmingham, to which he 
was a benefactor in many other directions. 





SIR JOHN McLAREN. 


WE have to record, with regret, the death, on the 
12th inst., of Sir John McLaren, K.B.E., J.P., of 
J. and H. MeLaren, Limited, Midland Engine Works, 
Leeds. Sir John was born on April Ist, 1850, of 
Scotch parentage, at Hylton Castle, County Durham, 
where his father—Henry McLaren—was a farmer 
on a large scale. He was educated privately, and 
served his apprenticeship with Messrs. Black, Haw- 
thorn and Company, of Gateshead-on-Tyne, who at 
that time were large builders of locomotive, marine 
and stationary engines and boilers. He underwent 
a thorough practical training, combined with instruc- 
tion in the technical classes available. In 1871 he 
joined the late Ravensthorpe Engineering Company, 
of Ravensthorpe, Yorkshire, a company which made 
steam ploughing tackle, and also undertook general 
engineering work. He eventually became general 
manager of the firm. In 1876, he, together with his 
brother Henry, founded the existing business of 
J. and H. MeLaren, Limited, at the Midland Engine 
Works, Leeds, beginning with the manufacture of 
steam ing machinery, traction engines, «c. 
The manufacture of large stationary engines and other 
machinery was undertaken later. 

On the engineering side of his many activities Sir 
John was ‘éspecially noted for the important part 
he played in the affairs of the Engineering Employers’ 
Federation, and the Agricultural Engineers’ Asso- 
ciation. He was a past president of the Yorkshire 
Students of the Institution of Civil Engineers, a 
member of the Institutions of Civil and Mechanical 
Engineers, and a life member of the Royal Agricul- 
tural Society of England. He was the chairman of the 
Board of Management of the first National Ordnance 


| Factories that were set to work in Great Britain during 


the war. The National Ordnance Factories at Leeds 
were, in fact, started before the formation of the 
Ministry of Munitions. .He.devoted most of his time 
to these factories during the war, and as a reward 
for his services in this connection was knighted a 
short time after the Armistice. He was a Justice of 
the Peace for the City of was a member 
of cduncil of the Leeds Chamber of Commerce, being 
president of that body during the two years 1918-1919. 





TRADE CONDITIONS IN SOUTH AFRICA. 
THE general rs of the Standard Bank of South 
Africa supply the f ing information regarding trade 
conditions throughout the Union :— 
Except in Rhodesia, where trade continues good, 
i generally is sluggish. Wholesale merchants 
report that trade is quiet. Owing to the irregularity of 
shipments, orders plaeed eighteen months ago are only 
just coming forward with recent indents, thus adding to 
the difficulties of i The retail trade generally, 
except at Durban, has. had a set-back. Owing to the 
difficulties of realising produce, the ing power 
in the country districts is restricted. is a shortage 
of labour in the coal mining and sugar industries. Busi- 
ness in the iron and steel trades is quiet, difficulty being 
experienced in obtaining delivery of certain material, 
particularly plates. The prices for galvanised iron are 
below the cost of importing. Stocks of timber are adequate 
but prices are maintained. Stocks of colonial cement are 
fair, the rate being 8s. 6d. free on rail. The factory 
demand is good. Hardware supplies are not arriving. 
Kaffir pots are in great demand, but supplies are very 
scarce. There is still a scarcity of crockery and glass ; 
the demand is good for the superior article, also for French 
and Belgian glassware. The demand for agricultural 
machinery is very great. Stocks are low and difficulty 
is experienced in getting supplies from England. There 
is little demand for fencing material, Electrical goods of 
all kinds are in stock, but business is very quiet. Business 
in ‘motor cars is dull, some markets appearing to be over- 
stocked. Owing to the excellent crop prospects, there is 
hope of improved general business conditions by the end 
of the year. 








THE inquiry by the Rates Advisory Committee as to an 
interim revision of railway rates, fares and charges has 
now been concluded, and on Tuesday last the inquiry 
into the general revision was resumed. 
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skips are used universally on medium and large-sized | the mixer:drum, when the small discharge end will he 
| portable machines, The skip of a large Smith paving | caught by stops and further winding of the cable wil] 
} mixer is shown in Fig. 30, its great spread or width | tilt the skip to am angle of 50 deg. . 
| of 8ft. being given to permit of two wheelbarrows On concrete highway work, the materials are 
| being run into it simultaneously, to discharge their | brought wp frequently on 1a narrow-gauge construc. 
) loads. The skip is raised to an angle of about 50 deg. | tion railway, being carried either in cars or batch 
MACHINES of a variety of types and sizes fer the | to.55 deg. to ensure quick and. full delivery of. its | boxes, which ‘are placed on platform wagons. Where 
mixing of concrete have been deseribed in the previous } contents into the mixer drum. | ‘An: automatic) trip | batch boxes or small batch cars are used they are 
three articles, and it will be appropriate now to deal | applies the brake on the winding drum. and ¢uts | handled by'a jib crane on the mixing machine, which, 
with some of the auxiliary apparatus.and appliances | out the clutch as the skip reaches its upper position, | picks:them.off the car/frames, swings and dumps them 
of concrete-mixing machinery. }so that the travel of the skip is checked properly | into! the loading skip; and then replaces them on the 
; and. the skip then held in its raised position until | car frames; This. derrick may be mounted on the 
it is released and lowered by the attendant. | corner of the frame of the mixing machine, or it :may 
Small mixing machines may be loaded or charged |'\..Skips of different designs have been shown in | be mounted ona small four-wheel lorry coupled to the 


American Concrete Mixing 
Machinery. 


No. IV.* 


CHARGING. 


by wheelbarrows having the measured quantities of | the preceding articles. They are of two general | mixer, the top of the mast. being guyed to the mixing 
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FIG. 30—SKIP OF LARGE SMITH 


PAVING MIXER 
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FIG. 31—TRAVELLING SKIP OF CHICAGO MIXER 


aggregate. This is done usually from a loading 
platform, as in the Rex machine—Fig. 29. Some 
mixers have the drum and frame set low, so as to 
require only a minimum height of platform when the 
wheelbarrows have to reach it by an inclined plank 
or gangway. The material may be poured directly 
into the drum, as in Fig. 29 mentioned above, or it 
may be poured into a batch hopper against the 
drum head. From this hopper the charge or batch 
is delivered to the drum at the proper time by means 
of a sliding gate. This latter arrangement requires 
a higher platform, since the hopper must. be placed 
high enough for gravity discharge into the drum- 
head opening. 

The more general practice, however, is to discharge 
the wheelbarrow loads into a loading skip, which 
lies on the ground and is operated by cables and a 
winding drum. This arrangement is shown applied 
to the small-sized Koehring mixer in Fig. 32. Such 

No. Ill. appeared October 8th, 1920. 





FIG. 832—-HINGED SKIP OF SMALL KOEHRING 


MIXER 


types, hinged and travelling, the former being | machine in either case. In the latter arrangement thie 


used in the small and medium sizes, as in Fig. 32. 
On large machines, the height to the drum is usually 
so great that the skip must be raised bodily to bring 
its discharge end level with the loading hole in the 
drum, the skip then being tilted in the, usual way. 
In such cases the skip travels on rollers on vertical 
or inclined guides, the spout end being arrested at a 
certain point, and the rear or widened end continuing 
its motion. This arrangement is shown in Fig. 30. 
The cable hoist equipment varies in different machines. 

It happens frequently that for convenient and 
effective distribution of concrete the mixer is set at 
some height: above the ground, in which case the skip 
guides are extended downward to the level of the 
charging point. Such an arrangement, is shown in 
Fig. 31, although here the height. of travel, is not 
considerable. The skip is shown in the horizontal 
position to receive its load from the small revolving | 
tip wagon, and it remains horizontal until it reaches | 





mixer frame does not have to sustain the weight 
and vibration, produced by moving the loads, 
Stationary mixers on large works are lgaded 
usually through batch hoppers in which the full 
measured charge of cement, sand and stone or gravel 
is placed. The aggregate is fed to the hopper by 
gravity from overhead bins, the cement being poured 
from sacks by hand, except where bulk cement is 
used, and can be loaded through a measuring hopper 
in the same way as the aggregate. A group of levers 
enables the attendant to feed and control the flow 


| of materials, to deliver the charge into the mixer 


drum, and to supply the necessary amount of water. 


DISCHARGE AND DISTRIBUTION. 


Discharge of the finished concrete from the mixer 
drum is accomplished either, by tilting the drum or 
by inserting an inclined chute which intercepts the 
stream of concrete pouring from the upper side of . 
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the drum, the concrete, being carried up by the 


during a given number. of revolutions, the timing 


revolving shell until it falls by gravity,, In, the larger | device being adjusted to the specified number, 


machines the discharge chute is operated by power 
mechanism. The discharge occupies only. a few 
seconds. Portable concrete mixers may be arranged 
to discharge at the side or end, as.may be most con- 
venient to the work. In road. and street paving, end 
discharge is almost universal, as the machine can 


travel along the finished foundation or formation, | 
| revolution or lift of; the rod A, the pawl B on the 


depositing the concrete behind it. 


On paving work the concrete is deposited in place | 


The Austin “‘ batchometer,” used by the Austin 
Machinery Company, ‘of Chicago, is shown in Fig. 33, 
the glass-coyered box being bolted, to the frame, of 
the machine in convenient view of the operator. The 
push-rod A; is operated from a cam on the driving 


| shaft,. this shaft making five revolutions to each 


revolution of, the eubical mixing drum. At each 


radius arm moves the ratchet quadrant C one tooth. 


without the use of manual labour, this being effected | The pin D in the quadrant is set in position for the 


either by an inclined chute or by a drop-bottom | 
bucket travelling on a horizontal jib or boom. In the | 
former case the mixing drum is mounted high enough | 
to give a good slope and long reach for the chute. 
With a long reach, many have pivoted sections, an 
intermediate drop pipe, or intermediate trap openings, 
so that the machine can deposit concrete over a 
greater length of paving before moving ahead. Thus 
when the concrete is close up to the end of the chute, 
the pivoted end section may be raised, thus shortening 
the chute for an additional stretch of concrete. Then 
the concrete may be placed through the intermediate 
traps or drops until it is spread close to the rear of 
the machine. 

With the bucket and boom equipment. a length of 
concrete equal to the length of boom is deposited 
before moving the machine, the bucket being emptied 
first at the outer end of the jib and then nearer and 
nearer to the machine. At the same time the boom 
is swung to and fro to cover the width of the paving. 
Drop-bottom buckets are used generally, but in 





| number of revolutions required to mix the, concrete. 
When the travel of the quadrant brings the pin into 
the position shown, the pin disengages the paw] from 


the ratchet by means of the lever arm E, and locks | 
| vary in different tanks of this type. 


it in the disengaged position. The quadrant is then 
free to return to its lowest position. 

On the shaft of the lever E is another and shorter 
lever arm F outside of the box. A cord leads from 
this lever to the charging skip, so that as soon as 
the skip has reached the position for discharging its 
contents into the drum it pulls this cord and thus 
withdraws the locking lever E ; 
falls into engagement with the ratchet, and the series 
of operations is repeated. The electric bell with dry 


‘battery notifies the operator when the concrete batch 


is ready to be discharged, and the counter shows him 
the number of batches made and discharged. Changes 
in the timing period are made by shifting the pin D 
to different holes in the quadrant. 

In the Koehring “ batchometer ”—Fig. 35—made 
by the Koehring Machine Company, of Milwaukee, a 














FIG. 33—AUSTIN ‘“‘ BATCHOMETER ”’ 


some cases the bucket is tilted or inverted. The 
doors may be released and closed by hand, but 
usually they are tripped automatically at any desired 
point in the travel of the bucket, and are then closed 
and latched automatically as the bucket returns to 
position for another load. Belt conveyors on the 
boom have been tried, but the chutes and buckets 
are used now almost exclusively. 

Fer distribution on general construction the | 
concrete may be delivered from the mixer drum to | 
wheelbarrows or small handcarts, to buckets handled | 
by a crane, to belt conveyors on long horizontal or | 
inclined frames, or to elevator buckets travelling in | 
hoist towers. These last feed long lines of inclined 
gravity*chutes which may deposit the concrete in | 
place or deliver it to hoppers for loading wheel- 
barrows] or small carts. This spouting or chuting | 
system*of distributing concrete was described in | 


| 


THe ENGINEER a few months ago.’ 
TrimE Conrrot DEVICEs. 


Thorough mixing is such an essential in the pro- 
duetion of good concrete that timing devices or 
meters have been introduced to ensure that the batch 
of concrete remains in the revolving drum for a 
specified period. This automatic check provides 
against carelessness and against the misplaced zeal 
of a mixer operator or foreman whose only aim is to 
get a record for large amount of concrete placed. An 
audible signal is sounded when the specified period 
has elapsed, and so provides against undue delay 
in discharging the concrete. 

For concrete highway work it is customary to 
specify a minimum mixing period of one minute ; 
that is, the mixing must continue for at least one 
minute after all materials are in the drum and before 
any of the concrete is discharged. For specially 
dense concrete, as in structures where a water-tight 
wall or floor is required, a two-minute mixing period 
may be used. The speed of the mixer in revolutions 
per minute is known, and the mechanism of the dis- 


| any desired time or number of revolutions. 





charging apparatus—chute or tilting—is locked 





the pawl then again | 


| end carrying a drop rod attached to the stem of a 


check valve on the water supply pipe. The amount 
of water permitted to enter the tank for each charge 
is regulated by shifting the float up or down on its 
rod. _A three-way valve is provided for filling and 
emptying the tank. 

With the water drawn off, the weight of the float 
pulls down the balance lever and thus pulls up the 
drop rod and opens the check valve. The water then 
flows through this valve and the three-way valve into 
the tank. When the water and the float have reached 
the prescribed level the float has raised the lever and 
thus closed the check valve. By a turn of the three- 


| way valve the connection between the tank and the 


supply pipe is eut off, while eonnection is opened 
between the tank and the discharge pipe. The details 


Closed tanks are usually of the horizontal cylin- 


| drical form, the amount of the contents to be dis- 


charged at each period being regulated in many by an 


| interior adjustable attachment to the discharge pipe. 


In the Koehring tank; this interior pipe is inclined, 
with its lower end bent)into an elbow passing through 
the bottom of the tank, while the upper end is cut 
on @ horizontal line so:as to be flush with the surface 
of the water. The elbow is fitted to a ball-and-socket 


| joint.. A handle is attached to this joint, with a 


pointer riding on a graduated arc, so that the pointer 
indicates the position of the inlet end of the pipe 
and the quantity that will be drawn off. When the 
discharge valve is opened, the water will flow out 
until its level reaches the mouth of the inlet. pipe. 
As this mouth is raised or lowered, the quantity 'of 





FIG. 34—OPERATING CONTROLS OF SMITH TRAVELLING 


glass-faced box contains a worm shaft and gears, a 
trip or lock, a counter and an electric bell. The shaft 
is driven by a star wheel engaging the driving rack 
which encircles the drum. The trip can be set for 
When 
the loading skip reaches its charging or raised posi- 
tion the device automatically locks the levers operat- 
ing the discharge chute of the mixer drum by means 
of a plunger or bolt lock. One of these levers is 
shown locked. The lock at the other end of the 
machine is operated by a rod at the right, above the 
star wheel shaft. 

The worm on the shaft is geared to the larger cog 


| wheel carrying an adjustable arm. At the proper 


time this arm ‘strikes a trip and coiled springs then 
| withdraw the locking rods or plungers. It also starts 
the bell, which continues to ring until the concrete 
is discharged and the discharging chute is returned 
to the position which it occupies during the mixing 
process. 

WateR FEED CONTROL. 


For supplying water in mixing the concrete, tanks 
discharging an automatically regulated quantity to 
each charge or batch are used on a number of mixers. 
Owing to the rough usage, especially on paving and 
portable machines, strength and simplicity are 
essential features of any mechanism used for this 
purpose, and it is not always easy to maintain the 
regulating mechanism in good condition or free from 
leakage. Leakage, of course, means an excess supply 
of water. As the machine operators have a tendency 
to use an excess of water, in order to make a sloppy 
and free-flowing mixture, it is necessary for inspectors 
to see that the water-measuring device is kept in good 
condition. The tank is placed over the drum, with 
its discharge pipe led into the opening on the charging 
side of the drum. 

Closed tanks operating under pressure are used 
generally, but some makers use an open tank with 
simple gravity feed. The open tank is an upright 
cylinder with a floating piston, the rod of which is 
connected to one end of a pivoted lever, the other 





water discharged will be decreased or increased 
correspondingly. 

Modifications ef this arrangement are used in a 
number of mixers, sometimes with a revolving elbow 
inf place of an inclined pipe. In the Wonder mixer, 
however, the tank has a fixed discharge opening in 
the bottom at one end, and the tank is mounted in a 
pivoted cradle so as to be set at any desired angle. 
If the tank is horizontal all the water will run out, 
but as the discharging end is raised the amount dis- 


charged is decreased. 
PowER AND WHEELS. 


Steam and petrol engines are used most exten- 
sively on the portable concrete-mixing machines. 
The latter are employed almost exclusively for the 
smaller sizes—for which steam would be inconvenient 
and uneconomical; with the larger machines they 
save much trouble in fuel supply and distribution. 
Electric motors are used frequently for large stationary 
concrete-mixing plants, and also for the travelling 
machines on tramways and electric railways. 

Broad-tired wheels are used with portable and 
travelling machines of moderate and large sizes, but 
there is also a very general use of endless travelling 
track supports of the so-called “caterpillar ’’ type. 
These caterpillar supports are of a variety of designs, 
by different makers. In most cases they are com- 
paratively short, and support the heavier rear end 
of the machine, where the mixing drum is mounted, 
the front end being supported by a swiveliing axle 
fitted with steering gear and having a pair of broad- 
tired steel wheels. Some machines, however, includ- 
ing the Foote mixer for paving work—already de- 
scribed—are carried entirely by a pair of long cater- 
pillars, which are flexible enough to allow for irregu- 
larities of the surface of the ground. 

The shorter lengths of these endless-chain. supports 
are said to cause less damage to the paving or founda- 
tion surface. In the Rex machine, the caterpillars 
are 30in. long between centres of end sprockets. 
Each has a pair of endless chains formed of steel links 
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about 6in. long, carrying a steel apron or band and 
faced with oak blocks about 4}in. wide and 2lin. 
long, the latter being the width of the caterpillar 


track. One of the Smith concrete-mixing machines | 
for road work has caterpillars with endless chains | 


travelling in a triangular path over three sprocket 
guide wheels. A large driving sprocket wheel engages 
the horizontal or bearing portion of the travelling 
track. 


OPERATING CONTROL. 


For convenience and efficiency of operation the 
levers and hand wheels controlling the various 
functions are so grouped or banked as to be handled 
readily by one man stationed at a point where he 
can command a view of the work. With steam engines 
a fireman or helper is required, but generally he can 
attend to other work also. 

The control system of the Wonder travelling mixer 
was dealt with in a previous article. 
travelling machine for concrete paving all operating 


levers are banked in two groups within easy reach of | 


the operator, who stands on a platform 5}ft. above the 
street. Four levers in a row in front of him are for 
the loading skip hoist, the skip brake, the water feed, 
and the discharging chute of the mixer dram. At 
his side are three long levers working in sectors and 
operating the main clutch, steering mechanism and 
reversing mechanism for travel. Adjacent to these 
are two pedals for an auxiliary steering device and 
brake. 

On the Smith travelling concrete mixer the operat- 
ing controls are grouped as shown in Fig. 34. At 
the right and left of the operator are two hand 


wheels, one for the steering gear and the other for. 
In front of him are three short 


upright levers for the water supply, the skip hoist 


the wheel brake. 


and the skip brake. A horizontal lever controls the 


traction or propelling gear. Two hand wheels on) 


the same shaft—one being carried by a sleeve— 


regulate the position of the discharging chute of the | 


drum and the travel of the drop-bottom bucket 


along the horizontal jib. For stationary or portable | 


machines the propelling, braking and steering con- 
trols are omitted, but at large stationary plants there 
are control levers for the hopper gates of the material 
bins and for the hoist operating the elevator bucket. 
It is to be understood that the engine and mixer 
drum are running continuously and are not stopped 
for the loading and emptying of the drum. 


AUXILIARY EQUIPMENT. 


Pumps for charging the mixer tanks and light 
winding machines for hoisting timber, &c., for forms 
and falsework are sometimes applied to concrete- 
mixing machines. Such appliances are operated 
usually from the engine countershaft by means of 
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FIG. 35—-THE KOEHRING 


driving chains and sprocket ‘wheels. The Jaeger 
mixer has—when required—a reciprocating pump 
with cylinder 3in. by 5in. and making 20 to 40 strokes 
per minute. The Milwaukee and Wonder machines 
may be fitted with small rotary pumps. The Wonder 
machine may be equipped also with a hoisting drum, 
adding only a few hundred pounds to the weight. 
On the Boss mixer machine, a winch head or nigger- 
head is fitted instead of a drum. In the same line of 
equipment is a 12in. circular saw for the Atlas mixer. 
This saw is belted to the engine, so that by dis- 
connecting the sprocket wheel drive to the mixing 


In the Foote | 


| arum, the engine can be used to saw timber and 
planks for forms, falsework, or other purposes. 


Mortar AND GrRovT. MIXERs. 


Machines of the concrete-mixing type obviously 
| are adapted for the preparation of mortar and plaster 
| and for the grout used in brick’ paving. Many manu- 
| facturers have special forms of mixing machines for 
| these particular purposes. The Boss grout mixer for 
paving work—-shown in Fig. 36—is made by the 


as the Boss machine, described above. It is smaller 
and lighter, however, being mounted on a two. 
wheeled frame and can be handled by one man. 
Instead of drums, the Knickerbocker and Kent 
machines have each a trough-shaped chamber jn 
which runs a shaft fitted with mixing blades. The 
Knickerbocker machine, producing mortar sufficient 
to supply twenty-five masons, has a steel trough 15in, 
wide and 5}ft. long, with 4 horse-power petrol engine, 
all mounted on a bed-plate or frame with 30in. rear 
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Fig. 36—-‘‘ BOSS” GROUT 


| 
| American Cement Machine Company, of Keokuk, 
Towa. It has a drum for mixing batches of 4 cubic 
feet of cement grout, mounted side by side with a 
2 horse-power petrol engine on a frame, having two 
rear wheels of 28in. diameter and a single wheel of 
20in. diameter. All the wheels have 12in. tires, and 
| the axle of the smaller front wheel is fitted with a 
bail for hauling. From the rear projects a chute or 
trough 9ft. long, having its upper end in front of the 
mixing drum and its lower end supported by a pair of 
easter wheels. The chute can be swung in a hori- 
| zontal are. This machine is about 5ft. square and 
| weighs 1500 Ib. 
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*“ BATCHOMETER ’’ 


| The Jaeger mixer for cement and grout is of the 
| vertical drum type, already described, and makes 
| batches of 4 cubic feet, the drum being fitted with 
| Special mixing paddles and screen. Instead of dis- 
| tributing the grout by a chute it delivers it to a steel- 
wheeled cart of trough shape, in which runs a shaft 
fitted with paddles to keep the mixture agitated. 
| The shaft is geared to the large wheels on which the 
| cart runs. When in place, the body is tilted and the 
grout potred over the paving, a screen preventing 
| the escape of any lumps. The Lakewood grouting 
machine, for brick roads, is of the same general type 


MIXER FOR PAVING WORK 
wheels and 18in. front wheels on a pivoted axle. 
Its weight complete is 15001lb, The trough projects 
far enough beyond the frame to allow a wheelbarrow 
or steel hand cart to be rolled under it and loade«| 
from a discharge door controlled by a lever. 
Machines of this kind not only make mortar more 
rapidly, but produce a better and more uniform 
material than can be made by men doing the mixing 
with hoes. It is stated that a machine mixer with 
one or two men can make more mortar and better 
mortar than four or five men with hoes. Further, 
a@ mason can lay from 150 to 300 more bricks in a day 
when supplied with machine-made mortar, as it 
requires no tempering. 








International Iron and Steel Trade. 
(By a Correspondent.) 


THE steel trade situation is of extraordinary interest 
just now. In Britain, America, Germany and other 
industrial countries the steel group of industries ranks 
next in importance to agriculture, employing man) 
more people than the great textile trades. On its 
export side, the steel trade is of vital consequence to 
us, for, being dependent upon abnormal food imports, 
we must export abnormal quantities of manufactures, 
such as those of steel, To great agricultural countries 
like America and Germany, steel exports are of little 
economic importance. We have every right and 
reason to be at the top in the exportation of steel 
products. Yet we are told by some authorities that 
the United States is beating us in this line, that Ger- 
many is on the way to re-establishing her pre-war 
trade, that France is about to become a formidable 
rival, that Belgium is rapidly forging ahead, that a 
great combine of American and continental European 
steel makers has been formed to oust British steel 
out of the market, and that even our British Colonies, 
particularly Canada and Australia, are building up 
great steel industries which will compete with our 
own. But what are the facts ? 

Briefly, it may be said that the vast United States, 
with an abnormal home demand and a shortage of 
labour, has only a very small surplus of steel available 
for export ; that Germany is badly crippled so far 
| as the exportation of heavy goods is concerned ; that 
France will not have the labour or the railway 
facilities or the docks or ships to conduct a big trade 
in heavy products for several years; that little 
Belgium has only attained a rate of output equal to 
50 per cent. the pre-war tonnage ; and that no other 
country can count for much in the international steel 
trade in the near future. Britain alone, with her iron 
and coal supplies, her steel works and shipping ports 
side by side, and with her preponderance of shipping, 
is in a favourable position to take a really big slice 
of the world’s export trade in heavy iron, steel and 
engineering goods. Certainly we are beset with difti- 
culties and uncertainties; but the broad facts and 
real factors are mostly in our favour. 

The dominating fact is a world shortage of steel 
goods, There is a shortage of at least 100,000,000 tons. 
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For six years continental exportation has been’ sus- 
pended. Before the war this trade had reached a 
total of 10,000,000 tons a year: Our British exports 
of 5,000,000 @ year were gradually cut down by two- 
thirds. Add to these great reductions of export 
trade the damages and destructions of war, and what 
we may call the natural increase in the appetite for 
steel goods, and it will be seen that the world shortage 
which stands to be made good is exceedingly great, 
for the United States has not. been able to balance 
more than half the loss on German account alone. 

The second fact is tack of serious competition for 
the business. The German pre-war trade of very 
nearly 7,000,000 tons of iron and steel exports a year 
is practically dead. Tn some light lines the Germans 
are offering competition, but. this is due to the fact 
that enormous quantities of high-class serap have 
been available as the result of the sudden stoppage 
in the demand for munitions, and the vast tonnages 
of munitions steel and materials which have been 
thrown on the German market. But this scrapped 
munitions steel will eventually be worked off. Meéan- 
time, the heavy trades are doing very little. German 
output has not reached 50 per cent. the pre-war 
level, and the steel works have just had their small 
ration of coal cut down by another 12} per cent. 
The iron and coal miners are giving very poor output, 
and in the steel works the produetion per man is 
60 per cent. below the normal, whilst wages are 
eight times higher than in 1913. In France the output 
of iron ore, including that from the Lorraine, is only 
half what it was before the war and without the 
Lorraine. The cheap Italian and other foreign labour 
which was employed in the French iron mines and 
works before the war is not now available, and if the 
necessary workmen tould be obtained, the railways 
could not deal with much heavy traffic. It is abso- 
lutely safe to say that it will take the whole of con- 
tinental Europe several years, if not a few decades, 
to build up an export trade in heavy goods as great 
as the pre-war trade of Germany alone, The indus- 
tries of Italy, Spain, Austria and Scandinavia are all 
in a bad way. Fuel is exceedingly scarce, transport 
inadequate and labour very costly. 

Regarding American competition, profound mis- 
conception exists, and has done for quite a quarter 
of a century. If one half of what we have been told 
about United States’ competitive powers had been 
true, British steel would have been swept clean off 
the world’s markets years ago. True, there are vast 
natural resources in the United States and the coal 
is cheap. The iron and steel works capacity is enor- 
mous. But in other respects our American com- 
petitors labour under great disadvantages so far as 
exportation of heavy goods is concerned. Huge 
distances separate the ore from the coal, and the works 
from the ports. From Lake Superior mines to Pitts- 
burg furnaces is a thousand miles, necessitating two 
rail and one ship trip, with all the accompanying 
handlings, and for several months in the year the 
passage is blocked, which means stocking and more 
handling of the bulky stuff. Then, when works turn 
out the finished products, these, if for export, have 
to be carried nearly five hundred miles to seaboard. 
And with a 100 per cent. increase in railway rates, 
which is equivalent to a 1000 per cent. increase in 
British rates, with our very short hauls, the American 
heavy trades will be seriously handicapped in the 
foreign trade race. Furthermore, the great prosperity 
of American agriculture, the five or six years’ stoppage 
of emigration from Europe, and the cutting off of the 
workers’ drink, has rendered the steel works labour 
supply short and the output per man deficient. Pro- 
duction per unit of labour is down by 30 per cent. 
Fully 35 per cent. of actual works productive capacity 
is idle. Whilst this is so, the home demand for steel 
is abnormal and growing. Only in the shipbuilding 
line is there slackness, which explains the shipment 
of American plates and angles to Germany just now. 
The “ unfilled tonnage ”’ on the books of the United 
States Steel Corporation reaches 11,000,000 tons, and 
no fresh orders can be accepted for anything like 
early delivery. Month by month United States 
exports are declining, in spite of the trade in ship- 
building material. At the present time the export 
trade is fully 40 per cent. below what it was when 
the Armistice was signed—the very opposite of what 
so many authorities predicted. 

The increase in American railway rates cuts two 
ways. First, it hits the heavy trades the hardest, 
and thus renders exportation of steel much more 
costly. On the other hand, the increase puts the 
railway companies in a position to finance their 
much-needed and long-delayed repairs, renewals 
and extensions, and so makes a larger domestic 
demand for American steel, and, in turn, a smaller 
surplus for export. American exports are already at 
a rate below 4,000,000 tons a year, and the tendency 
is downward. In the best war months the United 
States was exporting at the rate of 6,000,000 tons a 
year, but half that was on munitions account. It 
was confidently asserted that the total would be 
exceeded in the coming purely commercial competi- 
tion. But now the war is over, with German com- 
petition practically non-existent, with a great world 
demand, and with all her new ships, America is not 
exporting at more than half the rate at which Germany 
exported before the war. If we deduct American 
exports to Canada, due to geographical considera- 
tions, and the general exports_of steel rails, due to 





quite artificial’ circumstances, coupled with the fact 
that we have not rail mills enough to take a tithe 
of the work offering, the remainder of United’ States 
iron and ‘steel exports is not important enough 
seriously to affect the glorious and golden oppor- 
tunity in the international steel and engineering 
trades which lie before Great Britain, 








Civil Aviation and Air Services.* 


By Major-General Sir F. H. SYKES, C.B.E., K.C.B,, 
€.M.G., Controjler-General of Ciyil Aviation: 


INTRODUCTION, 


Aviation is divided into two main. branches, ivi! 
aviation and service aviation, the ultimate object. of 
which is direct defence. It is evident that commercial 
aviation cannot be fostered merely as a reserve for the 
country’s air forces; Its test must be that of commercial 
success. Civil air transport is in much the same position 
to-day as, military aviation was before the war.» It is 
its. many possibilities which give.it sueh an unique interest. 
It is of great use in the high speed carriage of mails, small 
valuable goods, passengers, and for sundry purposes 
such as mapping and survey work; but mails—at all 
event? for the time being—are the basis. upon which 
commercial aviation, both from the constructional and 
transport sides, must. develop. 

It is the purpose of this paper to illustrate the growth 
of and work carried out by air mail, passenger and goods 
services as they exist at present at home, in the Empire, 
and abroad; to investigate some of the factors eon- 
tributing to their success; and to put forward some 
suggestions as to future development. 


I,—GrowTH AND Present Posrrion or Arr Marr, 
PassENGER AND Goops SERVICES. 


(a) United Kingdom—Internal.—There are, as yet, no 
internal air services in the United Kingdom—a fact 
chiefly due to the comparatively short distances to be 
covered ; the excellence of existing communications ; 
and the uncertainty of meteorological conditions. 

I believe, however, that Messrs. Beardmore intend to 
start an experimental service between London and 
Glasgow in the near future, and I hope this venture will 
succeed and will be the precursor of further air lines in 
this country. 

(b) United Kingdom—Continent.—There are at present 
three direct routes from England to the Continent, i.e., 
from London to Paris (223 miles), Brussels (210 miles), 
and Amsterdam (258 miles), and a fourth service is 
operated by Messrs. Handley Page from their private 
aerodrome at Cricklewood. The single fare for passengers 
by any of these lines, which covers 30 Ib. of personal 
luggage, is ten guineas, and the return fare eighteen 
guineas, or Ild. and 10d. a mile respectively. Freight 
rates, quoted on a sliding scale, vary from Is. 9d. to 2s. 
a pound for 1 Ib. to 10 Ib., and from Is. to Is. 3d. for every 
pound above one hundred. 

On the London-Paris route mails are carried by the 
Aircraft Transport and Travel Company. The original 
charge for letters was 2s. an ounce in addition to the 
ordinary postage fees, but this has now been reduced to 
2d. an ounce, with an optional addition of 6d. for express 
delivery. Apart from their value in solid aviation pro- 
gress, these services have very considerable actual value 
to the public, but though the mails are growing in volume, 
the public response is still much smaller than it should be. 

(c) Foreign; (1) France.—French air transport’ com- 
panies, assisted by the Government subsidy scheme, have 
established a number of services. There are four between 
Paris and London, two scheduled to run daily, the others 
spasmodic. A service runs from Paris to Brussels, a 
distance of 165 miles, the passenger’s single fare being 
250f. Postage fees for these services are 75 centimes for 
20 grammes. 

A service is operated by a French company, in con- 
junction with the Spanish authorities, between Bayonne 
and Bilbao, and its extension northwards to Bordeaux 
and south-east to Gijon is expected shortly. 

The French air authorities have been swift to appreciate 
the advantages of, and to encourage, air communication 
between the mother country atid: her North African 
colonies, with the result that the Latecoere Company 
has for several months operated a tri-weekly service 
between Toulouse, Tangier, and Rabat—recently extended 
to Casablanca—a distance of 983 miles. The charges 
on this route are moderate, the-postage fee being 1 .25f. 
for 20 grammes and 1.58f. a mile for passengers. By an 
arrangement with the Spanish postal authorities, the 
Latecoere Company is responsible for the carriage of mails 
between Alicante and Malaga. Forty-seven flights were 
made and forty passengers, about 950 Ib. of goods, and 
70 lb. of mails were carried on this route during the first 
quarter of 1920. A subsidiary service is conducted fivé 
times a week between Malaga and Casablanca. 

An interesting and important scheme is now under 
discussion for the inauguration of an air mail service 
between Paris and Southern Europe, and an agreement is 
believed to have been concluded between the French 
Under-Secretary of State for Posts and Telegraphs and the 
Czecho-Slovak and Polish Governments, ‘The first section 
of this route between Paris and Strasburg is already open, 
and extensions are projected from Strasburg to Warsaw, 
and from Strasburg to Vienna, Budapest, Belgrade, 
Bucharest, and Constantinople. 

(2) Belgium.—A Belgian company, the National Syndi- 
cate for the Study of Aerial Transport, is operating an air 
mail and passenger service from Brussels to London. 
In the Belgian Congo a line called the Ligne Aerienne 
Roi Albert has been established between Kinshasha and 
Stanleyville, a distance of about 1125 miles, but informa- 
tion is wanting to show that this route is being regularly 
operated, though the first section from Kinshasha to 
Gombe is said to have been opened on March Ist. 

(3) Holland.—The Royal Dutch Aerial Transport Com- 
pany, which holds a mail contract from the Dutch Govern- 
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ment, works in conjunction with the Air Transport and 
Travel Company. It has also made an arrangement with 
a German company by which air mails are despatched to 


(4) Germany:—German effort has been hampered by 
the terms of the Peace: Treaty, and German activity: has 
been confined to the promotion of air transport com- 
panies, chiefly for propaganda work, and to a considerable 
amount of what will probably’ prove to be valuable 
research work. ‘Two companies, the Deutsche Luftrederei, 
and, in conjunction with Scandinavian and Dutch interests, 
the Sablatnig, have, however, quite recently initiated 
an air service which may prove to be the germ of a future 
North European system: of air |routes.. This line runs 
from Copenhagen to Hamburg, Bremen and Amsterdam, 
where it connects with the Handley: Page mail service. 
A second line runs from Copenhagen to Malmo, Warne- 
munde and Berlin. There is a connecting line with an 
extension to the seaside resort at Wangeroog. These 
services are run daily. 

(5) Norway.—A fairly successful experimental air mail 
service was carried out between Christiania and Christian- 
sand by Government machines during the summer months, 
in addition to which an air mail service, employing four 
British flying boats and two German seaplanes, has been 
running between Stavangar and Bergen, v4 Haugesund, 
as the result of three months’ contract between the 
Norske Luftrederei and the Norwegian Post Office. 

(6) The United States.—A particularly interesting ex- 
periment in the carriage of mails by air is being made by 
the United States Post Office, which owns, operates, and 
is entirely responsible for the machines used in this service. 
The original lines inaugurated in 1918 were from New 
York to Washington and from: New York to Cleveland and 
Chicago. The Chicago line has now been extended to 
Minneapolis and St. Paul, Omaha and St. Louis, and fur- 
ther extensions are contemplated. An appropriation of 
1,250,000 dols., to be used for the establishment of a service 
from New York to San Francisco, was passed by Congress 
this year. According to the Postmaster-General, between 
May 15th, 1918, and January, 1920, these services operated 
over 473,210 miles, and carried 22,254,400 letters. Delivery 
was advanced by an average of sixteen hours, and an 
efficiency of 91.49 per cent. was maintain 

The costs work out at slightly less than 1 dol. per mile, 
but the accounts do not clearly state whether this figure 
includes the important item of depreciation. 

The United States Post Office has, in addition, recently 
inaugurated a seaplane mail service between Key West 
and Havana, which connects with the railway service 
from New York. 


Tl.—Factors ContrisuTine to SuccessFun AIR 
SERVICES. 


(a) Safety and Reliability—I now propose to consider 
what is being done and what it is hoped to accomplish 
in the near future towards the improvement of some of 
the factors contributing to the successful operation of air 
services. 

Our watchwords must be safety and reliability ; speed 
can be improved when these have been attained. The 
Accidents Branch of the Civil Aviation Department con- 
ducts investigations into all serious accidents brought 
to its notice. This work has been carried out since the 
Armistice without specific obligation imposed by Statute, 
but the Air Navigation Bill now before Parliament will 
make notification of accidents involving serious injury 
to occupants, or serious structional damage to aircraft, 
obligatory. 

Apart from weather, the safety of an aircraft depends 
largely upon its engines, and, perhaps, even more, upon 
their installation and accessories, the petrol, oil, water 
and ignition systems. . During the earlier stages of the 
war the average life of an engine, before complete overhaul 
was necessary, was, of stationary engines, from fifty to 
sixty” hours, and of rotary engines, about fifteen hours. 
To-day, these figures stand at two hundred hours and 
upwards, and from fifty to sixty hours respectively. 

Increase in reliability may also be furthered, either 
(1) by using a very light power plant per horse-power, 
run normally at about half its maximum, and (2) by using 
a plant of greater weight, more solid construction, and 
greater efficiency, running at nearly its full horse-power. 
The former method is more expensive in primary cost 
and upkeep, but allows of higher performance and pro- 
vides reserve horse-power for emergencies ; the latter is 
cheaper, but involves a certain risk owing to lack of 
surplus power in emergency. : 

The safety devices which are of special utility for 
commercial machines are those which seek to overcome 
the possibility of fire in the event of an accident, and those, 
such as devices for varying the lift of the wings, that 
seek to lower the landing speed and thus decrease the 
dangers attendant on forced landings. The machine must 
be so constructed that the parts, such as magnetos and 
filters, are easily accessible for inspection. The all-metal 
machine affords certain advantages in obtaining safety 
and durability, especially in tropical climates. 

Incidentally, I would strongly urge that the present 
general system of starting the engine by turning the pro- 
peller by hand is entirely antiquated and should no longer 
be tolerated. It is answerable for approximately 10 per 
cent. of Service accidents, 

Safety and reliability secured, we must increase the 
speed of aircraft, upon which rests the superiority of air 
over other means of transport, and which will assist in 
overcoming adverse weather conditions. The root of the 
commercial air transport problem is to discover the best 
compromise between speed and weight-carrying capacity. 
Any improvement in wing design naturally improves 

rformance in this direction, and it is to wing efficiency 
that British designers are paying special attention. The 
high-lift wing favoured in Germany sacrifices total effi- 
ciency to lift; in England, experiments are being made 
to overcome the difficulty (1) by providing a device, as 
in the cases of the Handley Page and Fairey wings, which 
enables the lift to be increased, as in starting and landing, 
without the efficiency of the wing in normal flight being 
impaired; and (2) by so designing the wing as to give 
high lift without the consequent loss of efficiency, as 
exemplified by the ‘ Alula” wing. In addition to wing 
design, we must continue to give deep consideration to the 
development of some form of helicopter, @ device not only 
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invaluable for the machine itself, but also for many other 
reasons, such as the reduction of the size of aerodromes 
and their distance from town centres. 

(b) Use of Different Types of Aircraft.—One often hears 
the subject of ‘aeroplane versus airship discussed.’ It is 
quite true that each type of aircraft possesses some 
advantages which the other lacks. Sir Trevor Dawson is 

ing us a paper on ‘ Airships for Commercial Use,” 
so I will only touch on this subject. 

The airship can, without refuelling, carry a greater 
weight a far greater distance than the aeroplane; for 
instance, it is within the power of the modern airship to 
fly to Egypt and baek without landing, with a load of 
twenty tons ; it can fly day and night, and is not so handi- 
capped by fog and bad visibility ; it possesses six engines 
on which running repairs can be made in the air. The 
asroplane, on the other hand, has a much greater speed, 
and, even if the mooring of airships to a mast proves 
effective, will probably always be much more easily 
landed, housed, and overhauled. The problem, however, 
is not one of rivalry but of co-operation. The heavier- 
than-air craft is undoubtedly the best type for journeys 
which can be undertaken within the hours of daylight, 
the airship for journeys of such length as to involve day 
and night flying. 

5 of aircraft, the development of which is of par- 
ticular importance to us as an island State, are the sea- 
plane, flying boat and amphibian. These will be very 
valuable, for instance, for sérvices between the United 
Kingdom and the Scandinavian States or the North 
German ports. It is not unlikely, in my opinion, that in 
the future the aeroplane, the seaplane and the flying boat 
will yield much of their sphere to the amphibian, early 
types of which have recently undergone successful trials 
in the Air Ministry competitions. 

(c) Points of General Ground Organisation.—In order to 
maintam aircraft in the air, it is necessary to make the 
organisation on the ground as’perfect as possible. There 
are at present in Great Britain. fifty-three civil, official, 
and ‘privately owned aerodromes and fifty-three Service 
aerodromes, available for civil aircraft in emergency only, 
and arrangements are proceeding for the provision of 
landing facilities for seaplanes at a number of British 
ports, and at French, Dutch, and Belgian ports where 
continental traffic is concerned. The new Air Navigation 
Bill gives power to local authorities to acquire and main- 
tain aerodromes, ‘a provision of which they will, I hope, 
avail themselves as air traffic mcreases. 

Satisfactory methods—and these details require very 
eareful consideration—have yet to be devised for the pur- 
pose of indicating to pilots on the continental services 
what weather conditions are to be expected at Croydon, 
and so enabling them, if necessary, to make their landing 
at Lympne. Unfortunately, experiments in signalling to 
aeroplanes, by rockets and smoke signals, have not proved 
quite satisfactory, and further efforts must be made to 
improve and standardise visual signalling as affecting 
aviation. 

A problem of considerable difficulty is the ground 
organisation for night flying. It is obvious that as soon 
as night flying is practicable the flying capacity of the 
aeroplane will be doubled. Aerial lighthouses have been 
in operation for some months at Biggin Hill and Croydon ; 
another will shortly be placed at Lympne, and a third 
between London and Folkestone. Another important 
factor in the organisation of air navigation by night, and 
in fog or mist, is the installation of an efficient wireless 
direction-finding and wireless telephonic system. The 
direction-finding apparatus installed at Croydon enables 
aircraft to correct their course at night, or in thick weather, 
and I would take this opportunity to impress upon avia- 
tion transport firms the great importance in the interests 
of safety and regularity of every commercial machine 
being equipped with wireless. A machine thus equipped 
with directional wireless can ask for and check its bearings 
as often as necessary. An interesting instance of the 
value of wireless telephony was afforded recently when 
an aeroplane with ten passengers on board, which was 
forced to land at St. Inglevert after dark, was able to ask 
for landing lights from the air. . 

While on the subject of navigation, I may point out 
the necessity for the continual improvement of all forms 
of navigating instruments. It is safer, in many cireum- 
stances, for pilots to fly by compass than by the ground, 
and they must train themselves to work by compass 
to a much greater extent than they do to-day. By 
arrangements made with the Society of British Aircraft 
Constructors, all compasses used by passenger and goods 
aircraft are to be certified by the Admiralty compass 
observatory. A compass-swinging base has been con- 
structed at the Croydon aerodrome, and expert advice 
in the fitting and adjustment of compasses is placed at 
the disposal of aircraft companies. 

(d) Meteorology.—The safety and regularity of air 
services are largely dependent upon accurate meteoro- 
logical reports and forecasts, which give the pilots confi- 
dence and enable them to circumvent adverse weather. 
The forecast service of the Meteorological Office in the 
Department of Civil Aviation issues hourly reports and 
short-period forecasts for the requirements of the moment ; 
it issues four times daily forecasts covering twenty-four 
hours to assist in making arrangements beforehand, and 
it issues synoptic messages which give a bird’s-eye view 
of the weather conditions over the whole country, and 
enable continental and local meteorologists to anticipate 
the coming weather in their respective areas. 

A knowledge of the upper air is of fundamental impor- 
tance in the preparation of accurate forecasts, and the use 
of aeroplanes for determining the conditions above the 
surface of the earth at certain representative places has 
become a regular part of observational work. At all 
standard stations the measurement of the speed and 
direction of the wind at different heights is made two or 
three times daily by means of pilot balloons observed with 
a special theodolite. On occasions the balloons are followed 
to very great heights—from 50,000ft. to 100,000ft. 

(e) Economic and Financial Factors —Speed must be 
paid for, and for some time to come the charges for air 
transport must be higher than those for other forms of 
transport. On the other hand, from the point of view of 
the public, the present charges are undoubtedly high, and 
and it is an open question whether commercial services 
will materially increase the volume of goods and passengers 





earried until a reduction in price can be effected. A severe 
handicap to the reduction of rates is the rising price of 
petrol fuel, and. to, place aviation on a firmer economic 
basis we must discover a fuel which, concurrently with 
ensuring in the interests of safety the least chance of 
inflammability in itself, and in its installation, gives the 
greatest possible power for the smallest possible con- 
sumption, and which is sufficiently light to allow of a 
considerable reduction in the weight of an aircraft load, 
especially on-long journeys. Concurrently with the im- 
provement of fuel, the engine must be developed so as to 
ensure its most economic use, It is quite possible, we may 
eventually have to réplace the petrol by 

A. problem which often comes up. for diseussion is 
“What assistance should be given by the State to com- 
mercial aviation ?’’ In France the question has been 
answered by a liberal grant of subsidies ; in England, on 
the other hand, the State provides indirect assistance by 
assuming responsibility for the organisation of aerodromes, 
wireless and meteorological services, by the adjustment of 
international questions, by research and experiments. 
Civil aviation has no great stimulus, such as the war in 
regard to military aviation, to assist its development and 
to overcome initial difficulties. British policy is based 
on the theory that new industries, in order to encourage 
a healthy growth, must be self-supporting, and is, there- 
fore, traditionally opposed to giving them direct financial 
assistance. 

You will remember, however, that the Advisory 
Committee on Civil Aviation, in their report, came to the 
conclusion that in spite of the indirect assistance pro- 
vided, the development of civil aviation might stop 
short. The more experience we get, and the more I[ 
consider the case in regard to the scheme of subsidies we 
recommended, the more clear I am that those recom- 
mendations were sound. It was shown in our report that 
for reasons of geography and climate the conditions were 
unfavourable to the growth of air transport within this 
country. It was shown that, on the other hand, services 
to the Continent would afford very valuable experience 
and data upon which to build future Empire air lines. 
To my mind a healthy air transport industry will assist 
a healthy. constructional industry, which in its turn 
will be of great value to military aviation. Appreciative 
as I am of the arguments in favour of allowing industry 
to stand on its own feet, I am strongly of opinion that 
civil aviation must not be allowed to die for lack of direct 
assistance, the need for which would only be temporary, 
that is to say, during the period—two to five years— 
during which old material is being used up, and whilst 
new and really suitable types are being evolved. Without 
this small stimulus, I feel it will be very difficult for 
transport concerns to show enterprise and vigour, even 
if they can live during the next year or two. 

The scheme recommended by our Committee differed 
from the French in that the amount of the individual 
grants to transport companies should be conditional on 
the regularity of the service and proportional to the actual 
amount of income received from the public using the 
service. Twenty-five per cent. of the total certified gross 
revenue was suggested. 

(f) Carriage of Mails.—Without minimising the im- 
portance of goods and passenger traffic by air, in my 
opinion the carriage of mails is the basis on which com- 
mercial aviation must at present develop. Aircraft 
has revolutionised the speed of intereommunication by 
letter ; and banks and financial houses are beginning to 
realise that large savings can be made by utilising air 
mails for the transaction of business. We should approach 
the question by considering, not what mails can, but what 
mails cannot, be carried by air. The area of the British 
Isles is not very favourable for an extensive air mail 
service, which can only operate by day, since by the 
existing means of transport mails are carried during the 
out-of-business hours, and can generally reach their 
destination in a night. This is another reason why it is 
highly important to solve the problem of regular night 
services. 

On the air services to the Continent, on the other 
hand, a great saving in time is effected, and I should like 
to see a very material increase in the amount of mails 
thus carried, with the ultimate result of the carriage 
of all mails by the certified continental air services at 
normal rates. 

I have already described the extensive scheme, whieh 
is being tried out, apparently with considerable success, 
in the United States, where the Post Office authorities 
state that by carrying all mails on the routes in operation 
by aireraft, and, although the normal postage fee only 
is charged, a distinct economy in ultimate outlay is 
effected. The scheme, like most others at the present 
stage of development, must be regarded as experimental ; 
but it is only by large experiments such as this that useful 
knowledge and experience can be gained ; and I therefore 
submit that as soon as feasible, all letter mails between 
this country and Paris, Brussels and Amsterdam be 
ponriod by air, and carried without additional postage 
ee. 


IIT.—Svuecestions ror FuturRE DEVELOPMENT OF 
Arr SERVICES. 


In urging the establishment of a‘r services within 
these islands we must face the fact that commercial 
aviation cannot enter into competition by day only with 
an efficient day and night express railway service, such 
as is to be found running north and south in England. 
Possible exceptions might include amphibian services 
between London and Dublin, accelerating the delivery of 
mails five or six hours ; or between Glasgow and Belfast, 
where the Clyde and Belfast harbours could be used as 
the terminals. But though the area of the United King- 
dom does not allow of internal long-distance flights 
essential for obtaining the full value from aircraft, its 
insular position is by no means unfavourable to the 
establishment of air services to the Continent, whereby 
the sea passage and the loss of time entailed in changing 
from ship to train can be saved. 

We have, however, to consider commercial aviation, not 
only from the continental, but from the Imperial, point 
of view. Here we have the long distances favourable to 
aircraft, but England is detached, either by the ocean, 
or foreign territory, from the nearest Dominion or Pos- 
session. In the one case the range is too great for aero- 
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ee in the other they are dependent’ on foreign 
ing grounds. The key-routes in the Imperial system 
are. those (from England to Egypt, and t to India, 
and we should see whether the airship is capable of running 
a commercial day and night service on the former. i 
Even if the airship is successful, we must still develop 
the long-distance, weight-carrying aeroplane. I per- 
sonally am in hopes that with encouragement the day is 
not very far distant when we may see a heavier-than-air 
craft, capable of carrying economically 50 to 100 passen- 
gers, or their equivalent, and undertaking the trans. 
Mediterranean journey, with Malta as a stopping place. 
When. the political. difficulties of Syria and Moso. 
potamia have somewhat subsided, we shall be able to 
complete the preliminary organisation of the route from 
Egypt to India which has recently been checked, This 
route has the advantages of good climatic conditions, 
considerable strategic importance, great saving of time 
and utility for ‘the carriage of mails, and is relatively 
easy to operate. I have already touched upon the great 
possibilities for air transport in India. The onus of linking 
the Empire by air must not rest upon Great Britain 
alone. Each Dominion and colony must form its own 
nucleus of air development and thus help gradually to 
build up the complete system. 


ConcLUSION. 


Let us have no illusions about the difficulties con- 
fronting civil aviation. Never has the need of national 
retrenchment been greater, and it is clear that financial 
stringency will imerease, rather than diminish. But 
economy which is blind to the demands and possibilities 
of progress is no true economy, and I firmly believe that 
a reasoned policy of financial encouragement towards 
productive services will in the long run prove an infinitely 
more profitable investment than others which have taken 
place. Without such encouragement, the air transport 
industry, which is yet in its infancy, may wilt, and by 
reason of the unimaginative rectitude of British policy. 
not only may one of those opportunities which do not 
recur be lest, but we will have to face the almost complete 
disintegration of the expert designing and construction 
staffs built up during the war, and the potential loss to the 
Royal Air Force of what the mercantile marine is in 
emergency to the Navy. 

Progress has never yet been effected by a policy of 
“ea’ canny,” and it is of small avail for us to mark 
time on the off chance of being able to profit by the 
experience of more imaginative countries. We are in 
many ways in a better position than any other country in 
the world. We possess the best pilots, designers and 
constructors, the highest technical skill, and the most 
practical authorities, and, if I may say so, a Dapartment 
of Civil Aviation which could hardly be more economically 
run. We have carried out the great pioneer flights of 
the world, and in the Empire as a whole exists the most 
favourable field for the development of air transport. 
What we still need is visible and public support; the 
imagination to take a bird’s-eye view of the future blended 
with the British characteristic to persevere in the present. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Quarter Day. 


OcToBER iron trade quarter day in Birmingham 
to-day—Thursday—was a poor affair, At this no surprise 
can be expressed. The turmoil in the coalfields is a very 
serious stumbling-block. It is devoutly to be wished it 
may be removed with little further loss of time. What the 
ironmasters are concerned about is that a settlement 
should result in an increased output from the pits, an 
event which would certainly facilitate trade. Though the 
labour outlook shows a change for the better, it may be 
taken that new business will not expand until the coal- 
owners and miners arrive at a workable basis for increasing 
production and ending the dispute. The quarterly meet- 
ing has proved rather barren of results. Conditions were 
so uncertain to-day—-Thursday—that business was nearly 
suspended, While a settlement of the conflict regarding 
coal would set the tide of business flowing again in direc- 
tions in which there is now something very like stagnation, 
there are other factors which contribute to the depression 
of trade. The financial difficulty was to-day a very 
dominant note in the market situation. ‘Till the tightness of 
money can be overcome healthy development is likely to 
be retarded. 


Belgian Competition Reduces Prices. 


Any improvement which may be ahead for the 
iron trade will depend largely upon buyers’ views on 
foreign competition and the extent to which continental 
offers of business are likely to affect Staffordshire and 
Midland iron prices, To-day in Birmingham unmarked 
bar ironmakers, particularly those engaged on nut and 
bolt and hurdle iron, were compelled to moderate their 
prices. The 10s. which they lately demanded over and 
above the basis of £30 10s. had to be abandoned. Many 
buyers, too, were no longer disposed to pay premiums of 
20s. to 40s. per ton to get delivery of merchant bars. 
These easier conditions are directly the result of the attack 
upon the Staffordshire buying market which is being made 
by the Belgian houses. The danger centre to-day is 
undeniably Belgium, whose competition is becoming inten- 
sified week by week. Belgian iron suitable for nut and 
bolt manufacturers and for fencing is being offered in the 
Black Country at ridiculously low prices—in one case at 
least at £23 a ton delivered. That is for the bigger sizes, 
and shows an altogether disproportionate disparity in 
comparison with the local price of £31 a ton delivered for 
five-eighths bars. Staffordshire marked bars were quoted 
on quarter day in Birmingham at £33 10s., merchant bars 
£30 10s., and other descriptions in proportion. Puddled 
bars fetched £23 10s. to £24, but owing to the recent 
increase of 15 per cent, in wages a few makers were asking 
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as much as £25. The quantities available on the market 
at any price were not large. Since the beginning of June 
there has been a 75 per cent. increase in the Wages bill for 
puddlers. The best branch of the manufactured iron trade 
at date is tube strip. These mills are still booking good 
orders. The demand is indeed so large that buyers find it 
very difficult to get new business accepted. Under these 
circumstances makers have no difficulty in maintaining 
the present premium of £2 on the list price, which has been 
in existence now for some months, and which makes the 
current selling price £34. The absence of foreign compe- 
tition in this department of the market is very gratifying 
and affords ground for some comment in view of the large 
quantities of tube strip which were sent over to this 
country, even during the war from the Continent and 
America, 


Galvanised Sheets. 


Varying reports are forthcoming regarding trade 
in galvanised sheets. From one source it was stated that 
supplies could be obtained at as low as £40; another firm 
was quoting £42. It is stated that the tendency is in a 
hardening direction. Certain it is that export trade is 
very quiet, while orders from farmers at home have not 
come forward in the bulk volume usual at this season, 
aud £42 would not be insisted on if a good order was 
secured, 


Will Pig Iron Fall? 


Birmingham quarterly meeting was noteworthy 
for a determined effort to force pig iron prices down. If a 
miners’ strike should be averted the endeavour may 
possibly succeed. For the present, however, smelters are 
for the most part clinging to their quotations. There were 
to-day some instances of underselling, but they did not 
amount to a break in the market. Both foundry and forge 
sorts betrayed some weakness, but furnace owners are 
hoping that the tide will turn in their favour, Deliveries 
ave keeping fairly normal, but a weakening of the demand 
for forge qualities, due primarily to the unsettled indus- 
trial outlook, is reported. South Staffordshire forge iron 
was quoted up to 265s.; No. 3 foundry, 277s.; and cold 
blast, 385s.; the Earl of Dudley's iron making 392s. 
Northampton brands were 242s, 6d, for forge and 247s, 6d. 
for No. 3 foundry, and Derbyshire 265s. for forge, and 280s. 
to 2878. 6d. for No. 3 foundry. The last wages advance of 
15 per cent. by the Midland Wages Board has not yet been 
accorded to the blast-furmacemen. Those workers have 
how @ Wage regulating system of their own, and are not, as 
formerly, dependent upon, the saanufactured iron awards 
for the rise or fall of wages. However, an award under the 
new system of procedure will, it is announced, be.made 
shortly, which is expected to give the blast-furnacemen a 
fairly substantial advance. The men in the North of 
England will, it is important to notice, receive a similar 
advance. The relation of the two districts.from a com- 
peting point of view will therefore romain the same. 


Irregular ‘‘Semi’’ Steel Market. 


The steel market is weak and irregular and the 
easing off in prices which I noted in my last letter remains 
conspicuous. ”’’ Semi’ descriptions present a situation 
entirely favouring buyers. The abstention of buyers and 
the offers of cheap material from Belgium are conditions 
that makers cannot surmount, and they have to be guided 
in the prices which they quote for the new quarter upon 
which the trade has just entered by a keen consideration 
of the competition which is at our door. Buyers are exer- 
cising a good deal of caution, and from all I can see of the 
outlook they are well advised in going slow. Foreign 
representatives are reported to be extraordinarily active 
in their endeavours to supply the requirements of the 
Blaek Country. Belgian billets are offered at £18 f.o.b. 
Antwerp, which works out at about £20 10s. a ton delivered 
here, though some Belgian consiguments are said this week 
to be on offer at as low as £19/10s. c.if. Thames. Even 
that, if rumour on the Birmingham market goes for any- 
thing, is not the minimum, | It is stated that a day or two 
ago @ Belgian house offered to supply billets in thousand- 
ton lots at £17 10s. f.o.b. Antwerp. Against that compe- 
tition native makers are this week quoting £21 to £22 for 
soft billets, the late quotation of £22 10s. having mostly 
gone to the wall. French billets are on offer to. some 
extent, but prices are not mentioned. Germany is credited 
with offering billets and other material, but the conditions 
accompanying the overtures are such that they are not 
entertained. A typical example of the current. competition 
is an order for American 2in. billets, which is stated to have 
been placed a few days ago at £19 12s, 6d;delivered., Steel 
makers state that the increasing competition cannot be 
met without a considerable lowering of the costs of pro- 
duction, and the general view is that stoppages will 
become inevitable if the present dumping continues, 


Dearer Finished Steel. 


It was rather remarkable at the quarterly meeting 
in Birmingham that, notwithstanding the international 
cutting in the prices of unmanufactured steel, finished 
steel was firm, and indeed in some quarters, such as angles 
was advanced. Some firms—admittedky not the majority 
—which had previously been selling at the official basis 
of £24, have advanced quotations a furthor £1 per ton and 
now quote £25 minimum, It is too early yet to judge of 
the ohtect of this advance upon orders, but unless 1 am 
mistaken it will be found that makers who are attempting 
the rise have overreachéd themselves and will soon be glad 
to sell again at the £24 basis. It is understood on this 
market that some few of the houses:on the North-East 
Coast still quote as much as £28, but the price applies only 
to special sizes and to emergency conditions*of business. 
There is a certain amount! 6f cutting still-going.on in mild 
steel bars owing to outside competition. Local producers 
quote £28 to £30, while American quotations are in the 
neighbourhood of £24 c.i.f. The advance attempted in 
angles is the more remarkable since it had been thought 
on this exchange that the demand for sections was not well 
supported. This circumstance was explained by thé con- 
dition made by makers when the boom was at its 
height that buyers must order a definite proportion of 
angles when ordering plates. Until a week or two ago it 





had been thought that makers of sections were looking out 
for more work, Tank and other ordinary plates, fin. and 
upwards, remain at £24 5s., the Association basis rate, and 
boiler plates are £27 10s.—basis—-both at makers’ works. 
Slightly moreased extras, resulting from the increased 
carriage rates, are asked for mild steel wire. 








LANCASHIRE. 
(From our own Correspondents.) 
MancueEster, Thursday, 
Iron, Steel, and Metals. 


THE iron and steel markets remain quiet in the 
absence of any positive assurance that the coal strike will 
be averted. Trade is being held up in all directions, and 
there is considerable nervousness about the future, 
altogether irrespective of the fuel question. The under- 
lying cause of this nervousness is the feeling that activity 
in trade is steadily declining all over the world, and that 
industry is now about to feel what, it ought to have felt 
on the cessation of the Great War, viz., the poverty of the 
whole world. We have postponed the evil day and arti- 
ficially high wages, together with the spendthrift habits 
of the working classes, have caused the jllusory, prosperity 
of the last two years. The stoppage of large steel works 
in South Wales was ominous, and equally ominous is the 
discharge in great numbers of steel workers in Sheffield, 
and also the increasing supplies of continental material 
at rapidly declining prices. 


Metals. 


The rise in standard copper, supposed to be 
caused by large continental buying, has had little, if any, 
effect on the market here so far as consumers’ copper is 
concerned, The time when every movement in standard 
prices was reflected at once in the general market. has 
passed by. Consumers of manufactured copper and brass 
have had to pay, for a very long time, prices out of all 
relation with standard, and one curious feature of the trade 
last week was that while standard was advancing from 
£94 to £98 per ton, copper sheets were reduced from £168 
to £164 per ton; that is, standard £4 up and sheets £4 
down. Tubes also were reduced by }d. per pound, but if 
they were reduced by ten times as much they would still 
be far too high. One notices a report that India has 
ceased to buy yellow metal from this country, and as the 
price is £168 per ton—or nominally so quoted—one cannot 
feel very surprised at the fact.. In the Manchester district 
one does not find any very active buying of copper and 
brass, but that may be because there is no active buying 
of any kind now going on here... In some districts it is 
reported that consumers are buying more scrap metal, 
but if the dealers in scrap are to be believed, there is no 
such demand here for the old metals. Good clean eopper 
serap keeps at a fairly reasonable price in comparison with 
the new material, but both gun-metal and yellow brass 
scrap are at a low figure, particularly the latter, for which 
dealers offer not much more than half its intrinsic value 
as an alloy of copper and spelter.. The American market 
for copper is reported as rather weak, and it is believed 
that makers have not been able to reduce their stocks, 
although they are doing their best to keep down. their 
production. The movements in tin have been insignificant 
for some time, and there does not seem to be any reason 
for them other than the influences of moderate speculation. 
It seems to be believed that consumers will buy on a larger 
scale so soon as they have assurance about coal, but in the 
present state of finance it is clear that a consumer dare not 
allow his capital to be locked up in tin when he cannot 
use the metal for any length of time. It is thought that 
the position just now is quite sound, but any further fall 
in silver might tend towards ease. The visible supply is 
rather less than it was at the end of September last year, 
but there is no serious difference. The market for lead has 
kept fairly steady; but this would scarcely have been the 
case but for the shipments from this side to America... It 
is believed that im lead, as in tin, consumers here have only 
small stocks and may come into the market more freely 
when things are settled. Spelter has kept very quiet, and 
the failure of the demand for galvanised sheets is perhaps 
affecting this market adversely. 


Pig Iron. 


There is not very much activity here this week in 
the pig iron market, although the prices quoted still remain 
at from £14 10s. to £15 per ton for common No. 3-foundry 
iron delivered in Manchester. One does not find that 
founders grumble very much at these tremendous figures, 
and it is possible that the explanation of their attitude lies 
in the fact that they have a good many jorders for castings 
on their books at correspondingly high,rates. The com- 
plaints will be heard no doubt when ironfounders have to 
go into the market and competé for orders. for, castings, 
when they will find that the difference between the prices 
of Cleveland and of the Midland irons stand in their way. 
At present business is inactive because of the uncertainty 
about fuel, and one fears that this uncertainty will not 
now be cleared away during the week. If fresh negotia- 
tions are entered upon the present unsatisfactory state of 
things may drag on for another fortnight, and meanwhile 
a great deal of valuable time is being wasted. Sellers of 
foundry iron do not appear to be troubled: by the lack of 
business and are very firm as regards:the prices, and no 
doubt there will be a sharp revival of buying if the coal 
question is settled amicably. The present great scarcity 
of this class ‘of iron may, however, be relieved if the falling 
off in the demand for steel: continues, for it will mean 
transfer of furnaces from steel making pig to foundry pig. 


Finished Material. 


Itis very clear that a great change is coming over 
the market for finished iron and steel;and in spite of the 
high wages and high costs of raw material, makers will be 
compelled ‘to modify the present extravagant prices. The 
pressure of foreign competition is increasing, and the prices 
at which foreign iron and steel are offered: are, very far 
below the ordinaryBritish prices. Meantimea large amount 





of our export trade is being lost, and there will be a diffi - 
culty in getting it back again even if our producers can 
quote competitive prices. 


Scrap. 


The market for scrap is steady so far as cast 
scrap is concerned, and there is no change in the prices ; 
but both heavy wrought and heavy steel scrap are weaker. 
It is said that consumers of the former are in some cases 
offering only £9 10s. per ton; and yet the nominal price 
of bar iron remains at £30 10s. Probably, however, £10 
might still be obtained from some of the iron manufac- 
turers. Steel scrap is weak, and it is doubtful whether more 
than £9 per ton could be got for good heavy melting 
qualities. 


The Education of Apprentices. 


In his inaugural address to the members of the 
Manchester Association of Engineers, on Saturday, 
October 9th, Mr. Henry Pilling, M.B.E., M.I. Mech. E., 
made reference to the problems arising out of the Educa- 
tion Act of 1918 as they affect engineering establishments. 
He said that inasmuch as the Act provides for the com- 
pulsory withdrawal from engineering works of all boys up 
to the age of sixteen, to be raised in due course to the age 
of eighteen, for two half-days’ tuition per week in day 
continuation schools, this would involve a shortage of such 
labour unless more boys could be obtained to run the 
standing machines. The raising of the standard of educa- 
tion amongst boys would eventually raise the standards of 
the older groups, and ultimately there should be a higher 
standard of education, ability, and thoroughness in young 
men of twenty, twenty-one, and* over. The president 
devoted a portion of his address to the problems which 
managers of works are confronted with in selecting young 
men to fill the higher appointments, and referred to the 
frequency with which. employers, when making such 
appointments, select men who do not appear on a super- 
ficial consideration to be specially trained technically for 
the posts for which they are selected. He said that such 
appointments were probably not due either to a shortage 
or to a surplus of suitable men, but rather to the fact that 
the employer had in mind other than merely technical 
qualifications and had been considering the personal and 
social characteristics of the men in question. How complex 
these considerations can be may be indicated by the well- 
defined posts in an engineering works, such, for instance, 
as foreman, departmental superintendent, shop superin- 
tendent, swperintendent outside engineer, works manager, 
general manager, director, draughtsman, technical caleu- 
lator, technical estimator, cost engineer, technical corre- 
spondent, technical salesman, branch office manager. 
Clearly men could not be specially and exelusively trained 
for each particular job. All-round technical knowledge, 
plus some specialist knowledge, “is desirable for most 
appointments, but over and above all in the majority of 
cases the personal factor was dominant. Mr. Pilling then 
went on toadvocate the strengthening of the society’s future 
by taking greater interest in the rising young men in the 
district. He said that the associate membership should be 
greatly enlarged, and that when strong enough im numbers 
the associate members should be charged with the definite 
duty of working their own section, with independent 
papers on the lines of other institutions. Furthermore, the 
associate section should in turn make an endeavour to be 
of service to a still younger class, namely, the senior appren- 
tices between the ages of eighteen and twenty. Before 
delivering his address Mr. Pilling received from the hands 
of the retiring president, Mr. Harold F. Massey, the Con- 
stantine medal awarded by the council for the best paper 
read during the past session, the subject of which was 
“The Uniflow Engine.” The medal offered annually by 
Mr. Joseph Butterworth, past president, for the best con- 
tributjon to the discussions, was awarded to Mr. G. E. 
Windeler. 


Manchester Association of Engineers. 


The syllabus of the above Association for the 
forthcoming session embraces a number of very enter- 
taining papers for discussion. The first meeting took 
place last Saturday, when, after ‘visiting the works 
of Sir W. G. Armstrong, Whitworth and Co., Limited, 
Openshaw, the members adjourned to the new meeting 
place, the Memorial Hall, and the president, Mr. Henry 
Pilling, M.B.E., M.I. Mech. E., delivered his inaugural 
address. On October 23rd, a paper will be read by Mr. 
Julius Frith, M.Se., on * Vibration, including that of 
Crank Shafts, Fly-wheels and Alternating-current Gene- 
rators”’; on November 13th, Mr. Spurley Hey, B.A., 
will give an address on “‘ The Education Act of 1918, as 
it affects the Engineering Industry ’’; and on the same 
evening a discussion will take place on ‘* Liquid Pressure 
of Iron in Moulds,” being opened by Mr. A. H. Goodger, 
B.Se. ; on November 27th, a paper on “ Modern Develop- 
ments in the Manufacture and Utilisation of Coal Gas” 
will be given by Messrs. F. J. West, C.B.E., and_T. A. 
Tomlinson, M.B.E. ; at the quarterly meeting, on Decem- 
ber lith, Mr. A. P. M. Fleming, O.B.E., M.Se. Tech., and 
Mr. J. R. Clarke, M.Sc., will give a paper on ‘‘ Radiology 
applied to the Testing of Materials”; ‘ Reinforced 
Conerete and the Housing of Expensive Plant’’ is the 
subject of a paper to be read by Mr. Felix Milner, on 
January 15th; ‘* Cast Iron versus Semi-steel” will be 
dealt: with by Mr. Ernest Wheeler on January 29th ; 
‘* Cleaning and Dressing Castings ” is the title of a paper 
by Mr. F. W. Wilson, to be read on February 26th ; 
* Gane Sugar/Machinery,” on March 12th, by Mr. W. Scott 
Herriott, A.M. Inst. C.E.; and on March 26th, Mr. J. T. 
Clarke, M.I. Mech. E., will give a paper on “ Fire Extin- 
guishment by Mechanical and other Means.” The annual 
dinner is fixed for February 11th. 


Barrow-1n-Furngss, Thursday, 
Hematites. 

There is marked activity throughout this district 
in the hematite pig iron trade. There are in all twenty- 
seven furnaces in active blast and a big volume of iron is 
being produced, This iron finds an immediate outlet, the 
orders now being delivered having been booked some time 
ago. For quite a while yet the production is booked up. 
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Local requirements are heavy, and a big proportion of the 
output of the furnaces blowing at Barrow and Workington 
is being used up by local steel makers, ironfounders, &c. 
Deliveries on outside account are being made. by rail 
mostly, for even where shipment by sea is possible, coasting 
craft are not always available. The new business moving 
at present, however, is not large, for recent events have 
upset trade considerably. Trade has been confined to home 
users, but an expansion may be brought about before very 
long. Prices are firm, with parcels of mixed numbers of 
Bessemer iron at £14 15s. to £15 5s. and special brands at 
£16 Ss. to £17 per ton net f.o.t. 


Iron Ore. 


For hematite iron ore there is a very steady de- 
mand, and raisers are being: hard put te it to fulfil) local 
wants, although the total output is now pretty heavy. 
Prices are steady, with native ores at 59s. to 70s. per ton 
net at mines. Spanish and North African ores are at 50s. 
per ton delivered. 


Steel. 


In the steel trade there is a steady output: of 
various sections, both at Barrow and at Workington. The 
demand, however, is not so full of life and some of tho 
departments are idle. Rails are quiet, with heavy sorts 
at £25 per,ton, and light sections at £27 to £29 per ton. 
For billets there is a good loeal demand on account of 
hoop makers, and the price is easier at £22 10s. per ton. 
In shipbuilding material nothing is being done here so 
far as plates are concerned. Ship plates are at £25 10s. and 
boiler plates run up to £31 per ton. The foundries are 
busy on shipbuilding and other castings. The hoop mills 
are well employed. 


Shipbuilding and Engineering. 


The shipbuilding trade is pretty well employed 
on orders booked some time ago. The engineering shops 
are only moderately employed. Vickers Limited have in 
hand an order for two sets of machinery for two Japanese 
submarines. These vessels are similar to the latest. types 
built at Barrow. T. W. Ward, Limited, Sheffield, are 
breaking up at Barrow the old battleship Hbustrious. 


Fuel. 


For steam coal there is a very full demand and 
45s. per ton delivered is being quoted. House coal is in 
strong request at 50s. to 60s. per ton delivered. For coke 
the demand is urgent, and East Coast qualities are at. 75s. 
per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


An Anxious Week. 


ALTHOUGH the protracted nature of the colliers’ 
dispute had had the effect. of lessening the tension some- 
what, there is no doubt about it this week has been a 
particularly trying one for manufacturers, though the 
prevailing feeling was that the matter would terminate 
in a peaceful settlement. A week ago the miners of 
Yorkshire and; Derbyshire seemed bent on the ‘‘ whole 
loaf” or a strike, but the wise, though rather belated, 
counsel of Mr. Smillie and his friends had a very marked 
effect on the men, with the exception of the young ex- 
tremists, who. appeared to be keen on fighting someone— 
no matter who. Many of the firms here seemed prepared 
for pretty well anything, and the opinion has m ex- 
pressed repeatedly in trade circles that some of them would 
not grieve very much at having to close down for a.short 
period. Personally, I do not entertain that view. My 
knowledge of Sheffield. manufacturers leads me to the 
opinion that they are only too keen on getting out of the 
present rut of things and back into some of the profitable 
markets of the werld.. A good many, of course, have 
never been out of them, for there is still.a large volume of 
work in Sheffield, in spite of reports to. the contrary. - I 
was interested and pleased to read the views that Lord 
Aberconway gave a few days ago to a London newspapor 
regarding the industrial outlook, because they seemed to 
confirm what I have always contended, viz., that the 
steel trade is not in a parlous state, and jis unlikely to be 
so—at least for a long time to come. When his Lordship 
speaks of the coal and steel industries, he does so from 
inside knowledge, and his opinions are worth more than.a 
whole newspaperful of trade alarms. As a matter of fact, 
Sheftield has been very much in the limelight of late as 
the securer of a few specially good lines of business. 


Some Good Contracts. 


For instance, there is the announcoment of the 
New Zealand Premier, just wired home from ‘“ down 
under,’’ to the éffeet that Cammells’ tender’ has been 
accepted for the construction of 2500 railway wagons at 
£325 a wagon, or £812,500 for the lot—one of the best 
orders that has ever come to a British firm of rolling- 
stock builders, and won in face of keen American and 
German competition, to’say nothing of Canada’s bid for 
the business. Cammells have ample facilities for the rapid 
execution of such orders, for in addition to the big National 
Ordnance Factory in Kings Meadow-road; Nottingham, 
which the company bought from the Government after 
the signing of the Armistice, and which has been con- 
verted into a works for the erection of rollmg stock, espe- 
cially all-steel vehicles, it will be recalled perhaps that 
last year Cammells obtained a controlling interest in the 
Midland Railway Carriage and Wagon Company, Limited, 
of Birmingham, by acquiring 95 per cent. of the ordinary 
shares, the transaction being effected by an exchange of 
new shares in Cammells. Then Davy Brothers, Limited, 
the well-known Sheffield firm of engineers, who figure so 
prominently in the erection of the Morgan wire rod, cogging, 
merchant bar and steel strip mills at Templeborough, tell 
me that they have just completed a large forging press 
for the New South Wales Government Railways. The 





press, which has a power of 1500 tons and is of the ‘“* Davy : 
patent steam-hydraulie intensifier type, is intended for 
the production of general forgings, also railway tires and 
wagon wheels—another little piece of evidence that 
Australia is so equipping herself in such matters as. to 
make herself independent of outside help. In fact, I 
noticed the other day that-one-of the tenders for a New 
Zealand Government contract for twenty-five locomotives 
was put in by an Australian firm,' though the business 
went to Scotland, leaving American and German com- 
petitors with cold feet. -But I was speaking of Davy 
Brothers. The firm has also just finished a large rolling 
mill installation for one of the most important steel works 
in Spain. Davys tell me that the installation, which is 
arranged on the most up-to-date lines, is intended for the 
production of a full range of round and square bars, in- 
cluding rounds from 2in. to Gin. diameter, and, in addition, 
the lighter sections used in shipbuilding. It includes’ a 
2lin. reversing mill with cogging and finishing rolls, of 
the improved design, which is a speciality of the makers, 
arranged for driving by means 6f an electric motor and 
fly-wheel converter set. All the auxiliary machinery is 
provided, including roller tables, shears, hot saw, &c., the 
plant being arranged and constructed for large output and 
economical production. 


The General Outlook. 


There are many conjectures regarding the reason 
for the suspension of about 1300 employees in the steel! 
melting department of Steel, Peech and Tozer, Limited, 
but when the late Mr. Henry Steel was approached on the 
subject little more than a fortnight ago his reply was very 
non-committal. In the absence, therefore, of. ‘an. official 
explanation, the most likely reason anpears to be that 
there isin contemplation a re-planning of that depart- 
ment, in conjunction with the wire rod, cogging, merehant 
bar and steel strip mills, soaking pits, &c., at ‘Temple- 
borough. However, that is only guessing, and may be 
wide of 'the mark. In any case, there is a growing feeling 
that things are not nearly so badas they might be, though 
eertainly quite bad enough. Departments which I have 
previously mentioned as being busy, continue so, though 
the temporary collapse of the motor industry rather 
severely hits Sheffield, which has supplied motor ¢ar 
builders with much of their raw material, Hadfields 
particularly being deeply interested in the trade, as, of 
course, Vickers also is through its subsidiary, the Wolseley 
Company. Although Cammells' big railway wagon con- 
tract will be filled in Nottingham and Birmingham, very 
much of the material will have to be obtained from Shef- 
field, such, for instance, as tires, axles and springs—-and 
2500 wagons will call for a few thousand wheels. American 
and European competition’ is acquiring a keener edge 
nowadays, and one hears that German carbon twist drill 
makers are pushing their goods again here with their old 
persistenee, and at prices which undercut both the British 
and the American article: Sheffield manufacturers appear 
to be finding their way back to the Italian market, now 
that Labour in that country has had its futile ran, and 
there are not wanting indications that firms formerly 
interested in trade with Russia are becoming a little 
impatient regarding the question of resumption. In my 
previous letter I mentioned ‘the activities of Thos. W. 
Ward, Limited, in the purchase of obsolete warships, and 
TI have this week learnt from Barrow that Wards have 
secured a berth in the Anchor Line’ basin of the Ramsden 
Dock, and are there breaking up H.M. battleship Illus- 
trious. It is not very long ago that I watched the 
operation in Cammells’ yard at Tranmere of cutting up 
**demobbed ” submarines. A few days with the acetylene 
apparatus was sufficient for the dismemberment of one 
of these craft, but the demolition of the old warrior 
Tilustrious will probably occupy six months, and will 
find employment meantime for 200 or 300 men. 


Labour’ Adjustments. 


That rolling mills are doing well is evidenced by 
the fact that the Sheffield Forge and Kolling Mills, Limited, 
of which Mr. C. E. Siddall is chairman and managing diree- 
tor, is increasing its capital to a round quarter of a million 
by the creation of 100,000 new shares of £1 each, These are 
to be issued at par, 10,000 to employees and the remainder 
to existing shareholders, and asthe price of the shares at 
the time of the announcement was well over the forties 
the offer represented a rather nice bonus. At,the Staveley 
Coal and Iron Company’s meeting recently the chairman, 
Mr. Chas. Markham, said very: much the same as did 
Lord Abereonway at the Sheepbridge meeting regarding 
the loss of coal output and absenteeism. In fact, he said, 
if it had not been for the company’s ironworks, and. par- 
ticularly its chemicel plant, the position would not be so 
good ‘as it is, for five of the seven pits at Staveley had 
shown a loss. Moreover, the battery of 100 coke ovens 
referred to the previous year had not been completed yet, 
owing to lack of initiative in labour. Brieklayers would 
not lay more than 390 bricks a day, which meant that in 
many instances bricks were costing 2d. 6ach to lay, to 
say nothing of the actual price of) the brick, transport, 
mortar, &c. The moulders’ demand for an increase of 
pay to 2s. 4d. per hour, bringing the wage for the forty- 
seven hour week up to £5 9s. 8d., in place of £4 13s. 11d., 
is still under consideration, the employers’ suggestion 
being’ that the men should ‘accept piece work terms, as 
some of them did years ago. Another labour matter is 
that the members of the Sheffield and District Engineering 
Employers’ Federation have agreed to put Award 84 
and the York memorandum into full operation. This 
arises out of arbitration proceedings some time ago, when 
a@ number of unions of steam service men agreed to an 
arbitration award on certain points in dispute regarding 
the adoption of a three eight-hour ‘shift day, one union 
standing out and throwing many men idle through a strike. 
Under Award 84 the differences ‘have, \been, co F 
though for the present there will be two systems operating 
in the’engineering industry here, viz., the forty-seven hour 
basis for certain classes of men working two shifts per day, 
and the three eight-hour: shift for others: The latter 
system means a loss of overtime formerly worked by the 
steam service men, and compensatory: provision for that 
has been’ made by Award 84, with the result that a large 
number of men becanie entitled to considerable! sums of 
back pay under the award. 


Se 


Iron, Steel, and Coal. 


The introduction this week ot THe ENGInerr’s 
new page of “Current Prices for Metals and Fuels” 
obviates the necessity of giving full quotations in this 
column, but it may be observed that the “ bearing” 
effect of foreign competition is manifesting itself in the 
easier prices of various steel products. Acid billets, too, 
which have managed to hold aloof from the downward 
movement up 'to now, have had at last to'suecumh, having 
fallen to £27 15s. for Siemens and £27 5s. for Bessemers, 
which figures include 5s. for delivery within the Sheffield 
area, whereas those in the list referred to are quoted at 
makers’ works. Billet makérs are now “looking round 
corners”’ for business, the rolling mill capacity being 
inadequate for the steel output. Almost all alloys used 
in tool steels are suffering from depréssion, ‘and the open 
market is easing. Regarding fuels, there have been no 
price changes, of course, and almost all round the demand 
is well above supply, there still being a keen desire on the 
part of steam users to increase reserves against a possible 
evil day. Gas undertakings seem to be more insistent 
at the moment than railway companies about stocks on 
the ground. The blast-furnace coke production is prac- 
tically all going inland. Pig iron maximum quotations 
are unchanged. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Held Up. 


Wits the menace of a coal strike still hanging 
over their heads, commercial people continue a policy of 
considerable caution in regard to entering into fresh com. 
mitments, and business in almost every section of industry 
is practically held up or limited to the absolute needs of 
the moment. Signs, however, are not wanting that when 
the coal strike fear is removed trade will open out in 
satisfactory volume, despite the somewhat gloomy fore- 
casts that are made in some quarters. The imdustrial 
position in this district is pretty strong, especially so in 
the case of the iron and steel trades. There does not appear 
to be any real ground for the stories of a steel trade slump. 
Works are exceedingly busy, and are not seriously alarmed 
by foreign competition. Almost every firm on the North- 
East Coast has on its books sufficient orders to keep tlic 
works in full operation for many months to come. 


Cleveland Iron Trade. 


A much easier tendency has been noticeable in 
the Cleveland pig iron trade this week, and the day seems 
to be approaching when pig iron producers, instead of 
fixing their prices and choosing their customers, may have 
to seek business at competitive figures. There is still a 
ready market for all the'foundry iron that is produced, 
but it is significant that the Scottish consumers have not 
yet taken up all the October allocations, and the Scottish 
makers have reduced the home price of their own iron by 
10s. per ton. In this district stocks of forge, mottled and 
white iron are now steadily accumulating. More is being 
made than ¢an be marketed, and as the price is the same 
as the standard quality, consumers only take this iron 
when they cen get no other. It was hoped that the releaso 
of mottled and white iron for export would have provided 
an outlet for the surplus, but the demand from abroad has 
been quite negligible, and it- would seem that only a price 
conéession ‘to home consumers which would make it 
worth their while to use the lower qualities, will enable 
the makers to get rid of their growing stocks. | There is 
now an abundance not only of mottled and white irom, but 
of forge qualities, and it has been decided by the, Iron- 
masters’ Committee that the export embargo shall. be 
modified to permit of ‘the sales of forge iron to foreign 
eonsumers. Srhras only the export of No. 1 and No. 3 
Cleveland foundry iron is forbidden; and the latest decision 
has raised hopes that it may not be long before the embargo 
is completely abolished, and free trade resumed in all 
classes of ‘pig iron. The offer of forge iron abroad may 
enable the makers to get rid of some of the surplus, but 
it is not likely that any big market will be found for this 
quality abroad. It is foundry iron the foreigner wants, 
and it is feared that even this quality will not be so readily 
saleable on’ the removal of the embargo as would have 
been the case a few months ago. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade, business 
is on the quiet side, owing chiefly to the scarcity of supplies. 
Makers are already very fully committed for the remainder 
of the year, and are reluctant to enter into any fresh 
engagements. Even home consumers. seekin, supplies 
cannot get all they want, and if any iron is got for export, 


it can only ‘be from second hands, as the makers will only 


sell for home consumption, and then. dole it out in meagre 
rations. 


Iron-making Materials. 


There is very little business passing in the foreign 
ore trade, but it is likely to open out as soon as the coal 
clouds have Ore freights are steadily rising, and 
as much as 23s. per ton has been paid for a prompt fixture 
from Bilbao ‘to the Tees... This brings.the c.i.f. price up to 
56s., as against 47s. 6d. a few;weeks ago. There are now 
no complaints about the supply of coke, the stoppage of 
exports having relieved the situation. 


Manufactured Iron and Steel. 


There is no substantial change in the manufac- 
tured iron and steel trade, nor can there be until the ques- 
tion of peace or war in the, coal trade, is determined. ith 
the latter out ofthe way, an improvement is expected, 
but the works have sufficient. orders on hand to keep them 
going for some months to come, and the present pause 
is not led with anxiety. On the other hand, foreign 
competition, in the home as well as in the export ket, 
is becoming more noticeable, quotations being generally 
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well below the English figures. It is stated that Belgian 
steel billets are being offered at as low as £19 per ton, and 
that a large quantity of this material is now arriving in 
the country. In one or two sections priceés|show an easier 
tendency. Common iron bars, for instante, are nominally 
quoted at £30 per ton, but this figure can be shaded. 
Quotations for galvanised sheets have also weakened, 
and 24 gauge are now obtainable around £40. 


The Scrap Metal Trade. 


Considerable foreign competition is being en- 
countered in the scrap métal trade. This is particularly 
the case as regards heavy sheet scrap, of which large 
jmportat ions are being made from abroad. Consequently, 
prices here are showing an easier tendency, and at the 
present time £9 10s. to £9 15s. per ton delivered is probably 
an outside figure for this class of material. Steel turnings 
are somewhat scarce with a fair demand, and realise about 
£8 15s. per ton. Heavy wrought iron is about £10 15s., 
heavy forge scrgp £12, cast iron borings £7 12s, 6d., cast 


jron scrap £11 lds. 


The Coal Trade. 


There has not been the same activity in the 
Northern coal market as was the case last week, The 
rush has rather subsided in the overseas section of the 
trade, and has given place to a slightly quieter aspect. 
Shipments have been undoubtedly heavier, but with the 
arrears of September allocations overtaken and the pro- 
portion of the October quantities in process of exhaustion, 
the market has assumed a more ordinary and normal 
course. There are still quantities of fuel in the hands of 
the second-hand people, which can be discounted for spot 
at times, but there is no apparent anxiety to secure it, 
owing chiefly to the question of licences and pre-entry 
formalities, together with other factors, the chief among 
which is the arrival in Europe of vast quantities of com- 
peting fuel from other sources, notably Ameiica and also 
Uhina. Whenever the coal situation in this country is 
released from official control, these other sources of supply 
will have to be faced earnestly and resolutely by both 
shippers and producers, and will probably mean that 
prices will have to come down considerably. The trade 
for the forward market is of small dimensions. Careful 
inquiries reveal the fact that it is next to impossible to 
find anything either for the next two months of this year 
or the early part of next year under discussions The 
collieries evidently prefer to await developments ;rather 
than enter into engagements they might be quite unable 
to fulfil. The home trade is still exceptionally heavy, and 
large quantities are constantly diverted inland, though the 
tratlic is often restricted by the wagon and truck irregu- 
larity and shortage. There is a further influx of orders 
from Ireland, and inquiries for both coals and tonriage for 
all the usual Irish ports is very heavy, so that business in 
that quarter is again a feature of the prompt situation. 
There is no change in the coke position, which is held in 
check by the scarcity of supplies. Prices are nominally 
higher and exceedingly strong at the increased values. 


Blast-furnacemen’s Wages Advanced. 


Another substantial advance in wages, making 
the third this year, has been conceded to the blast-furnace- 
men on the North-East Coast. The ascertained price of 
No. 3 Cleveland pig iron for the past quarter was 
217s. 6.31d., as compared with 203s. 8.96d. for the pre- 
vious quarter. In accordance with the sliding seale 
arrangement, an advance in blast-furnacemen’s wages 
of 14 per cent. is conceded, which raises the wages to 
163.50 per cent. above the standard. 








SCOTLAND. 


From our own Correspondent.) 
por 


Locomotive Contract. 


Ir is reported that the New Zealand Government 
has ae¢epted the tender of the North British Locomotive 
Company, Glasgow, for twenty-five railway locomotives 
at a eost of £12,350 each. Seven tenders were received 
from Great Britain, two from Canada, and one each from 
the United States, Australia, and Germany. 


Pig Iron. 


The local pig iron market continues firm. There 
is 4 regular and sustained demand for hematiteand foundry 
sorts, and outputs are quickly taken up for home require- 
ments, Home prices are unchanged. It is said that 
makers have been able to do a little more business on 
export account at a shilling or two below recent prices, 
and that further reductions may he looked for. No firm 
announcement of a change in prices has been made. 


Finished Iron and Steel. 


While in. most branches of the steel and iron 
trades activities are well maintained, there is an unhealthy 
absence of new business. Employment is largely depen- 
dent on erders on hand, and the time is fast a Hathing 
when new business will be a stern necessity. e labour 
unrest is partly responsible for the lack of fresh orders, 
though it is some time now since consumers began to go 
warily. Prospects of cheaper prices in the advent of 
stronger outside competition have kept back a large 
quantity of new business, and it would appear ‘as though 
the waiting policy would be justified. Already larger 
supplies of competitive materiel are coming in from the 
Continent and the United States at considerably cheaper 
rates than the home article, and it seems only reasonable 
to expect that home values must sooner or later fall into 
line. Already there is a movement in that direction, but 
the continued high cost of wages and raw materials makes 
the transition problematical. In.the meantime steel plates 
and sheets are busy, but sectional material jis very flat. 
Prices,are not changed to any extent, but-owing to cheaper 
raw material some gauges of steel sheets are from £2 to £7 
per ton easier.. Sizes above */,gin. are now £36 per ton, 


and under 24 to 27 gauge £38 10s. per ton net f.o.t. makers’ 
works. Malleable bar mills continue active, but new busi- 
ness, both on home’and overseas &ecount—especially. the 
latter-would now be more wel¢ome. 


Coal. 


; _ The anxiety in the coal trade owing to the labour 
situation has been reflected in the course of business during 
the past week, and the position was not improved by 
stoppages in various districts. These stoppages further 
reduced output, and consumers had to be content with 
very bare supplies. Consumers generally are ill-prepared 
for a lack of supplies, though probably householders in 
many instances are fairly well provided. Industrial con- 
cerns, however, cannot view the situation otherwise than 
with grave anxiety. Export continues under firm restric- 
tion, and apart from Ayrshire fuel very little is being 
done. Shipments are entirely coastwise. Business in duff 
material has heen very disappointing. Customers have 
been very slow to purchase, and the price has dropped to 
about 25s. per ton f.o,b. Shipments for the week amounted 
to 92,223 tons against 81,457 in the preceding week and 
339,692 tons in the same week in 1913. Owing to the lack 


of export business prices are unchanged and purely’ 
2 


nominal, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Effect on Trade, &c. 


PROLONGATION of the suspension of the miners’ 
notices, the best that can now happen, would mean 
an extension of the period of uncertainty for all 
traders. Already the authorities are exercising a 
tighter grip on the release of coals for export for 
fear that all possible stocks will be needed for home 
use, and this inevitably means a _ restriction in 
operations on the coal market and the curtailment in the 
demand for tonnage. The recent small boom in the freight 
market was not of very long duration, and really lasted little 
more than about ten days. Immediately sufficient tonnage 
was stemmed up for the collieries to make their position 
fairly safe as regards maintaining regularity of work at the 
pits, the difficulty of arranging stems for early loading had 
the expected effect of foreng down freight rates, and 





whereas the rate for Genoa options touched a week ago 
50s., steamers can now be chartered at 37s. 6d. to 40s., 
while other rates are about 40s. to 42s. 6d., as against 
50s. to 52s. 6d. for Alexandria, 22s. 6d. to 25s., as against 
27s. 6d. to 30s. for St. Malo, &e. At the same time, current 
values are on a higher and more remunerative basis than 
they were a fortnight or so ago before the sharp rise came 
about. Another feature, however, of the uncertainty 
imposed upon commerce is the ill effects upon employment, 
especially at the docks. About 1500 seafaring men are 
out of work in the port’ of Cardiff, and there is very little 
for the casual dock worker to do, as inward cargoes are 
comparatively few. Including seamen and _ general 
workers and dry dock workmen, there must be. several 
thousand unemployed in South Wales. It is not at all a 
healthy condition of affairs, although in reality it is only 
the shadow of what may be expected if acomplete stoppage 
of work occurs in the coalfield. 


Coal Export Scheme. 


At the time that the Government introduced the 
scheme by which coal exports were to be restricted to 
21 million tons per annum the view was held in many 
quarters that a far preferable course would have been to 
fix definitely the quantity to be reserved for home use, thus 
enabling whatever balance remained: to be exported. This 
opinion is;now supported by Mr. lfinlay A. Gibson, the 
Director of Coal Distribution for South Wales, who-has 
drawn up.a very valuable report on the working and 
effects of the scheme for the limitation of exports. He 
asserts that there is no doubt that the limitation of exports 
has retarded production, and there is clear proof of this 
in the’ number of shifts lost each week. Between the week 
ending February 7th and the week ending March 27th there 
were six out of eight weeks when the output exceeded one 
million tons. It has since fallen in a normal week to 
947,000 tons. The Director estimates the financial loss 
to the district as a result of the limitation scheme at about 
£2,500,000 over a period of four months, and he now puts 
forward an alternative method of distribution. It is 
to fix the quantity to be supplied by the district as a whole 
for home. consumption and then allocate such quantity 
amongst the individual colliery companies, allowing each 
company to export the whole of the difference between the 


home consumption quantity and its output. The present 
permit system would have to remain in order. to ensure | 


that every colliery company fully earried out its inland 


obligations, otherwise there would again be no_ proper 
and systematic check on individual shipments. The report | 


of the Director of Distribution has been submitted ‘to the 


District Coal and Coke Supplies Committee, and the 


President of the Board of Trade is to be asked to receive 
a deputation onthe subject immediately. 


Steel and Tin-plate Developments. 


Extensive developments are reported to be in) 


progress and contemplated at steel and tin-plate works 
in the Monmouthshire Eastern Valley, and it is estimated 
that the outlay involved will run to three-quarters of a 
million sterling. In the Cwmbran district, J. C. Hill 
and Company are said to have acquired land for’ the 
purpose of erecting new plant for an extension of their) 
wire works,,and the introduction of steel. manufacture ;/ 
while at Pontypool it is estimated that when extensions 
which are taking place at the tin works are completed, 
there will be work for treble the number of men now em- 
ployed. Baldwins, Limited, are also developing their 
steel works at Panteg to double their pre-war extent. 
Altogether, should trade conditions only: be) favourable, 
itis expected that close on 2000 additional’ workers will be 





required in the steel and tin-plate trades in the Eastern 
Valley of Monmouthshire during the next twelve months. 





Newport's Bridge. 

The conditién ef the bridge spanning the river 
Usk at Newport has been the subject of a lengthy report, 
prepared by Mr. Basil Mott and submitted to the Newport 
Corporation for its consideration. Mr. Mott points out 
that the cracks in the structure are not serious at the 
moment, but they may become so, particularly in a 
structure 120 years old subject to the strain of heavier and 
quicker vehicles than ‘the bridge was originally designed 
to carry. The bridge may stand for some years, but the 
only way to obviate all difficulties is to rebuild it. Under 
the present conditions the cost would be prohibitive, and 
he suggests that the main structure should be left alone 
and that the existing parapet girder and footpath should 
be renewed. This would mean a cost of approximately 
£6000. He also suggests the construction of a temporary 
bridge to obviate the risk of an entire stoppage of traffic. 
This would cost £34,000. Reporting on the proposed 
five-arch bridge, Mr. Mott estimated the cost, including 
the £34,000 for the temporary bridge, at £265,000, as 
against an expenditure of £350,000 for a three-arch bridge. 
The Parliamentary Committee recommends the Corpora- 
tion to construct a temporary bridge and to renew the 
existing parapet girders. 


Current Business. 


The coal market last week displayed very con- 
siderable activity, but business has not by any means been 
so brisk this week. The position is that stems have filled 
up, and coals for prompt shipment are scarce, while in 
view of the uncertainty as to what may happen in the 
labour sphere exporters and colliery salesmen are rather 
inclined to hold their hands for next week and later 
loading. Some indication of the activity recently prevail- 
ing can be gauged from the fact that last week tonnage 
amounting to over 450,000 tons carrying capacity was 
chartered, most of it for early loading. Such briskness 
in operations has not been experienced since pre-war 
days. One result is that whereas coal values have lately 
been on the easy side and have ruled irregular, prices have 
now firmed up, and superior large steams command up to 
1i7s. 6d., with through coals 102s. 6d. to 105s., and 
superior smalls 92s. 6d. to 95s., with lower grades from 85s. 
to 90s. Patent fuel is also steadier, and whereas in one cr 
two cases 130s. would have been accepted, the prices 
current are 135s. to 140s. The seareity of coke still pre- 
vails, with values about 270s. to 275s., while there is a con- 
tinued shortage of pit-wood, which commands 80s. to 
82s. 6d. 


Newport. 


Monmouthshire coals of all descriptions are very 
steady. The demand for prompt shipment is active, but 
there is not much business passing for forward loading. 


Swansea. 


Anthracite coals of all descriptions maintain a 
good tone, and supplies are juite inadequate to meet the 
demand prevailing. 








Latest News from the Provinces. 





WALES AND ADJOINING COUNTIES. 
Ballot Figures. 


THE opposition displayed by the miners to the 
datum Jine proposal is more pronounced in South Wales 
than was expected. The result of the ballot, so far as 
returns were available on Wednesday afternoon, showed 
that out of votes totalling rather more than 161,000, over 
141,000 were against acceptance of the coalowners’ pro- 
posals. Only in two cases were there majorities in favour 
of acceptance, and these were at very small collieries. 
The result of the ballot causes no little uneasiness. 


Swansea Metal Exchange. 


The iron and steel trade shows little or no change, 
and Wusiness continties- quiet. The tin-plate section also 
displays comparatively little activity, and prices tend to 
lower figures for forward delivery. 








LARGEST GOLD-MINING DREDGER. 





A LADDER dredger with buckets of 20 cubic feet capacity, 
operated by electricity and capable of dredging to a depth 
of 45ft. has been put in operation in the northern part of 
California. The hull is of timber 152ft. long, 68ft. wide 
and 13ft. deep, stiffened by two steel and timber trusses. 
The inclined head frame or gantry at the bow, from which 
the end of the ladder frame is suspended, is 58ft. in vertical 
height, built of timbers 24in. by 30in., seated in castings 
on oak beams which transmit the load to the bottom 
hooms of the trusses. The stern gantry, from which is 
guyed the head of the 140ft. inclined conveyor discharging 
the tailings, is 76ft. high, built of timbers 20in. by 22in. 
The vertical spuds or beams which rest on the bottom 
and anchor the dredger in position, are 70ft. long and 
64in. by 40in. in section, built of 30in. rolled joists and 
four lin. cover plates. The eighty-three buckets are of 
manganese steel, secured to the chain by 7}in. steel pins ; 
the ladder drive is through a double train of cut gears, 
the first set being of the herringbone type, with main gear 
wheels 16ft. diameter. The gold saving tables have an 
area of 4400 square feet. The buckets discharge into a 
hopper feeding a rotary screen 9ft. diameter and 54ft. 
long. Gravel filled with heavy boulders has to be dredged. 
Current at 2300 volts is delivered by a cable connected 
to.a transmission line. The motor for the ladder drive is 
of 500 horse-power, and there are fourteen other motors 
of from 300 horse-power to 15 horse-power, besides three 
tool motors of 5 horse-power each, 








Ocr. 15, 1920 





























890 THE ENGINEER 
= —<$<<<—= 
e 
Current Prices for Metals and Fuels. 
IRON ORE. STEEL (continued) FUELS (continued) 
N.W. Coast— N.E. Coast— Home. Export, | NoxTHUMBERLAND— Heme ie 
AY oad - 2 R89 » 8 ts . 4 ALS, 
sere 57/6 to 62/6 ‘ es" a. 2 s. d ATS earaic 36/2 150/- to 160). 
Spanish ... 50/- Ship Plates 2410 0 29 10 0 : : nas 
: ‘ ‘ Second Steams 33/- 140/- to 150). 
N, African 50/- Angles 24.0 0 23 0 0 an) r ‘ 
: an Smalls 30/8 125/- to 130/. 
N.E. Coast— Boiler Plates ... 3110 0 36 0 0 U ; 
. saa nscreened 32/8 120/- to 130). 
Native — Joists oo MBO 38,00 Housebold 36/- 160/- 
Foreign (c.i.f.) 56/- Heavy Rails ... 2 0 0 2 0 0 
; ah Fish-plates 30 0 0 84 00 DurnHAM—- ; ot ' 
Chia 20006 gg gg 30 0 0 Best Gas... 36/- to 37/- wr to 130/- 
“PIG IRON. Hard Billets ... 2310 0 a Second ... af: we 36/- 120 = to 125). 
u E ih es PP if # r eat 9 Ik 0/3 240). 250 
ome. x port. ! ‘oundry Coke 70/ 240/- to 250/- 
£ sd. £8. a, | N.W. Coast— Furnace ... 62/6 = 
ScoTLaND— Barrow— 
Hematite ... 14 5 0 _ Pees a a OB LO SHEFFIELD— 
No. 1 Foundry 1315 0 1610 0 Light pa ita ee 2 ieee. 2D S. Yorks, Best Steam Hards 33/2 to 33/8 
Ne:8--;,, 13 7 6 16 0 0 Billets : 2210 0 - Derbyshire Hards 32/8 to 33/2 
N.E. Coast— Ship Plates ... >. 23.10 0 - Seconds ... ‘ 31/8 to 32/2 
To Allies, Boiler ,, "31 0 0 - Cobbles ... 31/8 to 32/2 
Hematite Mixed Nos... 13 0 0 13 5 0 Manchester— * Nuts oeG83 31/2 to 32 2 
No. 1 13 2 6 13 7 6 Bars (Round) £32 to £35 Washed Smalls wove to ™ . 
Cleveland— »» (others) £30 to £33 Best Hard Slacks ... ro whe 
To Allies. Hoops (Best)... 39 7 6 opgauttiy ; «dete 
OE Sees 1117 6 12 2 6 »» (Soft Steel) 3817.6... = Se MEGT 2» pil re xe 8 
No. 3 G.M.B. ll 5 0 1110 0 Phentee e253 i ssasisscce }: ... ' 1 GRD to £81 3 es ” pt M6 m4 bt 
No. 4 Forge ll 5 0 1110 0 »» (Lanes. Boiler) ... £82 to £85 ... 7” ene ” none 
Mottled 115 0 11100 | sueyrie saad ee laa pc Soap 
Re rape ye eras war eye ee » Best Silkstone... $3/8 to 34,2 
Basic ll 7 6 = Siemens Acid Billets ... 2710 0 -- Blast Furnace Coke 65/9 
M1IDLANDS— Bessemer Billets ... 27 0 0 : 
Staffs,- Hard Basic 2410 0 
; SR gs 
All-mine (Cold Blast)... £18 5 0 to £18 12 6 Soft ,, 2310 0 Carpivr— SOUTH WALES. 
Grey Forge iF s 5 o — Hoops BS bee 0 0 Stones Goals.: : 
Part Mine odd 13.12 6 Sheets .. £50 to £55 Best Smokeless Large 115): to 117/6 
” Foundry No. 3 13 17 0 MIDLANDS— Second rn i 112/6 to 115)- 
Northampton— Mild Finished Bars . £26 to £30 Best Dry Large ... 110/- to 115)- 
Foundry Nos. 1 and 2 £1210 0 to £1212 6 Bess. Billets and Bars... £21 to £22 Ordinary Dry Large 105,- t> 110,- 
oA No. 3 12 7 6 Hoops 38610 0 Best Black Vein Large ... 112/6 to 115/ 
Forge 12 2 6 Tube Strip 32 0 0 Western Valley * me 110/- to 112/6 
Dzrbyshire— Angles ~ , : Best Eastern Valley Large 110/- to 112/6 
No. 3 Foundry £14 7 6to£l4 126 Joists a ah Oudlonsy » «i99 ” paren ee 130/- 
Forge £13 5 Oto £13150 Wire Rods Best Steam Smalls 92/6 to 95/- 
Lincolnshi Ordinary WS 85;- to 90/- 
serena ie r Washed Nuts oA 109/- to 105/ 
Basic £1410 0 to£14 15 0 No. 3 Rhondda Large 110/- to 115)- 
Foundry... £14 2 6to£l4 7 6 NON-FERROUS METALS. Smalls 92/6 to 95). 
aeets seul iliac cns-t pales SwaNska— ie.) na tee 102/6 to 107/6 
N.W. Coast— Tin-plates, I.C., 20 by 14 ... 48]- to 49/- = » Through 100/- to 102/6 
N. Lanes. and Cum.— Block Tin (cash) ... ... ... £259 0 0 4 Fi, Sinals ... 87/6 to 92/6 
Hematite Mixed Nos... £1415 Oto £15 5 0 — ate (three months) ... 263 10 0 Coke (export) 270/- to 280/- 
Special . £146 5 Otofl7 0 0 Copper (cash)... 9 90 0 Patent Fuel 185/- to 140/. 
», _ (three months) 4 0 0 Pitwood (ex ship) 80/- to 82/6 
Spanish Lead (cash) ... 3410 0 ot 
MANUFACTURED IRON. 5 (three months)... ae 34 7, 6 3 
—_ . a 40°10 0 Anthracite Coals : 
Bowe b pee Sps i } ft n1 28.6 Best Large 95/. to 100/ 
ca d. . ” ree months)... . 1 
Scorkaxp— fe Seconds 85/- to 90, : 
Govsiaiiien 30 0 0 3210 0. | Mesure: 4 a ve ere Sl: 
Bets 53 31.0 0 33 0 0 Copper, Standard (cash) ... 2... 0... ..) No market in Big Vein ieee, Goa eee 77/6 to 89/- 
af 4 (three months).... ... } Manchester. Machine-made Cobbles ... 110/- to 115/- 
Angles 30 0 0 3210 0 ’ 1 106 0 0 N 90/ QF, 
Pouk 31 0 0 33.10 0 » Best Selected ngots £ ane Aina Sige ee /- to 95/- 
gah LHS, », Electrolytic 1122 0 0 Beans 80/- to 90,- 
Bo Caaterr:..0.: » Strong Sheets ... 164 0 0 Peas... 80/- to $5/- 
Crown Bars 30.9, 0 3210 0 »», Loco Tubes 1/9 per Ib. Breaker Duff 30/- to 37/6 
ed ” “se 0 0 33.10 0 Brass Loco Tubes... 16. ., Rubbly Culm 40f to 45/- 
Pa i . ; o 10 0 3» Condenser ... W9.:.+, Steam Coals : , 
< Se Lead, English 37 0.0 Large 110/- to 115)- 
pein Be in », Foreign 360 0 Seconds 105/- to 107/6 
rown Dars ... é aoe : . mrp. 
Hoops _... 39 26 a — . ¥ 4 Al 
FUELS. Cargo Through 95/- to 160/- 
S. YoRKs.— * 
Crown Bars 3010 0 e SCOTLAND. 
Best ,, 31.10 0 < To Allies. To Neutrals, 
ole ess mz Sith ciliiniaciies : FERRO ALLOYS. 
+M mDLanpe— (f.0.b. Ciasgow) Bil... 78/- to po 82/- to 90/- Tenn Metal Powder afte Ib. : 
Marked Bars (Staffs.)... 3310 0 ze ” » Splint 85/- to9s)- ... 90/- to 100/- Ferro Tungsten a ts he me 
. : : 1 er Ton. Per Unit. 
Crown Bars ... ... 3010 0... 7 canines at ig 3 Ferro Chrome, 4 p.c. to 6 p.c. carbon... 244 5/- 
Nut and Bolt Bars £30 to £31 ae (f.0.b. Ports)—Steam 71y- 83/- Cpe bsp £42 15 
cS 36 » Splint... 70/- 5 / . oy es eles “A 
Black Sheets (dbls.) £34 to £36 ice! ” plin 70; 95 / ¥ 8 pe. tol0 pc. _,, £40 15/- 
Galv. Sheets 24 W.G. FiresHiRE— specially refined 
(f.0.b. L’pool, or equal) | £40 to £42 os (£.0.b, Methil or Burnt- shin 2 pe. eiatnss £92 to.£98... 32)- 
Gas Tube Strip £32 to £34 aus island)—Steam 66)- to 70/-..., 100/- to 110/- reel ee . ee Saar ""g107 to £108 39/- 
Screened Navigation 72/6'to. 74/6 ... 100/- to 105,- , O76 pa. nadinek "gto4 47/- 
STEEL Unusereened _,, 70/0 to 72/60... » 95/- to 100/- 3; carbon free ... 3/- per Ib. 
LoTHIANS— Metallic Chromium wos tage vee 0/6 por Ib, 
Home. Export. (f.0.b. Leith) — Best Steam 68/6 105/- Ferro Manganese (per ton) £37 home, £47 export. 
Gleseaaies £84. £ s. d. nn 67/6 100/- »» Silicon, 45 p.c. to 50 pe... ...£20 £21, scale 8/6 per 
= reen unker 73/6 ove unit, 
“Pry Plates... és 31 10 0 36 10 0 Unscreened bi 72/6 iL ” ” 75 p.c. £28 Sse scale 12, - per 
Ship ” ... £27 to £34 . £32to £40 i unl 
Angles, &e. .. £28 to £31 . £30 to £35 ENGLAND; 1» Vanadium .. 50/+ per Ib. 
Black Sheets... ... ... £35 to £40 He a. We Comat » Molybdenum ... ..+ 9/6 per Ib. 
Galvanised Sheets 40 0 0 55 0 0 - ne abf- Nickel (per ton) -++ £230 
Household 50/- to 60/- Cobalt 2 2 .» 80/- per Ib. 
Coke 75/- Aluminium (per ton . £185 export. 


@ The prices quoted are net makers’ works. 
premiums of 20/- to40/- per ton. 


f.0.b. for export, 














© Per ton -f.o.b. 


v ** Glasgow, Lanarkshire and Ayrshire districts, 
~ Delivered. Except where otherwise indicated coals are per ton at pit for inland 


+ To secure early delivery: quotations are subject to current 
and f.o.be for export, and coke is per ton’ on rail at ovens and 








60). 
50). 
30/- 
30/- 


30/- 
aa |: PS 
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French Engineering Notes, 


(From our Correspondent in Paris.) 
Cheaper Production. 


EVENTS seem to point to an early end of ‘the 
period of highly inflated prices, when buyers were ready to 
pay almost anything for products of which the supply was 
obviously below the demand, An inflated currency gave 
a fictitious air of prosperity, and money was freely spent 
because there appeared to be plenty of it. Had the 
public been fully aware of the financial situation there 
would probably have been less extravagance, and now 
that the gravity of the position is so obvious as to necessi- 
tute an active campaign in favour of a saner currency, 
money has become inconveniently “ tight.” This reserved 
attitude of capital has been accompanied by a pronounced 
reaction against high pricas, due in part to the rising 
taxation that compels people to seek economies in other 
directions, Therefore, the demand for everything that 
is not indispensable has fallen off considerably. The only 
way to meet this decrease in demand is to bring down 
productive costs, and the Government has been doing 
its best to cheapen raw material, principally by insisting 
upon Germany carrying out its undertaking to supply 
coal and coke. The consignments are now sufficiently 
large to meet the requirements of manufacturers and 
ironfounders, with the result that the prices of coke 
have been considerably reduced. The fall has been 
promptly followed by a reduction in foundry iron, semi- 
manufactured material, rails, girders and sheets. This 
drop in costs must have a favourable effect upon construc- 
tive engineering, which is suffering from the general 
slackness caused by the reluctance of buyers to pay high 
prices, and there is every probability that a cheaper pro- 
duction may before long encourage the consumption of 
all classes of material for building and other purposes. 
A drop in prices would see the beginning of a big con- 
structional activity. It is hoped also that the new French 
loan will permit of work being put in hand in the devas- 
tated regions, where contracts of all kinds have been held 
up because the State was uriable to provide the necessary 
funds. As soon as this work is well under way there will 
be ample employment for the engineering industries. 
Meanwhile, the promise of cheaper raw material is reviving 
confidence in the motor car trade, of which the future can 
only be assured by bringing down prices to a level that 
customers are inclined to pay. The situation is so un- 
satisfactory at present that one of the firms in Lyons 
is devoting a part of the automobile works to the manu- 
facture of railway rolling stock, and work has been 
suspended on the new Renault factory at Le Mans. 


The Rhine. ° 


The opposition being encountered in Switzerland 
against the construction of the canal by the side of the 
Rhine between Strasburg and Huningue, near the Swiss 
frontier, is causing considerable surprise in France, the 
more so because the project was approved of by the 
Rhine Commission more than ten years ago, and no 
objection appears to have been made to it until the 
retrocession of Alsace placed the carrying out of the works 
in French hands. The scheme has the double advantage 
of facilitating navigation between Strasburg and Basle 
and of providing hydraulic energy equivalent to a mini- 
mum of 400,000 horse-power. Curiously enough, the 
opposition comes from Basle, which protests against the 
construction of the canal on the plea that it will impede 
the navigation of the Rhine, which is an international 
highway ; but seeing that the navigation is difficult, and 
is only possible with boats of very light draught, the 
French cannot understand the opposition to a project 
that will permit of fairly large boats going straight through 
to Basle instead of transferring loads to smaller craft, 
as is being done at present at Strasburg. The canal will 
have a depth of 6m. and a width at water level of 86 m. 
The technical objection to the scheme is that the canal 
will necessitate the construction of locks on the Rhine 
that will impede navigation and presumably divert 
traffic through the French canal; but the French them- 
selves argue that Basle is opposed to the new waterway 
because it will supply Alsace with hydraulic energy which 
the Swiss had hoped to provide from the surplus of nearly 
500,000 horse-power between. Basle and Schaffhausen. 


Inland Waterways. 


The North Sea ports are making desperate efforts 
to prevent a diversion of traftic from the eastern depart- 
ments to Antwerp, and the old project of constructing a 
north-east canal has been revived with far greater chances 
of being carried out than it has ever had before. The 
canal would have three branches, one of 145 kiloms. from 
the Escaut at Denain to the Meuse at Méziéres ; another 
of 34 kiloms, from Méziéres to Remilly ; and a third of 
75 kiloms. from Remilly to Pierrepont. Other extensions 
would bring in the whole of the Ardennes, the Longwy and 
Briey basins and the occupied territory of the Saar. The 
cost of the canal is estimated at 400 million franes, 


Electrification. 


é The railway companies are ‘actively pursuing 
their programme of electrification, and on the Ouest-Etat 
suburban lines good progress is being made with, the 
equipment of the line between-St. Lazare and Auteuil, 
which is expected to be terminated within a year. Before 
the war the lines on this section were doubled in view of 
the electrification, and three new stations are to be ‘built. 
The works between St. Lazare and St. rmain, and 
Versailles are to be completed in. two years, On these 
sections there are about 250 kiloms. of high-tension mains. 
The central generating station at Moulinéaux’is’ prac- 
tically finished, and the various sub-statiéns are com: 
pleted or well advanced. Important works are ‘being 
carried out between St. Lazare and Asniéres, and the 
bridge across the Seine has been . widened for the laying 
down. of additional lines, Changes. are also,;to be made 
at the St. Lazare station to facilitate arrival and departure 
on the suburban electric lines, 





British Patent Specifications, 





When an invention is communicated from abroad the nane and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-o 
Sale Branch, 25, Southampton-buildings, Chancery-lane, Mice 
at 1s, each. 

The date first given is the date of application ; the second date. 
at the end of the abridyment, is the date of the acceptance of the 


plete specification, 








STEAM GENERATORS, 


150,614. January 28th, 1920.—-WatER-TuBE Borters, H. G. C. 
Fairweather, 65-66, Chancery-lane, London, W.C. 2. 

In this boiler, which is of the Stirling type, a bank of econo- 

miser tubes A is added at the back. The feed water flows up 
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through these tubes while the gases coming from the furnace flow 
downward. A damper B is provided for short-circuiting the 
economiser.— September 9th, 1920. 


150,635. March 8th, 1920.—Frep Water Reevtators, G. 
Massip, 6, Rue de Madrid, Paris. 

This is an automatic feed water regulator in which the check 
valve A is controlled by means of a float B in a ehamber con- 
nected with the boiler. Depending from the float chamber there 
is a pipe C which terminates about the normal water level. 
When the water level falls below the end of this pipe the water 
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runs out-of the float chamber, the float falls and opens the valve 
D. Steam then finds its way through the pipe E and, acting on 
the piston F connected with the check valve, closes the latter. 
When the water leyel rises the float chamber is filled with water, 
the yalve D-is closed, and the check valve elosed by the com- 
bined action of the spring and water pressure below the extended 
stem of the valve,-—September 9th, 1920. 


SWITCHGEAR. 


150,646. March 26th, 1920.—Exnectrric Swircnes, A. C. 
Smith, Empire Works, Shepherd’s Bush Station, Middlesex. 
This specifi¢ation describes an electric switch in which the 
movable contacts are carried on a member that is itself carried 
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on an arrangément of parallel links. The design secures that. the 
movable contacts are maintained always parallel to the fixed 
contacts.—September 9th, 1920. 


150,523." August 18th, 1919.—FExecrric Swirdnes, C. F. 
Newey, 112, Pleck-road, Walsall, Stafford. 
The ebject of this invention is to provide a switch by the use 





of which unauthorised use of current may be prevented. The 
device is adapted to be securely fastened to a suitable fixture 
so that the contact members and studs are hidden. The circuit 
is completed by adjusting the operating spindles to certain pre- 
determined positions with respect to the indexes. These posi- 
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tions are known only to authorised persons, and as there are two 
or more such spindles, each operating over a number of defined 
positions, a very large number of combinations of position is 
possible, so that the chance of an unauthorised person dis- 
covering the correct positions by experiment is extreinely small. 
—September 9th, 1920. 


150,489. July 4th, 1919.—Exeorric Fuses, T. Keating, 78 
oodside-gardens, Tottenham, Middlesex. 

According to this invention a pivoted terminal is released on 

the blowing of the ordinary fuse A to complete an electric alarm 
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bell circuit and also to switch into the circuit an emergency fuse 
B, which blows in the usual way should any, bad fault develop. — 
September 9ih, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


150,656. February 18th, 1919.—THERMO-ELECTRIC APPARATUS, 
W. H. Wilson, 4, 5, and 6, Bank Broadway, Kingston Hill, 
Surrey. 

This invention relates to the application of thermo-electric 
juncti to the t more particularly of alternating 
currents by means of electro-magnetic instruments which have a 
coil suspended in a magnetic field as in the well-known d’Arsonval 
and Weston types of mstrument. ‘The alternating current to be 
measured is conveyed to the loop A through the suspension B 
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and leaves it by the anchor wire C, which may be fastened to the 
frame of the instrument or may merely dip into mercury. In 
the loop_are included two thermo-electric junctions D, E, which 
may be surrounded by a coiled portion of the conductor which 
will serve as @ heater, The two junctions are placed one in each 
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branch of the circuit, opposing each other as regards the external 
circuit, but assisting each other in propelling current around the 
internal local circwt of the loop A.—-August 18th, 1920. 


LIGHTING AND HEATING. 


150,488. June 24th, 1919.—Exectric INCANDESCENT Lamps, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, £.C. 4. 

This invention relates to means for holding chemical sub- 
stances to prevent blackening of the bulbs in incandescent 
electric lamps, and its chief object is to provide a simple holding 
device which will be easy to mount and which will permit the 
chemica' substances to be placed in the most effective position 
in the bulb. The receptacle may consist of a glass tube, open 


N°150,468 


at least at one end and preferably at both ends. <A stopper is 
provided at each open end to retain the chemical and in order that 
the material may be properly volatilised or, at any rate, that there 
shall be proper contact between the ‘‘ getter”? and the gaseous 
contents of the bulb, this stopper is of porous material. To 
attach the tube to the lamp stem a clip is provided, which is 
preferably constructed so that one of its ends will sprinz over the 
tube and the other over the lamp stem.—September 9th, 1920. 


150,514. August 5th, 1919.—-ELectric Heatine Devices, The 
British Thomson-Houston Company, 83, Cannon-street, 
London, E.C, 4. 

This invention relates more particularly to an electrical heat- 
ing unit in which sheathed wire is used, and it has for its object 
the improvement in a device of this character. The resistance 
element is formed of sheathed wire comprising a resistance core 
A enclosed in a metal sheath B with an intervening layer of 
refractory insulating powder, such as magnesia C insulating the 
core from the sheath. The sheathed wire is preferably square in 
cross section and is tightly wound on the contracted portion of 
the core D. Sheathed wire of this character is commonly pro- 
vided with an enlarged terminal as indicated in the lower figure. 
When both terminals of the resistance wire are brought out at 
the same end of the unit the free looped end of the sheathed wire 
may conveniently be secured in position by a pin which is 

nserted in an opening formed for this purpose in the core 
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member. The space between the enlarged section E of the core 
and the solid winding of the sheathed wire is preferably filled 
with a heat conducting material such as iron cement. The 
opposite end of the unit is also built up into a cylindrical form 
which is flush with the outside diameter of the sheathed wire 
by means of a similar cement. The unit thus formed is pre- 
ferably surrounded with a metal sheath F, the end of the sheath 
adjacent to the terminals being sealed by means of a collar pro- 
vided with openings through which the enlarged terminals pass. 
The opposite end of the sheath is sealed and made water-tight 
by the enlarged section of the core. The sheath is then com- 
pressed, preferably by swaging, sufficiently to promote the 
transfer of heat from the core to the sheath, which sheath acts 
as the heat distributing member.—September 9th, 1920. 


PUMPING AND BLOWING MACHINERY. 
150,557. October 20th, 1919.—CrnTRIFUGAL Pumps, J. S. 


Hazell, 83, Woodford-road, Forest Gate, London, E.C. 7. 
According to this invention the impeller of a centrifugal pump 
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is so constructed that there is only a single passage between the 
suctionfand delivery.. By this¥means the looping or entangle- 


occurs in centrifugal pumps of ordinary form is prevented. The 


Joh we Richardson, Limited ; to the order of Société Générale 
de 


illustration is self-explanatory,-—September 9h, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


150,560. October 29th, 1919.—-LEap Screw Novts, F. Payne, 
and the Cromwell Engineering Company (Coventry), 
Limited, 133, Foleshill-road, Coventry. 

This is a form of nut for the lead screws of lathes and similar 
purposes, which, although it is of one solid piece, can be readily 
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disengaged from the screw. A partial rotation of the nut about 
an axis at right angles to the lead screw, it will be seen, dis- 
engages or engages the nut.-—September 9th, 1920. 


SHIPS AND BOATS. 


150,657, May 12th, 1920.-Jomts ror CoLLAPsiBLe Boars, 
British Marine and Motor Launch Company, Limited, and 

J, Alexander, Old Kilpatrick, Dumbartonshire. 
This is an improved form of joint for connecting the parts of 
collapsible boats in which the bulwarks are hinged on to the 
topsides. A piece of waterproofed fabric is used to make the 
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joint water-tight and is kept in place by being wedged into 
grooves in the two parts. Recesses are also provided to prevent 
the fabric being damaged by crushing when the joinit is closed.— 
September 9th, 1920. 


MISCELLANEOUS. 


150,613. January 27th, 1920.—Castine Incots, L. B. Linde- 
muth, 40, Wall-street, New York, U.S.A. 

The object of this invention is to provide a hot top for ingots 
that will stand considerable rough handling, that will be free to 
slide in the mould and follow the cooling and shrinking metal as 
its level descends after pouring, and will not hang over the top of 
the mould, as is so often the case with fire-brick and rammed hot 
tops. A further ebject is to increase the area or cross section of 
the sink head and at the same time prevent sand, clay, or other 
packing from coming into contact with the ingot or falling into 
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the ingot mould during the pouring of the metal therein. Another 
object of the invention is to provide the hot top, preferably that 
portion which is positioned below the top.of the mould, with a 
groove that may be positioned at any desired point of the cast- 
ing within the limits of operation of the ‘hot top by raising 
or lowering the top with respect to the mould. The groove pro- 
vides a weak place, determining the breaking point of the crop 
énd from the y of the ingot, which can be effected under a 
power hammer, The illustration shows the sheet. metal top 
surrounded by a bed of loose sand.—September 9th, 1920. 








LAUNCHES AND TRIAL TRIPS. 


MENDOZzA, twin-screw steamer; built by Swan, Hunter and 


s Transports Maritimes & Vapeur de Marseilles ; dimensions, 

470ft. by 58ft. by 34ft. 3in.; to carry passen and cargo. 

eer. double-reduction geared turbines of the Metropolitan- 
ic 


Forthcoming Engagements. 


TO-DAY. 


JuNIOoR INSTITUTION OF ENGINEERS.—~39, Victoria-street 
Westminster, 5.W.1. Lecturette, “‘Elementary Physics and 
Chemistry in relation to Motor Cars,” by Mr. R, 8. Fox. 8 p.m, 


Rovat Society or Arts.—John-street, Adelphi, London 
W.C. 2. Indian Section. “British Trade with India,” by 
Mr. Thomas M. Ainscough, H.M. Senior Trade Commi. 
sioner in India and Ceylon at 4.30 p.m. 


MONDAY, OCTOBER 18ru. 


Puysicat Society or Lonpon.—The next meeting of the 
Society will consist of a joint discussion with the Faraday Society 
on the subject of “‘ The Physics and Chemistry of Colloids.’ * 

INSTITUTION OF AUTOMOBILE ENGINEERS: Scorrisu Cenrry, 

The Royal Technical College, Glasgow. Presidential address 
by Sir Henry Fowler, 7.30 p.m. 

BRADFORD ENGINEERING Socirety.—-Engineering Lecture 
Room, Bradford Technical College. ‘*‘ Water Supply and \\»}| 
Boring,”’ by Mr. J. E. Hills. Lantern. 7.30 p.m. 


TUESDAY, OCTOBER 191, 

INSTITUTION OF PETROLEUM TECHNOLOGIsTs.——House of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
‘**Coal as a Future Source of Oil Fuel Supply,” by Sir Arthur 
McD. Duckham, K.C.B. 5.30 p.m, 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND, 

Rankine Hall, 39, Elmbank-crescent, Glasgow. Presidential 
address. Paper, ‘The Present Position of the Marine Diese! 
Engine,” by Mr. James Richardson. 7.30 p.m. 


‘Tue SHEFFIELD ASSOCIATION OF METALLURGISTS AND Mev \:. 
LURGICAL Cuemists. Assembly Room, at the Royal Victoria 
Hotel, Sheffield. ** Notes on Alloy Steels,” by Mr. T. Swinden 
7.30 p.m. 


WEDNESDAY, OCTOBER 20ru. 

The InstrrvuTion or LOcomorivE ENGINEERS (LONDON) 
At Caxton Hall, Westminster. ** The Management of a Loconio- 
tive Repair Shop,” by Colonel H, E. O Brien, D.S.O., member, 
Horwieh. 7 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS:  BirMINGHA\ 
(irnabuaTEes’ Brancn.- Chamber of Commerce, New-strect, 
Birmingham. Paper, “Die Castings,’ by Mr. V. A. Ford 
7.30 p.m, 


THURSDAY, OCTOBER 2Isr. 

INSTITUTION OF MECHANICAL ENGINEERS.—-Conversazione st 
Storey’s Gate. 

Royat AgronauticaL Soctety.—Royal Society of Arts, 
John-street, Adelphi, W.C, 2. ‘A Comparison of the Flyin 
Qualities of Single and Twin-engined Aeroplanes,” by Squa:| 
Leader R. M. Hill. 5.30 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS 
MEN: YorK TTeEcHNICAL 'Section.—Priory-street Higher 
Grade School, York. ‘ Heavy Oil Engines,’ by Mr, EK. Smith. 
7.15 p.m. 


FRIDAY, OCTOBER 22np. 


INSTITUTION OF MECHANICAL ENGINEFRS.—General] Mecting. 
Presidential Address by Capt, Riall Sankey. 6 o'clock. 


Juntor Institution or ENGINEERS. -Caxton Hall, West- 
minster, S.W.1. Paper, “Impulse Turbines,” by Mr. A. HH. 
Fitt. Lantern. 8 p.m. 


SATURDAY, OCTOBER 23rp. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper, “‘ Vibration, including that 
of Crank Shafts, Fly-wheels and Alternating-eurrent Generators, ” 
by Mr. Julius Firth. 7 p.m. 


MONDAY, OCTOBER 25rx. 


THe Farapay Society aNnD THE Puysicat Society or 
Lonpon.—Institution of Mechanical Engineers, Storey’s Gate 
S.W. 1. General discussion on ‘*The Physics and Chemistry of 
Colloids and their Bearmg on Industrial Questions,’’ to be intro- 
duced by Professor Dr. The Svedberg of the University of 
Upsala. 2.30 p.m, 


WEDNESDAY, OCTOBER 27rx. 


Tue InstITUTE or AERONAUTICAL ENGINEERS.—In the Large 
Physics Theatre of the Royal College of Science (New Building), 
South Kensington. ‘“‘ The Structure of Steel,” by Colonel N. ‘I. 
Belaiew, C.B. At 7.45 p.m. 


Kine’s Coiiece, Lonpon, OLp STupeNnts’ Association 
(ENGINEERING. Facuxrty).—-Holborn _Restaurant. Luncheon. 
1.15 p.m, 


FRIDAY, OCTOBER 29rn. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.— Lecture Theatre, Literary and Philosophical Society, 
Westgate-road, Newcastle-on-Tyne. Annual general meeting. 
Presidential address by Mr. A. Ernest Doxford. 6.15 p.m. 

West or ScottanpD Iron AnD Steet. IystiruTe.--Room 
No. 23, Royal Technical College, George-street, Glasgow. Pre- 
sidential address by Mr. Andrew Gray. Council will meet at 
6.30 p.m. 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
WE ‘understand that Mr. G. Watson, M. Inst. C.E., M.I. 
Mech. E., has now ceased to represent the New Destructor Com- 
pany, Limited, and is carrying on his practice as a civil ani 
mechanical engineer at the same address as before, viz.,.Walter 
House, Bedford-street, Strand, London, W.C. 2. 

Mr, H, V. Carrineton has removed from Cromwell House, 
High Holborn, to 64, Victoria-street, Westminster, London, 
S.W. 1. 





SparKinec Prue CLEANER,—A little device for cleaning the 
sparking plugs of petrol engines has recently been introduced 
by Brown Brothers, Limited, of Great Eastern-street, London, 
E.€. 2.:\It is of Swiss manufacture, arid’ takes the form of an 
aluminium tube closed at one end arid threaded ‘at: the other. 
The thread is the standard adopted for sparking plugs,» Inside 
the tube there isa bundle of several hundred pieces of hard 
steel wire about a couple of inches long., In use the tube is half- 
filled with petrol, the plug screwed in place and the, whole thing 
shaken up vigorously, the loogé wires penetrate all the corners 
ofthe plug and dislolige’ the soot or dirt. The tube is quite a 
nive piece of pressing work, ‘as it’is made in one piece without a 





ers-Rateau type; construeted by the builders. under 





ment in the impeller of fibrous or stringy material such as 


license ; a speed of 17 knots was maintained on the trial trip. 


seam. There is, of course, ia cap to screw inthe top and keep 
the wires safe when the cleaner is not in use. 
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PUBLIC NOTICES 





ssistant Engineer Re- 

QUIRED by the GOVERNMENT of 

PRUS for three years’ service in the 

PU "BL IC WORKS DEPARTMENT. Salary 
¢360-£20-£500 per annum. Free passages provided. 
“Candidates, unmarried, and not over 35 years of 


age, preferably A.M. Inst, C.E, or holding diploma, 
py examination, of the Institute of Municipal and 
County Engineers and who must have a good know- 
eldge of draughtsmanship, building and road work, 





should apply at once, siving age and brief details of 
erperience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Tondon, S.W1, quoting 
M/Cyprus 10,057. Applicants must have ‘served in 
some branch of His Majesty’s Forces during the late 
war, unless satisfactory reasons for not having done so 
can be furnished. 2165 
aan A ssistant Engineer Re- 
QUTRED for _ the NIGERIAN 
GOVE RNMENT RAILWAY for two tours 
each of 12 months’ service. with possible 
extension Salary £480 a year, rising by annual 


Free first-class passages and 
single quarters provided. Liberal leave in England 
after exch tour of service.—Candi{dates, age 22-40, 
who have had experience as assistant civil engineers 
on railway construction and maintenance. should 
anply at once, in writine. giving age and brief deteils 
of exnerience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
M/Nigerit 10,116. Avplicants must have served in 
some branch of Forces during the late war, 


unless svtisfactory reasons for not having done so can 
2122 
by the GOV ERNMENT of CEYLON 


be furnished. 
a for three years’ service as District By 
r neers in the PUBLIC WORKS DE T- 
MENT, with possible extension. Salary £150 per 
a with a temporary war bonus of 331-3 ver 
cent. Free paasages provided.—C»ndidates. prefer- 
ably single and between the aves of 25 and 35, should 
have nwssed the A.M. Inst. C.K. Examination or the 
qualifying s eadebtion of the Municipal and County 
Eneineers. or the examination fer Professional 
Assciateship of the Survevo-s’ Institution (Building 
Section), and possess practical exrerience on works. 
They should be competent in engineering surveying 
ani levelling.—Apply at once, in writing, giving age 
and brief details of exnerience. to the CROWN. 
AGENTS FOR THE COTONIES, 4, Millbank, 
Tonton, S.W.1, quoting M/Ceylon 10,336. Anpli- 
cats must have serv in some branch of H.) 
Forces during the late war, unless sat'sfactory reasons 


increments of £30. 





(iivil Ergineers Required 





for not havirg done so can be furnisbed. 2204 
(‘ivil Engineers Required 
by the GOVERNMENT of CEYLON 
for annointment as TRRIGATION ENGI- 


P NEERS for three vears’ service in the first 
instance. Salary £450 per annum, with a temporary 
war allowance of 33 1-3 per cent. Free passages pro- 
vided.—Candidates. not over 35 vears of age. who 
must have passed the A.M. Inst. C.E. or an eanivalent 
examination. and who have a thorough knowledge of 
survey, levelling. earthwork. and the principles of 
roaimaking, waterworks and building construction. 
preferably with actual experience in the design and 
construction of irrigation projects, should apnly at 
onee, in writing. giving ace and brief details of exne- 
rience. to the CROWN AGENTS FOR THE 
COLONTES, 4. Millbank, London, S.W. 1, and quoting 
M/Ceylon 10,348, 2210 





(iivil Engineers Required 
by the GOVERNMENT of NIGERIA 
a the <p yt sy DEPARTMENT for two 

irs of Bi 
anit oo > twe ve months’ service, with 
M. 10,328.—DISTRICT ENGINEERS, with salary 
of £800 @ year, rising by annual increments of 


£40 to £920 a vear. 

M. 10.336.—SENIOR ASSISTANT ENGINEERS. 
with salary of £720 a year, tising by annual 
increments of £40 to £920 a year. 

M. 10,832.—JUNIOR ASSISTANT ENGINEERS. 
with salary of £480 a year, rising by annual 
increments of £30 to £720 a year, and thereafter 
by annual increments of £40 to £920 a year. 








2 Hoong single quarters and first-class passages pro- 
— _iberal leave in England on full salary after 
Ay 


Candi ates should be duly qualified civil engineers 
who have had experience in railway surveys. 
z For the positions of | District and Senior Assistant 
E ngineers a knowledgeof tacheometric surveying is also 
equired.—Application should be made at once, in 
the OB stating age and brief details of exnerience, to 

e CROWN AGENTS FOR THE COL ONIES, 4, 
rege London, 8.W.1, quoting the refere ence 
; or of the vacancy for which application is made. 
= idates must have served in some branch of His 
Majesty’ 8 Forces during the late war, unless satis- 
ef reasons for not having done so can be fur- 


nish 2209 
re at GOVETO RNMENT of the TANGANYIKA 


ERRITORY for a period of from 20 to 30 


months, with possible exten 
’ sion. Salary £300 per 
annum, rising to £400 per annum by annual incre- 





Survey evor Required for 
he FORESTRY DEPARTMENT by 


of — and liberal leave in England on 
en salary. Free .—Candidates, age 22-28, 
es re y unmarried, who must have served in some 
te ¢ His Majesty’s Forces during the late war, 
Sather eir reasons for not doing so are entirely 
perennial should have a thorough knowledge of 
dali ng, including plane table compass and theo- 
ae e work, computation and map drawing.—Apply 
ap a, by letter, stating age, whether married or 
CRT mod. full particulars of experience, to the 
bani Ww AGENTS FOR THE COLONIES, 4, Mill- 
estminster, S.W, 1, quoting M/10,305. 2208 





Aircraft Research 





Che Engineer 


———_~—_——_—_ 


PRINCIPAL CONTENTS OF THIS 





The Air Conference. 


Hudson River Vehicular Tunnel. 


Stresses in Portals.—No. II. 





Commercial Vehicle Show at Olympia. 


Labour. 


Tests of a Concrete Arch. 








French Engineering Notes. 


ISSUE. 


and Developments. 














PUBLIC NOTICES 


[Jnion of South Africa. 


BREBNER SCHOOL, BLOEMFONTEIN. 

WANTED, an ASSISTANT MASTER for the 
Brebner School, Bloemfontein, Orange Free State. 
South Africa, to commence duties 19th January, 1921, 
Must be an Associate of the Royal College of Science, 
London, on the engineering side, or a Bachelor of 
Science in Engineering, of some recognised University, 
hold the Board of Education Parchment Certificate, 
England, or the Privy Council Certificate of Scotland, 
or a University Diploma in Education, or an equiva- 
lent Certificate. 

He will be required to teach Mathematics and 
General Science in the day school and _ Machine 
Design, Construction and Drawing and the allied 
subjects, especially Mechanical Engineering and 
Mechanics, in the evening classes. 

Experience in teaching essential. 

Salary £360 per annum, rising by annual increments 
of £20 per annum to £540 per annum, plus war bonus, 
which at present for a married man is £122 per arnum, 
plus about £120 per annum for evening class work, 

If the successful applicant is prepared to enter into 
an agreement on his arrival in South Africa to serve 
the Administration of the Orange Free State Province 
for a term of not less than three yeurs, a refund of 
his passage money to Cape Town at First Class Inter. 
mediate (B3 or B4) or Second Class Mail (D1) rate will 
be granted, on production of the usual receipts. 
free railway warrant for first-class ticket from Cape 
Town to Bloemfontein and a warrant for 200 Ib. 
excess luggage will be supplied. 

Applications, in duplicate, stating age, academic 
and professional qualifications and length of teaching 
experience, with subjects taught, must reach the 
SECRETARY, Office of the High Commissioner for 
the Union of South Africa, 32, Victoria-street, 
London, 8.W. 1, not later than 15th Novena. 30a. 











[J niversity College, Notting- 
HAM. 


MINING DEPARTMENT. 
The Council price APPLICATIONS for the POSI- 
TION of LECTURER in MINING and allied subjects. 
Preference will be given to candidates who have 
had a full time day college training and good practical 
experience. 
Salary £400 per annum. 
Further particulars may te had from the REGIS- 
TRAR, to whom all ——* should be sent on or 
before 18th November, 1920. 2194 





\ igan and District Mining and 
TECHNICAL COLLEGE. 
invited for the 


Applications — are following 
VAC. 


LECTURER IN MECHANICAL ENGINEERING, 
EECTURER IN ELECTRICAL AND MECHANICAL 
ENGINEERING. 


Salary scale :— 
Grade _I.—£160-£10-£3 
Grade I1.-£250-£10- 200-21 5-£500. 
In fixing initial salary, full allowance will be made 
for years of service in teaching or in industry. 
ee may be had from the P: 





DE EPARTMENT, 


weet. PLOYERS REQUIRING JUNIOR DRAUGHTS. 
Factory. ah apply at the Government Instructional 
disabled ex. ateee- ae. Jwiekenham, where suitable 
and ge (raining, are wae Seg 
Ssistance of empl 
th Ployers is requested to gi 
®se men, who have now completed their telning, o 


fresh start in life, 
B. S. GOTT, 
Divisional Director, 


28 inistr. of Labour Train- 


AL, to 
m applicati should be sent as sarly aa possible. 





Reconstruction Reinforce- 


MENT. 
pa ged are INVITED to APPLY for PAR 
TICULA of the WALKER- WESTON REIN- 
FORCKMENT. which offers scientific and economic 
advantages over all existing types. The Walker 
Weston System is used by the Port of London Autho 
rity on its vast schemes of construction, with 
+ ~ aprast results. Agents wanted in several 
stricts. 


THE WALKER-WESTON CO., Ltd., 





Guildhall, Westminster, S.W. 1 
14.10.20, 2133 





ik7, Wormwood-stree' 
London, E.C, 2, . x 


PUBLIC NOTICES 





TO CONTRACLORS. 
Belfast Waterworks. 


MOURNE SCHEME. 
CONTRACT! A. 
FOR THE CONSTRUCTION OF THE 
“SILENT VALLEY ” STORAGE 
RESERVOIR, &c. 


Ibe Belfast City and District Water Commissioners 
ared to receive TENDERS She ee 
Meiko Vas: a CONSTRU: C1ICN the 
"STORAGE RESERVOIR. 
&e., in the MOURNE MOUNTAINS, County wo, 
baving an Earthen Embankment about 1500ft. long 
and 90ft. “high, and a storage capacity of 8000 million 
gallons, with an Outlet Tunnel, Waste Channel and 
other auxiliary works, also the Construction of a 
temporary Works Railway. 

The contract drawings and specification have been 
pa LA the MS eed Chief Engineer, Mr. 
F. W. M Cullough, M. Inst. C.E., Water Office, Royal- 
event Belfast, and —~ be inspected at his office 

op any week-day by Saturday), between the hours 
of 10 a.m. and 5 

Duplicate copies or the ioe sage and form of 
lender, &c., may be obtained from the undersigned 
apon payment of the sum of Five Guineas. ‘Lhis sum 
will only be repaid by the Commissioners after the 
receipt of a bona fide Tender which has pot been 
withdrawn. 

On the ‘luesday and Friday of each week, 
mencing with Tuesday, the 2ath inst., an ‘Assistant 
Engineer will meet intending contractors at the 
Engineer’s Office, at Ten o’clock forenoon, and accom- 
pany them to the site of the proposed works. 

Tenders, sealed and endorsed ‘“‘ Tender for Silent 
Valley Storage Reservoir, &c.,"" must be delivered 
by registered om. and addressed to the undersigned, 
3 p.m. on Wednesday, 3rd November, 


1920. 

The Commissioners do not bind themselves to 
accept the lowest or any Tender, nor will they be 
= for any expenses incurred in making out 








3 
W. L QUINN, 
Water Office, & . 
Royal-avenue, Belfast, yea 
9th September, 1920 1525 
‘0 CONTRACTORS. 


Belfast Wassewarke. 


MOURNE S — 
CT A. 
FOR THE pov OF THE 
“SILENT VALLEY” STORAGE 
RESERVOIR, &c. 
SCHEDULE OF QUANTITIES. 

A Sang nen bes Krag oy OF QUANTITIES ” 
e for the above extensive 


been_ prepared 
Storage Reservoir Bo | other Works in the Mourne 
Mountains, County of Down. Contracto 


th 
f Quantities.”’ on applica- 
tion and payment to mi 0 of the sum of Guineas 
ver copy, which sum ‘will not be re repayab! 
ACHESON FERGUSON, 
uantity Surveyor, 
Scottish ereet ach Buildings, 
Belfas' th September, 1920. 1524 


[lenders Wanted for Purchase, 


together or separately, of FOUR Second-hand, 
re-usable, W.I. RAILWAY BRIDGE SPANS with 
eross girders, ex Keadby Old Bridge, G.C. Rly. Box 
type plate main girders about 80ft. long, cross 
girders 21ft. long, spaced 4ft. apart. Has carried 
double-track main line traffic. .Main girders each 
193 tons, cross girders each 153 cwt. 

gue ission to view apply, 








CO., Ltd., Contractor’ 
Office, Gunness, near ter. . 2195 . 


PUBLIC NOTICES 





THE COMPANIES ACTS, 1908-1917. 


[2 the Matter of the Letchworth 


ENGINEERING COMPANY, Ltd, 
IN VOLUNTARY LIQUIDATION, 
T. Fourier Le Bano, Son AND WHITEs 
Accountants and Auditors. 
H. Maynarp Carter, F.S.A.A. 
ARCHIBALD Waite, F.C.A 
Norman Brew, A.C.A 
79, Wool Exchange, 
Coleman-street, | 
London, E.C 
15th hw Boy "y920. 
Deas Srr (8), 


I hereby give you notice that in pursuance or 
Section 188 of the Companies (Consolidation) Act, 1908, a 
meeting of the creditors of the above-named Company 
will be held at the Registered Offices of the Company, 
Victory Works, Letchworth Garden City, Hertford- 
shire, on Friday, the twenty-ninth day of October. 

1920, at 12.15 in the afternoon, for the purposes pro- 
vided for in the said Section. 
Yours faithfully. 

NORMAN BELL, 
Liquidator. 





2170 
(jounty Borough of Wallasey. 
AND WATER DEPARTMENT. 
TO ENGINEERS AND CONTR ES 
STE ROOF FOR BOILER-HOUS 
The Ganvanties of Wallasey invite TENDERS for 
the STEEL WORK of a ROOF as follows -— 
Span 44ft., length 44ft. 
Five Trusses with Angle Iron Purlins, Gutters. 
Down Pipes, &c. 

Plans, specification, &c., may be seen and forms of 
| eae obtained on application to the Engineer, Mr, 
J. wther, at his offices at the Gasworks of the 
Thameielian Limekiln-lane, Wallasey. 

Sealed Tenders, on the form provided, addressed 
to the undersigned and endorsed ‘‘ Roof, Gas Exten- 
sion,’’ to be delivered per post to my potlice not later 
than Tuesday, the 16th November, 1920 

‘ Fe a arriving at a later time cannot be con- 
sider 

The contractor will be required to enter into a bond 
for the due performance of the cont The 
poration do not bind themselves to accept the lowest 
or any Tender. 

Dated this 14th day of Oe, a. 

cook, 
Town Clerk. 

Town Hall, Wallasey. 2149 





.) amnagar Dwarka Railway Com- 


PANY, LIMITED. 

TENDERS are INVITED for the SUPPLY of about 
35 TONS of BRIDGEWORK, comprising 60 spans of 
6ft. in the clear. 

Form of Tender, specification, general conditions of 
contract, and copy of the contract drawing may be 
obtained from the Consulting Engineers, Messrs. 
RENDEL, PALMER and 7. 12/14, Dart- 
mouth-street, Westminster, S.W.1, on payment of 
the sum of 10s. 6d., which will not be returned 

Tenders must be delivered at the above address not 
later than Noon on Tuesday, 2nd November, 1920. 


> 
7é 


(Sounty Borough of Halifax. 


The Tramways and Electricity Committee of the 
Halifax Corporation have FOR SALE the following 





PLANT :— 
ONE 750 K.W. Continuous-current GENER- 
ATOR coupled to a Horizontal Slow-speed 


Cross Compound Corliss Valve ENGINE. 
FOUR Babcock and Wilcox WATER-TUBE 
BOILERS. 
The above can be seen working at any time, and full 
particulars can be obtazane on application to Mr. 
Rogerson, M.I.E.E. 4 a Electrical Engi- 
neer, Foundry-street, Hali 
Tenders for the above cas should be delivered to 
the Town Clerk, Town ~ i Halifax, not later than 
Friday, December $rd, 1920 
The highest or any Tender not necessarily accepted. 


y Ord 
Y DERCY SAUNDERS. 
Town Clerk. 
9th October, 1920. + 2137 





2 , 
[Ihe National Foremen’s Assoc- 
My of the 
ENGINEERING ALLIED Baw ay 
¢ tered under 4 Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in -. aw Capacity. 
All communications to ffices. 
: a High Holborn, 


anes j London, W.C. 1. 





PUBLIC NOTICES (continued) 
Page II. 





“ENGINEER” WANTED 


ANTED, THREE VOLUMES of “ THE ENGI- 
NEER,”’ bound or unbound, for January to 
June, 1911, and from January to December, 1916. 
State_price. —Address, | P1000, The E Engineer_Office Office. 
ee ee ne 


SITUATIONS OPEN 
Page II. 


SITUATIONS WANTED 
Page 








i. 
MACHINERY, &e., WANTED 
Page IV. 


FOR SALE, 
Pages IV., VHI., CVIII., and Ci. 


AUCTIONS, 
Pages CVIII. and Oil. 


PREMISES TO LET OR WANTED 
Page CVIIL 


WORK WANTED, Pages IV. 
AGENCIES, Page Iv. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates See 
Page 405, col. 1. 


a 








NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXI. 





THE EN 


GINEER 





Ocr. 2 a8 





PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continueg) 





Rees for Service on Indian 


ILWAYS. FOUR ASSISTANT CIVIL ENGI- 


acntiates for appointment must have passed the 
A.M. Inst. C.E. examination or held an exempting 
egree, possess a thorough practical knowledge of 
instrament work, and be well trained in ordinary 
engineering knowledge. Preference will be given to 
those who have had some experience on British or 
Colonial Railways or on Field Service with the Royal 
Engineers. 

Age 24 to 30 years, 

TeRMs.—A 3 years’ agreement in the first instance, 
first-class free passage to India and home again on 
satisfactory termination of service, leave, &c., in 
accordance with the Company’s Rules. 

SaLary. encing 4 to Rs. 700 
according to age and qualifications, rising in accord” 
ance with the Company’s Rules. 

Selected candidates will only be finally appointed 
subject to their passing a strict medical examination 
by sulting Physician to the Company con- 
cerned. 

Applicants must give a full record of their career in 
chronological order, with dates, giving details of their 
general and technical education, training, and subse- 
quent experience, with copies only of any testi- 
— certificates, &c., which they may have in 

ossession. Details of service with H.M. Forces 
Should or given. 

Full particulars, stating age, whether married or 

single, &c., t above, be sent to 
R an a) 


should 

nd TRITTON, 12/14, 
Dartmoutb-street, Westminster, S.W. 1, not later 
than 30th October, 1920. 2168 


Singapore, Straits Settlements. 


a oes FOR 


WANTED, for a Portland Cement Works in’ Sings. 
Dore, recently completed, an experien EL 
TRICIAN-ENG GINEER. Salary £650 £700 per E 4 
with ‘free house at site and participation in bonus. 
Three yea excellent prospects. Capital 
ks, £250,000. Power-house plant consists 
of four we -tube ine a. one 500 K.W. and — 


200 

Volts, esa ho 

light. pair plant io, be. 

steam tur tor.—Applications, 

married or single, salary required, training and ex- 

ence in detail, with bs and copies of not more 
testimonials 


than erences, to 
lodged with ©. C. LINDS: Y and PEIRCE, MM. inst. 
. — Hope street, G 





4 ts, 

: electro 
installed : 1500 K.W. 
stating age, 





ETALLURGICAL CHEMIST WANTED to Control 

Mw on XK. work a battery of Alloy Electric = 

bly with Steel Works Training ay- 

ment by vralary and bonus on output. Mary ie stating 
particulars of training and experience, to NEW 

CASTLE ALLOY CO., Ltd., Rowlands Gill. 2152 A 


oye WANTED, with Connection 

ng buyers of electrical material, chiefly con- 

duits “and fi fittings, for London and district. = Acivens, 
2045 The Engineer Office, 2045 


HIFT CHEMIST WANTED for Heroult ae 
Furnace Plant.—Apply, giving particulars of 


training, and salary required, to T NEW- 
CASTLE ALLOY CO., Lia. Rowlands Gill. 2151 4 
TRUCTURAL sTRELWORK —SITUATION 
ACANT for First-class TRAVELLER | for 











. 3185/7, *Gasen Victorta-street, E.C. 4. 
P2176 a 


WO CIVIL ENGINEERS, with Practical Expe- 
rience of Surveying, Levelling, Making Canals 
for Irrigation, Light -Railway Construction, Super- 
vising Erection of inery and Buildings, Pumping 
Installations, &c., REQUIRED in the Sudan.— 
Address, stating age, mene and salary eeewes, 
2185, The _Engineer 0 2185 
ORKS MANAGER _ "aa for Motor eas 
Works, which is being re-located ; must have 
food Manufacturing Experience on standardised lines, 
be @ thorough organiser and sound on system; able 
to lay out works and decide on plant; excellent 
opening for ambitious man; commencing salary £550. 
—Address, Rag The Engineer Office. 2131 a 
WA YOUNG MAN, Technically Trained for 
Besienene Works in Yorkshire, experfenced in 
up-to-date workshop practice; one with Drawing- 
office experience and knowledge of eregrenmins work 
prefe: good prospects for an energetic and capable 
man.—-Address, stating age, experience, wages re- 
quired and copies only of any testimonials, “PaIss, 
The Engineer Office. P28. 
W5SrED y an Old-established Firm in orks, 
making Scientific and High-class Engineering 
Work, a skilled DRAUGHTSMAN, to Take Charge of 
Drawing under 


Chief; must ‘be a disciplinarian, 

——— and capable of getting out work quickly. 
tate age, experience and salary required:—. adress, 

2123, The Engineer Office. 2123 a 
ANTED, CHIEF eg at nan for Old- 
established firm manufac - a 
traction engines, &c. Experience io 2 th line essen- 
tial. State age, experience, and salary required, with 
full particulars.—Address, 2107, The Engineer aR, _—— 








TANTED, FACTORY MAINTENANCE FOREMAN, 
experienced.—Apply OF a 


epting particulars, references and salary ui 
ALL MFG, OO., Ltd., Braintree. 170 a 


ONTRACTORS’ AGENT for Overseas Work, with 
experience in Heavy Masonry and Quarry Work : 
kuowledge Spanish or Portuguese desirable. Applica- 
tions will be treated in strictest confidence, a wee 
2161, The Engineer Office. 2161 a 


oa BODY BUILDER REQUIRED IMME- 
age om for _ known firm of steam wagon 
Must be man emiliar with modere Ts methods 

Good! and the latest practices n woodworking “206. Ph 
Brogpecss for Suitable: man. —aaaven hl he 











Ore, CLERK for Mechanical Engi Fulham 

istrict : rst-class arithmetician and writer, 
knowledge of Railway and Purchase Accounts, Wages, 
&c. (120 hands).—Address, stating age. salary, and 
— engineering experience, P2192, The Engineer 





P2192 a 








SITUATIONS WANTED 


ANTED, TWO YEARS’ PRACTICAL WORKING 
EXPERIENCE in good London Engineering 
Works by young engineering student hae three years’ 
technical college 1c Te —Write, G.T., 79, Gart- 
moor-gardens, 8.W. P2181 B 


BETTER LINK BETWEEN 
NEEDING GOOD MEN AND GOOD MEN 
DESIRING RE-ENGAGEMENT. 

My Service, which is quite free, offers the best 
method of getting just “‘ the Right Man.”’ I can 

INTRO DUCE MEN to COMPETENTLY FILL 

VACANCIRBS in any branch of the Engineering Trade. 


A. EVAN “HARRINGTON, 
Introduction Agent, 
61, Eastcastle-street, London, W. 1. 
** Where the best men come from.”’ 
Museum 6223. 223 








EMPLOYERS 


Tel. No., 


NTED by eee". Linotype 


Goss ‘and Hoe eetee in ach! ly conversant sap 
tion as works manager, nes; would preter pat! 
r ‘on a, a otebman. c “redentials any 
Denmark: hill, 8.E. s TT, 25, Grove Park, 


P2159 
EINFORCED CRORETE EXPE RT. 
ENGINEER, with years’ American 
British experience, in ie. osition, 
APPO NT on or after 1s March, 
WOULD JOIN TR of Consulting ‘p 
knowjedge of Scandinavian languages, Gor 
F Address, P2128, The Engineer 


and 











Office, 
P2128 B 

(25) DESIRES Pos'r 

vil Engineer’s Assistant - Bo0d 

“rae 





onus. EPGINEER 
techni ings gh ical 
cal and practical experi e 
man, late assistant engineer, ?. W.) De indi 
P2211, The Engineer Office. P2211 » 
FRENCHMAN, Writes 

Ooch eh practical knowledge st engps 

ing and tools, is DESIROUS of REPRE SENTING 
BRITISH FIRMS in France. Best trade tefewe 
Wovld come over to make arrangements — M. BET 
215, Brd. de la Liberte, Marquise, P.d.C., Frange. X, 
P2195 


PAU ASSMAN DESIGNER REQUIRE 
Di"t10x RK. oS, < LeagiantSicnal. mecha 
lence, ny capacity, Lo 
Address, P2207, The Engineer Office. —" a 











RAUGHTSMAN, JUNIOR (21), SEEKS 
Would go abroad; 5 years D.O., 2 years sho} 

exp. structural, gasworks, and bakery m/c eal 

Address, P2177. The Engineer Office. P2177 i a 


Post. 





UNIOR ASSISTANT or DRAU GHTSMAN ww (a) 

EEKS POSITION with civil engineer or engi 

B.Sc. Engineering (London), 1st Class 

war service—Addregs, P2201, The 
Pi 


2201 8 


ieering firm ; 
years’ 
EB Weincer Office. 





UNIOR DRAUGHTSMAN (20), Good General apq 
education,“ 2 years’ D.O. experience in 





DVERTEER, Single, with Considerable Survey- 

i ing and mining experience, WISHES for JOB 

with contractor.—Address, P2206, The Bnei Office. 
P2206 B 


GENERAL MANAGER (42), M.I.M.E., M.I. and 

I., now disengag DESIRES POSITION ; 
thoroughly practical and commercial engineer; ex- 
perienced in mass production, costing, sales and office 
routine ; recognised organiser of labour; energetic, 
ful and highly recommended: specialised in 





to Internal 





Ww, OB or age 
Singapore, Straits fiddeoenta 
QUARRY FOREMAN. 
WANTED, for a Portland Cement Works in Singa- 
pore, recently completed, an experienced QUARRY 
to gain 1000 cubic yards of coral per day 
Teefs the coast. Must be experienced 

the use of Explosives under water, familiar with 
Tools and. a good organ: 


iser and 
ganger. Salary according to exper: nished 
house, water, light. &c., will be provided. Three 
Years’ pe oy Excellent prospects. Capital cost 


of wor: £250,000. 

Applications stating age. married or single, salary 
required, ence in detail, with dates, and copies 
of not more than six testimonials or suitable refer 
ences, to ged with Messrs. C. C. LINDSAY 

180, Tapegeet 


Glasgow, on or before the tath eae 
udan Government. 


Sudan Gozmmment Railways and _ Steamers 
Dept. REQUIRE the SERVICES of a DISTRICT 
ENGINEER, a 25 to 30 years 

QUALIFICATIONS.—Civil engineer with permanent 
way experience, A.M.IC.E., or student of same; 
pablic school education. Salary £E480 plus war bonus 
of £E120, which is subject to alteration by Govern- 





'ANTED, DRAUGHTSMAN, 
Combustion Engine Work. beter of taking 
o—- of small drawing-office and undertaking plan- 
ni ~ 5. and estimating work.—Apply, Works Manager, 
Messrs. MARK WEBBER, Ltd., Church am Ben 
Guildford. 





+ 

ANTED, ELECTRICAL DRAUGHTS.- 
aged to get out Wiring Plans, 
agrams, and Order Mate: in connec- 
tion witb Ships’ etellation. Minimum 
wage £5 15s. per week. Working hours 
39% per a. aan experience, and salary 

must be st 
Speir to HARL! AND and brine: (7 ft. . 

e. 





ats. Experienced DRAUGHTSMAN for 
\ structural steel work, capable of Designing and 
Estimating. Give full particulars of experience and 
salary required.—Address, P2198, The Engineer Office. 








ment (£E1 equals £1 Os. 6d. sterling approx.). 

No income tax is charged or contemplated in the | 
Sudan. 

Permanent, if retained in the service after expira- 
tion of usual-12 months’ contract, which may be 
extended by 6 months at option of Government.— 
Apply by letter. enclosing copies of testimonials, to | 
Sir A. L. W K.C.M.G., Queen Anne’s Chambers, | 
Applications to be 


Broadway, Westminster, S.W. 1. 
2157 


marked ** District Engineer, S.G.R.’ 





SITUATIONS OPEN 


3 ADVERTISERS Beg to Thank All Those Who 
plied to advertisement No. 1695, and to inform 
them “that the VACANCIES are now FILLED ._ 2206 


ANTED for india, Competent SALESMAN, with 
ability to conduct commercial correspondence, 
nevins a@ thorough general 8 agg with all kinds 
mgineering Machine Tools, Woodworking Machi- 
} thy &c.; able to give demonstrations; age under 
30, single.— Address, 1887, The Engineer oe . 
a 


gee MANAGER, London Office of North 
England -manufacturing engineeers ; knowledge 
handling of bulk materials desirable. State selling 
experience, references, age and salary.—Address, =e 
The Engineer Office. 2 


AT AED MACHINE SHOP MANAGER RE- 
for large sage gon works. Must 
have first-class ——, in all latest machine tools 
and up to date ods for obtaining output. Plant 
to be controlled "meludes large variety and a big range 
in sizes of machine tools. Permanent post for pro- 
gressive man.—Applications, stating age, salary 
expected, — —— and pon ma = + to 
be addressed to 2055, The Engineer Office. 2055 a 


ASSSTANT- MANAGER WANTED for tet 
Department of Clyde Marine Engineering Firm. 
Applicant must bave the following experience .— 
Workshop, Drawing-office, Fitting-out of Machinery on 
Board Ship in the Harbour or Carrying-out Repair 
Work. Preference given to one having Board of Trade 
Certificate. Apply, stating experience and salary 
Fag Re ma ** MARINE,” Wm. Porteous and 
. Advertising Agents, Glasgow. P2187 a 


COMPETENT CIVIL ENGINEER REQUIRED for 
J the East, used to Eastern tropical countries, and 
capable of taking complete charge of Stone and Steel 
Bridge Erection, Maintenance of Roads under local 
conditions, and General Engineering Work. Must be | 
up-to-date, energetic, and capable of carrying out | 
surveys over rough and difficult country.—Write, 
stating age, school, full detailed particulars of train- 
ing and experience, to Z.R. 531, care Deacon’s, 
Leadenhall-street, London, E.C. 3. 2179 a | 


IRST-CLASS ENGINEER REQUIRED, to be 
thorovghly familiar with the Design and Lay-out 
of Blast-furnace, Steel Works and Rolling Mill Plant, | 
and capable of Controlling Drawing-office for same. 
State age, experience and salary required.—Address, 
217 4, The Engineer Office. 2174 A 


OUNDRY MANAGER REQUIRED, Accustomed 
to the Scientific Production of Rain-water Goods. 
-~—-Write, giving age, experience, references, salary 
required, "7 868, Sells’ Advertising Offices, Fleet- 
street, E.C. 2158 A 
SOMFOUMEEY WORKS MANAGER WANTED 
in London district must be adept at Machine 
and Plate Moulding and familiar with this branch of 
work in all its aspects, since advertisers having old- 
established sobbing foundry, now wish to concentrate 
on repetition work as far as possible. Only men of 
experience, initiative, recognised._ organising ability 
and straight record need apply. Please state experi- 
ence and salary required.—Address, P2175, The 
ingineer Office. P2175 A 


UNIOR MINING ENGINEER REQD. as Assist. to 
e Manager, G.M., S. America; R.5.M. or Cam- 
borne course —Apply, LAURIE and CO., Employ- 
ment Specialists, 28, Basinghall-street, E.C. No pre- 
liminary fee. 2223 A 
WV ILL MANAGER.—WANTED by an 
J tm of Steel Manufacturers in the Midlands, 
possessing several large Rolling Mills, a MILL 
MANAGER, with a thorough knowledge of the Pro- 
duction of Blooms, Billets, Sheet Bars, Rounds and 
Bections.—Address in confidence, stating age, experi- 
ence efid salary required, 2141. The Engineer oe. 
1414 























| 




















Important 


| ence and salary required.—Address, 


P2198 A 
ANTED, LEADING DRAUGHTSMAN, to Take 
\ Charge Drawing-office under Engineer, for group 
of large Collieries in South Yorkshire; ¢ pros- 
pects for first-class man. Details of training, experi- 
2144, a 


| neer on 





TED, TWO ~ ee ae 

ADRAU GHTSMEN ; accustom: 
Design of Electrical Switchboard Lay-out and Ct 
Electrical Work; others accustomed to Lay-out of 
Pulp and Paper Mill Machinery.—Address, giving 


particulars of experience, 2148, The Engineer As- 5 
A 


HIEF DRAUGHTSMAN WANTED IMME. 
‘DIATELY in the Works Department of a large 
firm near London; used to Design of Steel Buildings 
and Lay-out of Machines, &c.—Ad giving refer 
ences, qualifications, age and salary, 2153, .- -E _— 
neer Office. 





locomotives | and gg motor yehicles, iron and 
eneral engineering.—Address, 
& R. Rol 12, Mornington villas, Bradford. P2122 8B 





M.I.C.E.. Present Construction, Finishing, RE- 

e QUIRES POST. 12 years’ practical experience 
en large construction jobs, buildings, reinforced con- 

crete, steel work, railways; used to handling men.— 
Address, P2208, The Engineer Office. P2208 B 





Bore Who Has Had a Long Bxoerienms and 
will ‘shortly be porenineteng present engagement, 
OFFERS his SERVICES as PURCHASER of WORKS 
SUPPLIES ; > ased to “handling large contracts.— 
Address, P2190, The Enginecr Office. B 


TRECTOR and GENERAL MANAGER (33) of 
well-known engineering company DESIRES 
CHANGE. Practical and extensive experience in all 
branches, exceptional organiser. Good salary re- 
quired. Willing to invest capital in sound concern, 
or would purchase outright.—Address, P2189, The 
Engineer Office. P2189 B 


LECTRICAL ENGINEER (32), B.Sc. (Hons.): 
A.M.LC.E., A.M.I.E.E., is OPEN for EN- 
GAGEMENT at an early date; sound technical 
training and practical experience; post with con- 
sulting engineer or involving research work preferred. 
—Address, P2090, The Engineer Office. P2090 B 











Mainten 


Seaerne. Mechanical and Figen. . 
anc 


nce or _ production, OFF / gf first-class 
faithful SERVICE ; age 37; experience. 
i will convince.—Address, Pelt The Enginect 





NGINEER, Retired from Indian Government 

Servige, inteids settling at home, WISHES to 

REPRESENT in Sootiand good Engineering, Motor 

and Mill-furnishings Firms; first-class testimonials 

and bank references; live and expert representation 
guaranteed.— Address, P2130, The Engineer A. 2 
2 B 





‘See 4 DRAUGHTSMAN WANTED for Large 
Locomotive Works. Must have first-class —_— 
rience, energetic, and well up in shop p 

able to get out work quickly and correctly. Replies 
will be treated in confidence..—Write, stating terms, 
to D. J., care Brown’s, Tothill-street, pcmaer yl 





RAUGHTSMAN WANTED for a Small Blast- 

jant, where alterations are contem- 

=. Applicants must be conversant with modern 

Bast furnaces, and ares. of Designing and Laying- 

eut Plant.—Address, ting age. experience = 
salary expected. 2155, The Engineer Office. 2155 


| eg et pte -—WANTED, SEVERAL COM; 
PETENT DRAUGHTSMEN by large firm o 
Construvtional Engineers in North-West a England ; 

accustomed to Preparing Working Drawings for Bridge 
and Roof Work. State age, experience, salary and 
when at liberty —Address, 2132, The Secines GO — 


wee with Civil Engineering fase 
rience,- REQUIRED to undertake Calculations 
and Detailing of Reinforced Concrete and rem 
Steel Work.—Address, giving full particulars of ag 
experience, salary required, &c., P2193, The Ragincer 
Office P2193 a 


\NGINEERING DRAUGHTSMAN REQUIRED 

at the Electricity. Department, nee 
borough Council, 85, Fulham Palace-road, W. 
Knowledge of lay-out of Generating Plant destewie. 
Salary £427 per annum, imelusive of ail muses .— 
Applications, in candidates’ own handwriting, giving 
full particulars of age, qualifications, experience, &c., 
to be delivered to the ENGINEER and MANAGER, 











| 85, Fulham Palace-road, W. 6, not later = Friday, 
| 29th October. 2180 a 





QOD DRAUGHTSMAN WANTED. Accustomed to 
Steam and 5 age Cranes. (Leeds district.) 
State experience, d salary in confidence. 
~——Address, 2190, rhe inginger Office. 2190 A 
I EADING DRAUGHTSMAN WANTED for Work® 
4 Drawing-office (Lan ire); workshop experi- 
ence essential ; permanent position for suitable ™ 
~Address, 2162, The e Engineer Office. 2162 


OCOMOTIVE I DRAUGHTSMAN. Thoroughly — 
perienced, RB. oe IRED DIATELY ; pri- 
vate age, 


works. Sta experience and wages.— 
Address 2130, The pH. i Office, 21380 A 


+ENIOR DRAUGHTSMAN aaa Must be 
h good Mathematician, have shop experience ; tive 
years’ Motor Vehicle Drawing-office training necessary ; 
good salary to right man,—Address, 2169, The bugl: 
neer Ottice. 2169 
rP\HOROUGHLY Experienced DRAUGHTSMEN < 
QUIRED, accustomed to Conveyor, Elevator and 
Handling Plants and Structural Detailing.—Apply, 
ROBERT DEMPSTER and SONS, Lid., Hose Mount 
jronworks, Elland, Yorks. 2159 a 


j ANTED AT ONCE, Experienced FOREMAN 
BLACKSMITH, able to take charge of some 35 
smiths, light stampers and sheet metal workers ; 
capable of rapid and economical production of light 
repetition -work and has previously been a foreman or 
assistant ditto.—State age, wages and give full par- 
ticulars of previous employment to SAMUEL Tog 
and CO., Ltd., Banbury. 210 
NGINEERING FOREMAN for for “Works “in since 
Lancashire. Must have thorough knowledge of 
Generali Shop Work, Repairs and Maintenance of 
Machinery, including Boilers and Locomotives.— 
Address, stating age, experience, wages asked. &c., 
2216, The Engineer Offic. 2216 a 


NGINEER va88). rapes DESIRES POSITION 
abroad, Inte. B.Sc., four years shops apd 
drawing-office. Sruteiny of internal combustion and 
steam engines, fig, tool and press tool design. Good 
reference; free to start.—Address, §2196, The Engi- 
neer Office, P2196 B 
NGINEER (40). Disengaged. 24 Years’ Practical, 
iar” rpert bigh-cl =. rediierion 
organising experience oa ~~ "nas DP on 
and etition work, EKS PO: Works M: 
ager. action Engi Chie ‘Dope. <= — 
sentative.—Address, The Engineer 








ieee. 
191, 





D TOOL Bn ny SEEKS POSI- 
where initiative is 

knowledge 

Jigs, 

y con 


cient - mass production.—Address, 
P2125, The ineer Office. P2125 B 
‘XPERIMENTAL ENGINEER ants INVENTOR. 
American, age degrees. 
eight years’ research a = yt = work 
with prominent engineering and manufacturing con- 
cerns. Experience covers wide range of apparatus. 
Can organise and direct development work, supply 
ideas, and obtain results. Available January 1st.— 
Address, P2180, The Engineer Office. B 





gas cylinders, motor perts, wat 
. &e., or would accept postin et 
re. London district essential — Address, 
P2i07, The Engineer Office. P2107 0 9 


UNIOR DRAUGHTEMAN (22). DESIRES Posi. 
‘iy ¥ = " --- of good experience : rom 
drawing-office experience on ele. 
ry petrol plants, compressed air, and 
ural and general engineering. Quick and acey. 
ree any district or abroad.—Add 
Engineer Office. 











LEADING FOUNDRY FOREMAN (35) DESIRES 

SIMILAR POSITION. Control, technical and 
practical, metallurgy, high-class jobbing and repe. 
tition castings, ironfounding all branches, also 
malleable iron, steel and non-ferrous, moulding 
machines.—Address, P2199, The Engineer Office, 





REMAN PATTERNMAKER and JOINER (49) 

DESIRES OHANGE. Thoroughly experienced 
in wer gos of engineering work, any size, 
loam modern methods and foundry practice. 
Any Siefriet” ‘tor remunerative position. Replies ig 
confidence.—Address, P2205, The Engineer (fice, 
P2205 Bo 


RANCE OR BELGIUOM.—¥O" REMAN ENG INEER 
SEEKS POST in either country. Best modem 
machine shop practice. Thorough!y used to control 
labour, Al a r . 8. HUGHES, 33, Burnt Ash. 
road, London, 12, 2188 B 


baer SHOP FOREMAN SEEKS RE.EN. 
GA = ne capable organiser, renetition 
work, Ay designer and estimator, strict disciplip. 
arian _—HARDCASTLE E, 116. Dudley-street. Hedford, 
2213 B 


OOL-ROOM FOREMAN, Age 32, DESIRES Post. 
TION with progressive firm; good disciplin. 
arian, well educated, and experienced practical bench 
and machine hand, expert knowledge of press tools, 
jigs and fixtures, cauges and auto. lay-outs, thoroughly 
conversant with modern mass production, too! equip. 
ment design and requirements.—Address. P2210, The 
Engineer Office. P2210 B 


OUNG MAN SEEKS RE-ENGAGEMENT a 
FOREMAN BLACKSMITH; sound experience 

ll classes of forgings; heavy drop and general 
work ; good refs, and sound technical qualifications, 
—Address, P2134, The Engineer Office. P2134 B 


ELDER, Electric, DESIRES SITUATION. 
general engin a . Bix month 
wee with Alloy elding Company.—Write, 
E. » 41, Gerrard-street, Islington, N.1. P2183 8 

















Fair 





PARTNERSHIPS 





For 
ENGINEERS with CAPITAL 
up to £30,000, 
as Partners or Directors, 
Apply to 
Wheatley Kirk, Price & Co., 
46, Watling St, LONDON, EC. 4. 


Batablished Seventy Years. 


omer er Oral AND GENERAL ENGINE ‘ER- 
WANTED, ACTIVE PARTNER _ with 


Messrs. 





capital. rt For further poe write 


BRE ETTELL, Foregste, Worces 


—__ 





P4aess 2 —" eEesaors FSO 
UNDERTAKE for salary. DE- 
SIGN and cn Bs SUPERVISION of CONSTRUC. 
TION, &c. (without contractors), of above. Just com- 
pleted similar work.—Address, P2208, The Engineer 
Office. P2208 B 


i -CLASS CRAFTSMAN oo Technical Man, 
with many years’ experience as foreman and shop 
manager, SEEKS POSITION with firm requiring 
sound —— worker. —Address, P2124, The Engi- 
heer O: P2124 B 


ENTLEMAN, of Good Address and Education 
(public school). long experience civil and mech. 
engineering, D ESIRES SECRETARYSHIP or POSI- 
TION of TRUST where experience of engineering and 
general correspondence would be valued. Own type- 
writer.—Address, P2200, The Engineer aes A. 


beget ese (40), with Sound Prac- 
d hn. experience, DESIRES a 
responsible POSITION in Loadoa, Princi y 
Address, P2045, The Engineer Office. 


| pees ENGINEER, ist Cl. B.O.T., Good Tech- 
nical training, experienced in manufacture and 
repair steam-electrical machinery, SEEKS responsible 
POST with consulting or contracting engineer, home 


or abroad.—Address, £2186, The Engineer 0: 
P2186 B 


ARINE ENGINEER (32) ae APPOINT- 

. home or abroad; 5 years shop and 
arawing-Office, 11 years sea, last 34 wonee chief engi- 
neer, first-class B.O.T. certificate. Thorough know- 
ledge of running maintenance, overhauling, and 
repairs to boilers and macninery, Not afraid of hard 
work.—Address, P2202 Ine Engineer Office. P2202 B 


ECHANICAL ENGINEER, with 12 Years’ Good 
all-round general experience as foreman and 

















ence, SEEKS RESPONSIBLE 
road, 





—SNOAD, 86, York 


EDUCATIONAL 





ORRESPONDENCE COURSES for B.8c., Inst.C.E.. 
OF Mech. E., and all ENGINEERING EXAMINA: 


TIONS. Special Saas and Sines t Subjects. Ewreonel 


Tuition.—Mr, TRE HILLIPS, B.Sc. (Hons.), 
Assoc. M. Inst. E., M.B.S.1L, &c., 8-10, Trafford 


Cc. 
Chambers, 58, South John-street, Liverpool. Ex. 


NST. C.E. AND INST. MECH. E. yatON 
j fee BRAGTISAL ENGINEER, A.M.L.C.E al. 
‘eral demobil CIALISES in COA Farts 

for the above by  egeakinen’ 11 years’ highly 
successful pre-war experience ; excelent testimonials. 
fees moderate.—Address, 4156, The Engineer Office. Bx 


E., B.Se., and_ all ENG 4 
Ss. — Mr. 

NOWLES .. A.M. .B., ke. * S otalty 

PREPARES CANDID ATES, “either orally or by 


ondence. Hundreds ‘of successes during the 
Saat Cueive Yen can be commenced + any 


Courses 
time.—39, Victoria-street, at, Westminster, s.W. x. 


For continuation of Small 
Advertisements see page iv 








NST. C.E., Inst. Mech. 
NE 











FOR CASTINGS 


1 to 50 CWTS. 
Apply 








assistant manager, also ae and travelling experi- | 
POST in a2, =: j 


CHAR! ESTOWN FOUNDRY, 


ST. AUSTELL. 
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| Considering the point of contraflexure, of, the beam | found by equation (27) and putting I, = nI, we have 
| to be at the centre, we have the/load:of W. aipplied at 
The Stresses in Portals and Similar | that point in order to: bring the point; C, Fig. 6, back od ia “ Fis L—-2e)- (29) 
5 —2e 


Structures. into the same horizontal line as its original position, 
Having found: the position of the points of contra- 
| 


a= L 





: wo. 

The load W at C causes a load of ae 2 the oppo- | fexure of the masts the structure can be treated as a 
whole, assuming pin joints in each mast at these 
points. 


No. II.* 





“4 pe a ot erm wmeraanar on site direction at D, Fig. 7. Now, considering the beam 

‘i ‘ , aalber 

os two new assumptions. As before, it is assumed that | between A and C as freely supported and loaded at D | It should be ‘noticed that in equation (29), as the 

the moments of inertia of the beam and the mast | with a load of W 4, - thie: the: de@eetipa of 1) | beam becomes stiffer—that is, as I, becomes greater— 

do not vary along their length, and also that the | 2e n becomes smaller, until in the limit n = zero, in 

horizontal load applied to the structure is divided | helow A and C is— which case we have— 

equally between the two masts. Further, it is assumed (3 L? — e?) 

that the point of contraflexure of the beam is at the | e ( b e) z=L— 2GL— 2e) 

centre of the span, and that that point moves in a W bd ar 2 aie 

horizontal direction but not in a vertical direction. gat pe ee oe (22) which equation reduces to the same as equation (10), 

A pin point is assumed at the connection of the beam | rm * the position of the point of contraflexure in one 

and the mast and also at the connections of the knee- t hy Ae | case being measured from ground level and in the 
where I, is the moment of inertia of the beam. But | other measured from a point distant e from the top 


bracing, and no allowance is made in the equations | W/" I , ‘ ? 
for any alteration in length due to stresses. For the | #8 in reality the point C moves up instead of the point | of the mast. 
In the case where the knee bracing is not at an 


sake of deriving the stresses the knee-braces are taken | D moving down by multiplying expression (22) by 
at an angle of 45 deg., but it will be shown later how | 
the equations may be adapted for any angle of knee- | 
bracing. 

The problem resolves itself into finding the position 
of the points of contraflexure in the masts, that of the 
beam being assumed at the centre. 

If 2P is the total horizontal load acting on the 
structure, then we may consider half the structure | 
with a horizontal load of P as shown in Fig. 6. 

‘The full line shows the position of half the structure 
before being loaded. 
removed, then the dotted line shows the position of 
the remaining half of the structuro when a load of P 
is applied in the position shown. ‘The point C is the 
centre of the beam, at which point we have assumed 








| Fig 6. 


ULM 


“Tue Encincer” 





the point of contraflexure. The deflection of the point 
C as shown in Fig. 6 we will call 6. 
Let W be the necessary vertical load required to 


bring C back into the same horizontal line as before. | 


This load W causes a bending moment on the mast 
as well as on the beam, and the deflection 3 of the 
point C is equal to the deflections caused by the bend- 
ing of these two members. 
Let 5, = the deflection of the point C due to the 
load W at C, 

and 6, = the deflection of the point C due to the 
bending of the mast from a load W 
at C, 

Then 6 = 3, + db, oun Std epoisibao > Lbh®) 
All that is required then is to find values for the terms 
of this equation in order to find W. The point of 
contraflexure in the mast will be where the algebraic 
sum of the moments due to the loads of P and W 


equals zero. 
The dimensions of the half structure are as shown 


in Fig. 7. The deflection of A due to the load P acting 


on the mast is— 
P L? 


3 KI, (20) 


where I, is the moment of inertia of the mast and E 


the modulus of elasticity of the material. 
The deflection of B due to the load P is— 


AY _ (3 L — a) opite ace {tee 
6 E Ix 


The difference of these two equations gives the | 
horizontal movement in the direction of P of the | To find the position of the point of contraflexure of | 
point A relatively to the point B. Multiplying the | the mast we know that’ if z is the distance from the | 


ie 
result by 9, Sives us the deflection of the point C | 


below its original position. 
Therefore 
Pak P6(3 Lt — e*) 0 
12ET, 


* No. L. appeared October loth. 





| point C is 


of the beam causes a loading on the mast as shown 
| in Fig. 8. 


Suppose half the structure | 


| have the vertical deflection at C due to the bending 
| of the mast caused by the load W— 


| Now, substituting the values for 5, 6,, and 6, in 
| equation (19) and solving for W, we have— 


; , angle of 45 deg. let the distance along the bridge from 
ae have the actual deflection upwards of the | the mast to the knee bracing be denoted by e,» and 
| the distance down the mast from the bridge to the 
W b(b — 2e)? knee bracing be denoted by eu: Then substituting 
— these values for e in the preceding equations we have— 
Phe, _ (3 L? — e,) 
é, 12 EI, 
Wb (b — 2e,) 


TEAS cx: A ess 
The upward load W at the point of contraflexure th ses 





| Now the deflection at A ee = 
for load = : at A = we 2 ws af - . W bey (3.L — 2e,) 
2e 3EI, ; e, 12EI, 


| Then by equating the above expressions as before and 
| putting e, = ce, and I, = nI,, we have— 4); 


W b a* (3L — a) 


rt 
for loadj » at B <a” —-<Er 
2 w 
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and the resultant deflection of A is—— eee ase b (3 L? — e?,) hai 

Wb ¢ Le PB —e)) (23) "| (beeen + 26(3L—2e,) “” 
2e I3ETI, ok.) SE PR 7.—Lf the problem is further complicated by vertical 
The deflection at B loads on the cross beam it is simpler to calculate for 
: se the horizontal and vertical loads separately than for 

Wb Wb @#(3L—a) . P y 

for load SAL. } ase the combined system of loads. The stresses caused 

2e 2e 6 EI, by the vertical loads can be arrived at as follows :— 


Fig. 9 shows the dimensions of the structure and also 
the position of the loads. Two loads W have been 
assumed equidistant from the centre of the beam, 
but the method employed is equally applicable to any 
system of loads, the equations for the deflections 
being adjusted to suit. 

The ends of the masts are firmly fixed into the 
ground and the knee bracing assumed at 45 deg. for 
the sake of preliminary calculations. 

Now, the two loads of W will cause a deflection 6 
(25) of the beam at the points B and C, and since the 

| knee bracing is at 45 deg. it will be obvious, assuming 
| that the braces do not alter in length, that the 


for load W.b: at B = — at 2 
Ze Ze 
and the resultant defleetion of B is 
Woy, a (3 L —a) as | - 
ge{ eR 73H) eH 
By deducting expression (24) from expression (23) 
we find that the difference in deflection between the 
points A and B is— 
W be (3 L — 2 e) 
6EI, 


a3 
3 Ef, 


b 
| As before, k ultiplying this expressi I ra| WO ° a 
As Dplare, by multiplying this: expremion: hp 2¢e ~° | deflection of the masts at E and F from vertical lines 


| through A and D will also be equal to 6. 
| Supposing the cross beam to be freely supported 
at A and D, we have the deflection at B and C is— 
26 2 di _ ¢ 
(26) We (3bd—3dt¥—e') ig) 
6 El, 
where I, is the moment of inertia of the beam. 

We will call the vertical load supplied by the knee 
(27) bracing at B and C, W,, which is also the horizontal 
load supplied at E and F. 

The load W; at B causes at B a deflection of 


fT dl 


5, — WR GL — 2e) 
._ WEL, 


ol 2 P (3 L? — e*) I, 
~ (6— 2eP I, + 20(3L — 2e)I,, 





ground level oe . af 
re) a : =O | and the load W, at C causes at B a deflection of 
. , W, e? (6? — 2 e?) ae 
_ from which : . 6bET, (33) 
z=L— _ ~ stowage 028) These two deflections are in the opposite direction to 
2P | the deflection caused by the loads. W, so that the 


‘ | Substituting in equation (28) for the value of W as/ resultant deflection at the point B is the difference 
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between expression (31) and the ‘sum ofthe expres- 
sions (32) and (33). 


in considering the mast it will be observed -that it | 
| difference in: movement of the point A from the point 
| E, due to the load P is— 

centrated load. From this we get the deflection of 1: 


is a case similar to’a beam built in at one end, freely 
supported at the other and: loaded with ‘a: single con: 


from a vertical line through A—- 
W, e? a° (3 L + e) 
ead > «yy pe pial 
where I, is the moment of inertia of the mast. 

Also, if z is the distance of the point of contraflexure 

from the ground level, then— 
= L (L2 — ¢°) 
... 2 —@ 

As already stated, the deflection of E is equal to 
the resultant downward deflection of the point B, that 
is— 

W,ea@(3L+e) We(3bd — 3a 
ISIS EB hiscsd 6E I, 
W, e? (6 — 2)? W, e? (6? — 2) 
36ET, 66ET, 
from which putting I, = mI, and solving for W, 
we have— 


(34) 


e’) 


2 L’ W (3bd — 3d’ — e’) 


W, = tite ent 
e , (3 b+ e)m + 2L3(3b —4e) | 


(35) 


It will be seen, that as the mast becomes stiffer— 
that is, as I, becomes greater, m becomes smaller, 
so that in the limit, when the mast is infinitely stiff, 
m becomes equal to zero, in which case in equation (35) 
the term a* m (3 L -+ 
load on the centre supports for a continuous beam 
with spans and loading similar to the beam A BC D, 
assuming that the supports are at the same level. 
Incidentally, we have also solved the-problem of the 





rea 
B 








Fig. 2. 





| at Evand F acting at A and D. 


‘atid as the load at the knee bracing is W instead of 


-g— Wwe have from expression (25) the difference in 
1 Ze 


| This latter deflection will reduce the deflection already 
| found for the load P, so that the actual deflection of 
| the point E from a vertical line through A will be the 


e) disappears, and we have the | 


wise a load W in the opposite directions to the loads 


Now from expressions (20) and (21) we have the 


Pe 
6 E ix 


{3 LE? — e*) 


(36) 


Wb 

movement of the point A from the point E due to the 

load supplied by the knee bracing is— 
Wet (3 L — 2e) 


SEI, (37) 


difference of the expressions (36) and (37). 
Again, the deflection of the point B due to the loads 
of W at B and C is— 
Wee (36 - 
6EI, 
which, as before, is equal to the deflection of the point 
E from a vertical line through A, so that we have the 
equation— 
Pe 
6EI, 
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W e 


3EI," 
(3b — 4e) 


“(3 L? — e4 (3E ~'2e) 
W e? 
6ET, 

from which, putting I, = nI, and solving for W, we 

have— 
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Sailue continuous girder when the two inside supports 
have sunk a certain amount below the outside sup- 


rts. 

If the knee bracing is not at an angle of 45 deg., 
by substituting and e, ande, for e as the case requires, 
in expressions (31), (32), (33),‘and (34) we can derive 
a general expression for W, for any angle of knee 
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Now if z is the distance of the point of contraflexure 
We 
P 

Substituting the value of W in this equation we have- 
(3L? — e?) ‘ 
Gb tentasLTse, ° 


from the ground level we know that z = L — 





z=L~— 
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somewhat outdated, and at times dangerous, ferries 
which have heretofore ,beeny the principal mediums 
of fntercommuanication.~ ~ : 

Without detailing’ “thé! legislative as well as the 
political difficulties that, have successively interfered 
with bringing the scheme to a climax, it will sutftice 
to state that by 1917 it became manifest that the 
original idea of a bridge or bridges would have to be 
abandoned for the more practicable and speedy relief 
which could be assured ‘through the construction of 
an under-water highway for self-propelled and horse. 
drawn conveyances. Apart from the transfer of 
freight in immense quantities moved by lighters to 
and from the’ somewhat bottle-necked: trunk line 
terminals on’ the New Jersey shore, hundreds of 
thousands of passengers and a very large number of 
commercial vehicles and pleasure cars. so called, are 
transported daily across the North River, east and 
west, and this service becomes congested at certain 
rush hours according to ‘the nature of the traffic 
concerned. Matters are made .infinitely worse by 
recurrent fogs, heavy floes of ice in the winter time, 
extremely strong ebb tides during spring freshets, 
and the hampering unrest among marine workers in 
the port of New York. 

Hence, three years ago it was definitely decided to 
go ahead in formulating plans for a vehicular tunnel, 
and the problem of the joint State Commission was 
to fix upon an acceptable type of structure. Until 
within the last nine months preference, so far as 
publicity could be taken as an index, was for a single 
tube, formed of interlocking concrete blocks, to have 
an external diameter of 42ft., and to provide two 
traffic levels, each having a roadway width of 22it. 
6in., the promoters of this particular project declaring 
that ‘this breadth would be ample to accommodate 
three lines of vehicles moving at different speeds 
in the same direction. The paramount argument 
advanced in favour of the plan was that the total 
outlay would not exceed 12,600,000 dols. The sub- 
stitution of pre-cast concrete blocks in place of cast 
iron segments was urged because at first blush the 
metal units would seem to cost much more; and 
America being at war then with the Central Powers, 
it was very much doubted whether the iron elements 
could be had at any price. Major-General George W. 
Goethals has been the most vigorous advocate of the 
concrete structure. 

When the legislatures of the two States concerned 
provided, last year, the needful funds for a technical 
organisation, the New York State Bridge and Tunnel 
Commission and the New Jersey Inter-State Bridge 
and Tunnel Commission appointed Clifford M. 
Holland as Chief Engineer, and authorised him to 
create an associate staff of men fitted to deal with 
the various aspects of so big an undertaking. For 
fourteen years Mr. Holland has been engaged con- 
tinuotsly in driving tunnels between Brooklyn and 
Manhattan under the East River, and during most 
of those years he has been right on the job at the 
different headings burrowing below that. waterway. 
He knows every phase of shield work in connection 
with the driving of cast iron lined traffic tubes. In 
short, he has had to do with the construction of 
twenty-two of them. His collaborators have been 
chosen ecause of their. familiarity with these sare 
undertakings. 

As might be expected, in analysing the so-called 
Goethals project and the other plans submitted for 
the New York-New Jersey vehicular tunnel, it was 
only rational that Mr: Holland should base all com 
parisons upon the possibilities and the probable cost 
of a subaqueous highway formed of cast iron units 
and laid by the shield method.’ Experience and well- 
tried engineering facilities afforded him positive data 
of unquestionable value; and for many reasons, 
which would take too long’ to detail here, the concrete 


bracing. 

Having found W, it is a simple matter to find ‘the 
points of contraflexure in the beam by finding the 
points of zero bending moment. If x is the distance 
of the point of contraflexure from A, then— 


block plan has been proved to be far too speculative 
in a number of vital particulars and not possessed 
of the outstanding virtues claimed for it. Further, 
the character of the river bed to be pierced imposes 
physical conditions that can be met with confidence 
only by the adoption of the well-tried procedure and 
materials which have ‘heretofore answered admirably. 

The project finally decided upon by the authorities 
calls for twin cast iron lined tubes, each having an 
|external diameter of 29ft., to be laid under the 
Hudson at a point contiguous to Canal-street on the 
Matihattan side and tapping Twelfth and Fourteenth- 
streets on the Jersey City shore, the terminals in each 
case being convenient to well-established routes 
used by a large volume of traffic—see Fig. 1. From 


It will be noticed in this equation that as the beam 
| becomes stiffer—that is, as I, becomes greater— 
| % becomes smaller, and in the limit is equal to zero, 
|in which case, as, might be expected, equation (39) 

reduces to the same as equation (10). 

Set ok at Ree. thew ot RP: | The same allowances can be made in the above 
a(3L + e)m + 2 L3(36 — 4e) equation for the knee bracing at an angle other than 
8.—The temperature stresses now become a simple | 45 deg. in the same manner as in the two preceding 

matter, the expressions required being already found, | problems. : : 

and all that it is necessary to do is to “equate” them. | _ No allowance has been made in equation (38) for 
We will assume that the temperature falls so that | the extra shortening of the beam between the end and 

the beam shortens in length by an amount. 22. It | the knee bracing, due to the load W, but this is so 

will be obvious that the formule apply also in the | small that for all practical purposes it is quite negli- 
ease of an extension in length of the beam. The | gible. It is obvious, however, that if required, this 


shortening of the masts is neglected, as making no | ©Xtra movement can easily be taken into account. 
appreciable difference to the bending moment upon 
them. 

In Fig. 10 the dimensions of the structure are given 
and the normal position shown in full line, The 
dotted lines show an exaggeration of the form for a 
fall of temperature. 


Now we can put the shortening x of half the beam | 
in terms of a load P, which acts at the top of each | 


mast. 








The Hudson River Vehicular Tunnel 
(By an American Correspondent.) 


For fully seven years the neighbouring States of 
New York and New Jersey, through their respective 


portal to portal, the two viaducts will measure 850Uit.. 
and from threshold to threshold the run will be about 
9300ft. The cast iron tubes will be constructed b) 
bolting together successive rings of that metal having 
a width of 2ft. 6in. Each ring will be composed of 
fourteen segments approximately 6ft. long and a 
key segment lft, in length. In each ring there will 
be eighty-five bolts on the circumferential joints and 
seventy-five: bolts on the horizontal joints. The 
bolts will have a diameter of l#in. The weight of the 


ok a | Commissions, have deliberated more.or Jess purpose- 
Ke ; | fully in promoting the building of a subaqueous 
b | vehicular tunnel under the Hudson River to link 
where A is the sectional area of the beam. | the Borough of Manhattan of the City of Greater 
The shortening of the beam causes the masts to |New York.with Jersey City lying on the west bank 
bend, which in their turn cause the beam to bend by | of that busy stream. It had long been manifest that 
means of a load W supplied by the knee bracing at | the two adjacent municipalities were sorely in need 
B and C, the same load being applied to the masts, | of a really modern, rapid, and economical system of 
also by the knee bracing at E and F. There is like-' transit to augment and largely to supplant the slow, 


cast iron lining where it passes through sand and part 
earth or part rock excavation is to be 8 tons per linear 
foot, and where the passage is to be through silt, in 
order to provide additional weight, the tubes will be 
each 84 tons per linear foot. Inside of the cast iron 
lining there will be an inner lining of concrete 19in. 
thick, and this lining will extend to a point Tin. inward 
beyond the ring flanges. ‘The internal surface of the 


Then P = 
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concrete is to be rubbed and painted so as to provide | times’ 4s marly motor vehiclés as counted in the | gas’ present might be considered quite harmless. 


a smooth surface which can be easily kept clean: 


| Thames tunnel in 1916. That is ‘to say, the twin 


As shown by the cross section, Fig. 2, the central | passage-ways will handle each’ day, when running 
portion of the tube section will provide a single |‘at' capacity, a matter of 46,100 conveyances. 


driveway 20ft. wide between kerbs, with a 2ft. side- | 


For months’ past’ the aid of the United States 


walk on one side. Inasmuch as the distance from Bureau of Mines has been drawn ‘upon through its | 
entrance to exit is about a mile and three-quarters | research laboratories in ‘Pittsburg, Pa., and at Yale | 


long, it is not ‘believed that ‘the tunnel will. be'used University; Newhaven, Connecticut. 
to any pronounced extent by pedestrians. The side- | the quantitative and chemical factors of the éxhaust 
walk, therefore, is designed) more particularly, to | gases of trucks and automobiles have ‘been studied 
accommodatethe tunnel police, tube workers, and | ‘under a variety of conditions. ' The earlier’ work 
to provide @ footpath for emergencies. A» study of |.compriséd a complete set of tests upon eighty-one 
motor truck growth showed the necessity of allowing motor vehicles, and was designed to develop ‘as far 
for a large volume of traffic in trucks 8ft. wide, and as practicable exact data covering operative con- 
for touring cars 6ft. in width. With trucks travelling ditions simulating those likély to’ prevail. in” the 
at the rate of five or six miles an hour and auto- subaqueous highway. ‘These investigations were made | 
mobiles moving at speeds twice as fast, the 20ft. on roads having gradés and ‘pavements such as will | 


In Pittsburg 





roadway. will afford ample. clearances, laterally. exist in ‘the tunnel: A revised schedule of tests has 





















Experirsents carried out in a closed ¢hamber did not 
induce ‘headache in any appreciable’ ‘degree’ after 
breathing ‘for an hour an atmosphere containing 
4 ‘parts of carbon monoxide in 10,000 parts of‘ air. 
Six parts of CO had only a slight effect, and it was 
not until the admixture contained ‘eight’ parts of the 
noxious gas that a fairly protracted sense of discom- 
fort was experienced, but this ‘was not’ sufficient 
to interfere with the’ continuance of efficient work 
in the laboratory or at the desk. : 

It has’ been authoritatively declared :—‘ If the 
tunnel be ventilated longitudinally, either as a whole 
or’ in sections, so that the air at sorne points contain 
only @ trace of carbon monoxide, and at other points 
is contaminated progressively with I to 6 parts of 


‘the gas in 10,000 parts of air, the physiological 


effect will be at least as good as with a uniform 
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FIG. i—PLAN AND SECTION OF VEHICULAR TUNNELS UNDER THE RIVER HUDSON 


Similarly, the speeds for the fast and the slow-moving 
lines will permit of sufficient spacing logitudinally 
to bring the brakes into play in time to avoid collision 
should progress be blocked suddenly. 

A clear head room of 13ft. 6in. is assured between | 
the roadway surface and the underside of the ceiling. | 
‘There is a reason for this limiting figure. It has been | 
found that the trend of motor truck development is 
towards larger capacities with the probable maximum 
height of vehicles not in excess of 12ft. 2in., and there 
is a marked tendency to standardise the dimensions 
of all motor vehicles. It is, therefore, considered 
that a head room of 13ft. 6in. will allow for any un- 
evenness in the roadway surface, for any unequal 
loading vertically, as well as for any variation in the 
spring action of the conveyances. ‘This disposition 
of the interior space enables the engineers to utilise 
the remaining top and bottom segmental free areas 
for ventilating purposes: the upper duct for ex- 
hausting impure air and the lower conduit to distribute 
incoming fresh air. 


VENTILATION. 


As might be expected, Mr. Holland and his asso- 
ciates recognised promptly that one of the most 
important features of the whole undertaking would 
be that of ensuring adequate ventilation at a reason- 
able cost, and reaching a satisfactory solution of the 
problem was made harder by Jack, of any existing 
project imvolving kindred conditions. The chief 
engineer calls attention to the fact that the only 
vehicular tunnels even approximately comparable 
to the New York-New Jersey project are the Black- 
wall and Rotherhithe tunnels under the river Thames. 
The Blackwall tunnel has an under-river length of 
1221ft. between ventilating shafts, with a roadway 
of sufficient width to accommodate two lines of 
vehicles moving in opposite directions. The Rother- 
hithe tutmel has a subaqueous length of 1570ft. 
between ventilating shafts, and is designed to meet 
similar traffic conditions. These tunnels have of 





artificial ventilation and depend upon the natural 
circulation of air by way of the shafts and the portals. 

Traftie counts made.in the Blackwall tunnel four | 
years ago showed @ maximum hourly movement. of 
only eighty-four motor vehicles, and the number 
in the Rotherhithe tunnel, for the same period, was 
found to be even less. These figures may not be true 
at the present time, but they will probably be sug- 
gestive in arriving at a general comparison. ryipabae 
to estimates, the maximum hourly capacity of a tunne 
with a roadway sufficiently wide. for. two lines of 
traffic in the same direction is 1900 vehicles. when 
the tube is used exclusively by automotive convey- 
ances. At that rate the demands upon ventilation are 
at the peak. ‘The Hudson River vehicular tunnel 
will have a run of 3800ft. between two neighbouring 
ventilating shafts, those rising up from the river bed 
at points close to the pierhead line of each shore. 
This ‘stretch, which is threefold that of the interval 
betwéen the ventilating shafts of the Blackwall tube, 
will be threaded ultimately by about twenty-five 








since been instituted, and this eliminates some of 
the previous examinations which have been found not 
to constitute controlling factors in the ventilating 
problem—such, for instance, as the gases given off 
while the engines are racing, idling, and accelerating, 
or the discharge from trucks running at higher speeds 
and passenger cars operating at lower speeds. In 
connection with the.heat due to the combustion of 
gasoline, the tests have shown that when the CO’ 
content of the air is from 5 per cent. to 8 per cent. 
the heat loss ranges from 20 per cent. to 40 per cent. 
That is to say, for each pound of gasoline consumed 
the heat given off will range from 13,200 to 17,600 
B.Th.U.s instead of amounting to 22,000. B.Th.U.s,, 
as would be the case with complete combustion where 
unvitiated air is available. 

The physiological effects of automobile exhaust 
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FIG. 2 CROSS SECTION OF TUNNEL 


gases have been the subject of extensive investigation | 


at, the United States Bureau of Mines Experiment 
Station at Yale University, immediately under the 
supervision of Dr. Yendel Henderson. Carbon 
monoxide is the one outstanding and really trouble- 
some toxic ingredient. Coal distillates, which are 
sometimes used for motive fuels, produce other 
poisonous. substances. Carbon” monoxide works 
upon the system wholly through its union with the 
bloc *3 hoemoglobin—the oxygen-carrying element. 
To whatever extent CO combines with. hcomoglobin 
it renders the blood in that measure incapable of 
transporting oxygen to the organs and the tissues of 
the body, and in this way lowers energy and the 
capacity for physical exertion, 


concentration of 4 parts in 10,000. If any 
part of the tunnel has a concentration in] excess 
of 6 parts of carbon monoxide in 10,000 of air, 
men doing hard work for even a short while 
will be unfavourably affected. On the other hand, 
persons in passenger cars going through the tunnel 
in 10 min. or 15 min. will absorb very little gas. This 
factor of safety is, it is believed, sufficient to afford 
ample protection for children’ and invalids. The 
standard proposed for exposures of 45 min.—4 parts 
in 10,000. or its equivalent in-varying concentrations 
up to 6 in 10,000—is designed*to afford, not only 
complete safety, but also comfortand freedom from 
disagreeable effects.” , 

It is interesting, in connection with the foregoing 
pronouncement, to recall that the preliminary calcu- 
lations of the engineers provided for the maintenance 
of a dilution of exhaust gases upon @ basis of 3 parts 
of CO in 10,000-of air. “Now, the eapacity of the 
blowers can be reduced by 25 per cent. and the cost of 
installation and-maintenance lowered proportionately. 
The method of ventilating calls-for the construction 
of four shafts, embracing at the given points both 
tubes, and designed-forcibly to withdraw the tainted 
atmosphere and-to drive fresh air down by way of 
replacement. ‘Two of the ventilating shafts are 
situated near the pier head line and the other two 
| nearer the portals. It has been determined that by 
| this arrangement it will be possible to reduce operating 
| cost to about one-quarter of that needful if the tunne! 
| were equipped with only two ventilating shafts at 
| the bulkheads. 
| The common method of ventilating railroad tunnels 
| 
| 











| is by blowing) fresh air through them from end to 

end, using the full interior free section as a ventilating 
| duct. |The. estimated volume of fresh air required 
| to ventilate the twin vehicular tubes properly is so 
| large. that.a procedure of this sort would occasion 
| excessive air. velocities in the roadways. Moreover 
| the air would..be forced into. the viaducts through 
nozzles, and all. traffic while passing these openings 
_ would. be subjected to still greater atmospheric move- 
| ments. The method which appears to be best adapted 
| to the present needs, after considerable research, is 
one that introduces fresh air into the tunnel through 
a number of openings leading from a duct separated 
from the roadway and withdrawing the vitiated 
atmosphere similarly through an exhaust duct of 
ample capacity. This arrangement will avoid ex- 
cessive air velocities in the tunnel ; and there will be 
no continuous flow of air from end to end of the 
tubes except that induced by the natural draught 
through the portals and the action of the shafts. 

The question of the proper positions of the fresh 
air and the exhaust ducts has been given much con- 
sideration. The gases from motor vehicles are 
exhausted near the roadway level, so that the location 
of the exhaust duct below the roadway would, at 
first blush, appear to have the advantage of removing 





At Yale it was found that when the CO mixture 


with the air, was too weak and periods of exposure | 


to that atmosphere too short to induce headache, the | 


the gases promptly before their diffusion could take 
place throughout the entire tunnel section. Tho 
final arrangement of the fresh air and exhaust ducts 
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will, however, depend upon further investigations, 
and may require detailed experiments to be performed 
in @ model tunnel section. The best information now 
available consists of data from tests carried out by 
the Public Service Corporation of New Jersey in 1916, 
in which was used a model tunnel section built for 
the purpose of arriving at a suitable system of ven- 
tilating a vehicular tunnel. 

The first. tests. were performed. with all doors and 
ventilator openings closed and with no circulation 
of the atmosphere. The analyses of the air showed 
the percentage of exhaust. gases to be greater at) the 
floor or near the plane of exhaust than at. the, roof. 
Tests were also conducted in which fresh air, was 
introduced at the bottom and exhausted at the top. 
This movement was then reversed. The analyses 
showed that the carbon monoxide contained in the 
tunnel atmosphere was very much less where the 
fresh air was admitted at the bottom and exhausted 
at the top than when the procedure was the opposite. 
‘These results appear to indicate that under conditions 
in which the air in the enclosure isin motion, as would 
be the case in the Hudson River vehicular tunnel, the 
exhaust gases tend to rise so rapidly that they cannot 
be withdrawn as readily through openings at the 
roadway as they could through openings near the 
roof. Accordingly, the plans now in hand provide a 
fresh air duct under the driveway and an~exhaust 
duct overhead. 

Fig. 3 gives a cross section of a ventilating shaft 
and the superposed structure, together with the 
arrangement of the: exhaust and the supply fans. 
There will be installed, all told, a matter of sixty odd 
electrically driven blowers. Energising current is to 
be obtained from public-service power plants on the 
New Jersey and New York shores. This will make 
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LFIG. 3—VENTILATING SHAFT 


certain of the necessary electricity at all times, should 
one or the other soucres of supply fail pro tem. 
Particular regard has been given to keeping the power 
charge for ventilation as low as practicable, and this 
factor has had its weight in ‘fixing the maximum 
diameter of each tube at 29ft.' Calculations brought 
out that the internal space of 29ft. sections could be 
ventilated yearly on an outlay of 289,000 dols: for 
current. Twin 28ft. tubes would require 402,450’ dols. 
worth of electricity to operate the blowers during a 
twelvemonth, while tubes 27ft. in diameter would 
impose an annual expenditure of 529,350 dols. ‘for 
the same service. The explanation is that the larger 
ducts permissible in the case of the 29ft. seetion 
allow an easier flow of the air and, therefore, demand 
less power at the blowers to maintain the desired 
rate of circulation. 


THe Line or THe TUNNEL. 


The restrictions of the,.War Department for the 
construction of the tunnel require, between pier head 
lines, a minimum depth of 50ft. below mean low water 
to the top of the tunnel. In planning the subaqueous 
driveway it has been considered necessary to so place 
the tubes as to ensure over their tops a permanent 
cover of material lying between them and the Govern- 
ment’s maximum dredging plane. In this way pro- 
tection will be afforded during any subsequent 
dredging operations from dropping anchors or from 
contact with keels of sunken vessels. Again, this 
blanket of superposed material will be of sufficient 
weight to stabilise the. tunnel against any upward 
movement, and serve a helpful purpose during the 





excavational work of the shields, The minimum depth 
of the overlying mud will be 10ft. 

The character of the upper layer of material in the 
river bed is a black deposit, the top of which is in a 
semi-fluid condition and, by chemical analysis; is 
proved to be of organic origin—probably the sediment 
from sewage. This material is deepest near, the 
shores, varying from 5ft. to 20ft. in the slips, but little 
or none of it, is found in the channel, . Underneath 
this upper layer of black mud is the Hudson River 
silt, composed principally of clay, but containing a 
considerable percentage of very fine sand or quartz. 
The great. mass, of this formation lies in-the centre 
of the river, filling up the old Hudson River gorge. 
Directly overlying the rock there is a layer of hard 
pan containing boulders, or in some cases a layer of 
coarse sand, both of which are probably of glacial 
origin. The thickness of this layer, of material in 
places reaches 15ft. On the New York shore the 
underlying ledge is of typical Manhattan schist. while 
on the New Jersey shore serpentine is found, and 
further westward triassic sandstone is met. During 
boring operations observations were made to deter- 
mine the consistency of the river silt, and it was 
discovered in the mid-river section, where there was 
great depth of material, that the 5in. casings con- 
tinued to sink under their own weight, as washing 
proceeded, from 5ft. to 34ft without the added 
weight of the hammer, while others required the 
weight of a 2600 1b. hammer resting directly on the 
pipe, in addition to washing, to carry the casing to the 
desired depth below the sub-grade of the tunnel. It 
was not necessary at any time to drive the casing 
with the hammer. The supporting power of the silt 
was investigated by driving test piles. The records 
of this work show that piles penetrated this material 
under their own weight from 15ft. to 34ft. This is 
suggestive of the conditions that will be encountered 
in driving the shields. In previous tunnelling under 
the Hudson it has been found practicable to displace 
the material “by simply pushing the shield through 
it. While facilitating. progress, this yielding substance 
will impose the utmost care in controlling air pressures 
at the headings in order to guard against sudden and 
grave blow-outs. 

One tube, will be for westbound and the other fer 
eastbound traffic, the neighbouring exit and entrance 
being separated by an interval sufficient to guard 
against congestion or interference between the several 
lines of vehicles. The arrangement of the terminal 
plazas ensures the fullest possible use of the tunnel 
in the future. This is a matter that has been sadly 
overlooked in providing for the approaches to most of 
the bridges spanning the East River between New York 
and Brooklyn. ‘The maximum adverse gradient for 
westbound traffic in the vehicular tunnel will be 3. 5 per 
cent., and for eastbound travel 3.52 per cent. These 
gradients are comparatively short, extending only 
from the portal to the point where the tunnel roadway 
meets the street level. To reduce congestion and 
to facilitate the movement of vehicles ‘at these points 
the width of the driveway will be increased so as to 
accommodate three lines of conveyances. The long 
adverse gradient from the pier head line to the portal 
on the New York side is 3.13 per cent., and’ that on 
the New Jersey side is substantially 2.83 per cent. 


LIGHTING AND DRAINING. 


The plans for.lighting the tunnel contemplate the 
installation of two rows of lamps at intervals of 20ft., 
making a total of 850 lights in each tube... The lamps 
will be of 100-watt capacity fitted with fixtures 
affording indirect, _non-glare..illumination. Each 
approaeh will be lighted by fifty fixtures of a type 
generally similar to those to be placed in the tube. 
Adequate drainage facilities will be installed by the 
construction of sumps at the portals and at the low 
points in the tunnel. The portal sumps will take all 
storm water, while the tunnel sumps will .collect 
the water used in cleaning as well as that which may 
find its way into the structure by leakage. The water 
will be caught in catch basins and conveyed by drains 
to the. sumps, so that no polluted water can reach 
the lower air duct. Special provision will be made for 
the removal of oils collecting in the sumps. /It is 
planned to have pumps, with a capacity of from 600 
to 750 gallons per minute respectively, installed at 
the portal and ‘river sumps. These pumps are to be 
motor-driven and “automatically..controlled, The 
building period will cover three and a-half years. 


FINANCE. 


At the start, the assumed annual traffic will 
average 5,610,000 vehicles, and when operating at 
capacity it is estimated the volume of vehicular 
movement will reach 15,700,000 every twelvemonth. 
This maximum, which will be reached in 1937, will 
then probably consist entirely of automotive con- 
veyances. The revenue will be based upon current 
charges for the transportation of vehicles aboard 
any of the eleven ferry lines plying between the 
Borough of Manhattan and points opposite on the 
New Jersey side of the river. According to the 
enabling legislative Acts, it is required that the 
vehicular tunnel shall pay for itself in two decades. 
As a matter of fact, the financial statement indicates 
that the outlay for the twin tubes will be amortised 
in eleven years, while at the end of twenty years each 
State will have in hand a surplus amounting to 
33,635,000 dojs. The entire probable expense, allow- 


img for contingencies, is placed at 28,669,000 dols 
Therefore, there will be available twenty years afte; 
the tunnel opens funds ample enough to construct 
two more tunnels of identical size and character, 





RAILWAYS IN THE COAL STRIKE OF 1912. 


Tue coal strike of 1912 lasted from February’ 26th {o 
April 6th. The railway companies modified their services 
from time ‘to time as necessary, and issued special tine. 
tables. The last of these tables was for the week con. 
mencing March 31st, and on reference thereto we find that 
the facilities then provided bore a strong resemblances ty 
the war seryices instituted five or six years later, ‘l'li 
morning service to Scotland, for instance, were given 
by the East Coast route and the afternoon by the West 
Coast ; it. took ten hours to reach Glasgow and Edin. 
burgh respectively. The Irish mail tains on the London 
and North-Western suffered the least change, but they 
required 3}? h. for the London—Crewe run. There were 
eight trains from Euston to Liverpool; in normal tinies 
the journey was then done in 3} h., but during the cou! 
strike the fastest was 43 h. The Great Western had ton 
trains to Bristol, but did not modify some of those which, 
did the journey in 2 h. There were ten to Cardiff also, 
Many restaurant cars were withdrawn ; all were taken off 
the London and North-Western trains, except the Scottish 
afternoon corridor train. Inter-availability of tickets was 
introduced, and all cheap fares, except workmen's, wory 
withdrawn. 

At that time the Railway Companies (Accounts ail 
Returns) Act, 1911, had not come into operation, and 
therefore half-yearly reports were still presented, From 
these reports we learn that the seven prineipal railway 
companies affected saved the following mileage during thie 
half-year ended June 30th, 1912, as compared with tie 
corresponding period of 1911 :— 


Passenger. Freight. 
Per 
| eentave 
| ot 
| reduc. 
tion. 


Per- 
centage) Decrease 
of in 
reduc- | mileage. 
tion. 


Decrease 
in 
mileage. 
580,489 | 6.8 
864,896 iy 
8 
l 


1,554,307 By 

. 1,730,649 2.6 
961,655 9.3 
819,477 9.9 


London and N.-Western 
Great Western ; 
Midland .. .. 

North-Eastern. . 

Great Northern 710,374 11.6 
Great Central... .. ..| 571,386 15.9 
Lancashire and Yorkshire | 379,948, 6.2 


1,226,417 9. 
688,930 | 12. 
461,318 9.5 
519,292 | 13.1 
128,991 5.0 


The above figures are not truly representative of the 
economies effected, as at the time of the strike the railwz ys 
had entered on the period of prosperity which prevailed 
through 1913 into 1914; On this point the report which 
accompanied the Railway Returns for the year 1912 said : 
“In spite of the coal strike, the receipts from *‘ general 
merchandise ’ were the highest recorded.” 











THE SAFETY OF LOW-PRESSURE STEAM 
CHESTS. 


A STEAM-HEATED drying chest in the drug room of a 
Manchester factory, which appeared on the face of it. 
to be quite safe from explosion, nevertheless blew up in 
January last and injured the boy in attendance. In view 
of the large number of such chests in use in the country, 
we give below some notes taken from the Board of Trade 
report on the subject, and offer a suggestion for a safety 
device. The chest in question was 10ft. long by Sift. 
broad and 3}in. deep inside. Tt was made of boiler plate 
fin. thick on the top and 7/,in: thick below. There were 
three rows of riveted stays jin. diameter pitched abou! 
9in. apart. Steam was supplied through a jin. pipe fitted 
with a stop valve, direct from the boilers, which were 
worked at a pressure of 110 1b. per square inch. At tho 
end of the chest opposite to the steam inlet there was a 
jin. drain pipe, open at’ the end. There was no safety 
valve, reducing valve or pressure gauge on the chest. 
When the explosion occurred most of the stays fractured 
or tore out of the plating, the top plate bulged upwards, 
and split open round the riveted joint. ; 

The only explanation of the mishap is that. the drain 
pipe became choked up with dirt or scale, and that tle 
steam pressure in the chest rose too high for the strength 
o ithe chest. The Board of Trade Engineer Surveyor-in- 
Chief recommends the fitting of a safety valve as @ pre- 
caution against such accidents, and the chest which has 
been put in to replae the wrecked. one is supplied 
with steam through a reducing valve, and it is equipped 
with @ pressure gauge and safety valve. 

Seeing that the trouble in the case under review, “s 
with many others, was eaused by the choking of the 
drain, which, had it been free, would have provided ample 
protection to the chest, we suggest that some means 0! 
ensuring the periodical clearing of the drain would be « 
satisfactory safeguard. |Such a means might be provided 
by extending the spindle of the inlet valve so that it 
reached into the outlet. Then, whenever the steam valve 
was opened to admit steam the extension of the valve stem 
would disturb any dirt which might be lodging round the 
outlet, and ensure the drain being kept free. A U-tube 
a few feet high and filled with water would form a very 
effective saféty outlet for such’ low-pressure services as 
those under discussion, and would be very unlikely to 
get out of order: 








Tux London, ‘Tilbury; and Southend section of the Mid- 
land, Railway is, no longer to be administered locally from 
Fenchurch-street.. As from, October Ist the administra- 
tion will be the,same as that of the other parts of the 





system and centred at Derby. 
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Obituary, 


CHARLES JOHN BOWEN COOKE. 
Ir is with sincere regret that we have to put on 


record the death of Mr. C. J. Bowen Cooke, the chief 


mechanical engineer of the London and North- 
Western Railway, which took place on the 18th inst., 
at his house in Cornwall. Mr. Cooke had been in 
ill-health for some time as ihe result of overwork, 
but a complete recovery was looked for, and his 
death, which followed upon an attack of influenza, 
will come as a great shock to his many friends. 

Charles John Bowen Cooke, who was the son of the 
late Rev. C. J. R. Cooke, was born at Orton Longue- 
ville, in Huntingdonshire, on January 11th, 1859. 
He was therefore only in his sixty-second year at the 
time of his death. His early education was received 
at the preparatory school for Cheltenham College, 
and he was afterwards sent to King’s College School, 
London, and completed his studies on the Continent. 
The whole of his life, thereafter, was spent in the 
service of the London and North-Western Railway, 
which he first entered as a premium apprentice at the 
Crewe works, afterwards becoming a pupil of the 
late Mr. F. W. Webb. As a pupil he distinguished 
himself sufficiently to warrant, on 
the completion of his term of ser- 
vice, his being appointed assistant 
to Mr. A. L. Mumford, who was 
superintendent of the Running De- 
partment of the Southern Division 
of the line, with his office at Rugby. 
Later, he became assistant to Mr. 
G. Whale, when the latter took over 
the entire control of the Running 
Department. Subsequently, when 
Mr. Whale was made chief mecha- 
nical engineer, Mr. Cooke was him- 
self appointed superintendent of the 
Running Department, Southern 
Division. Finally, when Mr. Whale 
retired in February, 1909, Mr. 
Bowen Cooke succeeded him. 

Such in very brief outline is Mr. 
Bowen Cooke’s life story, but much 
remains to be told. It is in the 
nature of things that the servants 
of such a large undertaking as is the 
London and North-Western Rail- 
way should not come much into the 
limelight until they have achieved 
leading positions. Generally speak- 
ing, the credit of anything that 
they may do goes naturally to the 
head of the department in which 
they may be serving, and so, until 
he himself became Chief Mechanical 
Engineer nothing much was publicly 
known of his doings. That he was 
a man of special attainments is 
evidenced, not only by his being 
given the position which he finally 
held, but also by the distinguished 
manner in which he filled it. 

It is worthy of note that Mr. 
Cooke had modelled his ideas as to 
the design of locomotives rather on 
those of his immediate predecessor 
in office than on those of Mr. Webb. 
One of the leading features of the 
line under the rule of the latter 
had been the three-cylinder com- 
pound locomotives, with non - 
coupled driving wheels. Mr. Whale 
on coming into power had thrown 
many of those engines on the 
scrap heap, and converted many 
others for simple-expansion working. Writing of 
Mr. Cooke in October, 1910, when describing the first 
express locomotive constructed to his designs, we 
said: “Mr. Bowen Cooke has apparently 
come to the conclusion that as a source of increased 
power, the compounding of locomotives should be 
abandoned. The restrictions of the loading gauge, 
the limits of which are practically the same as when 
the first steam locomotive was put into service in 
this country, do not now permit of any increase of 
size in the engine nor in the dimensions of the boiler, 
and consequently something like a maximum has 
been reached in the sizes of cylinders and pistons. 
With these facts to face, the problem of satisfying the 
ever-growing demand for increased locomotive power 
becomes more and more difficult of solution, and 
in the case of the London and North-Western Railway 
we find superheating as a means towards securing 
the requisite amount of power in economical fashion.”’ 
The locomotive in question was the George the Fifth, 
and in general design it followed very closely the 
lines of the famous four-coupled ‘‘ Precursor” class, 
which had been introduced by Mr. Whale in 1904. 
In matters of detail, however, there were. three im- 
portant points of difference between the two engines. 
In the first place, instead of the balanced rectangular 
valves of the ‘‘ Precursor ”’ class, the George the Fifth, 
as it was to work with superheated steam—the super- 
heater, by the way, was of the Schmidt type—was 
given piston valves 8in. in diameter. Then, again, 
the cylinders, while having the same stroke as those 


| of the Precursor—26in.—-were made an inch greater in 
| diameter, being 20in. instead of 19in. Finally, the 
| total heating surface was only 1849.6 square feet as 
| compared with 2009.7 square feet of the earlier 

design. The boiler pressure was 175 lb. per square 
| inch, 

Now, although nine additional engines of the 
“George the Fifth” type were put in hand at the 
outset, Mr. Cooke was not entirely confident that 
the design was an improvement on the Precursor, 
and so he instituted a searching series of comparative 
trials between an engine of the latter type and the 
George the Fifth. He went further than that, and not 
only threw into the trials an engine of the six-wheels 
coupled ‘‘ Experiment ”’ class, but also an engine— 
the Queen Mary—which was identical with the George 
the Fifth, saving that, as it was intended to work with 
saturated steam, the eylinders were made 19in. in 
diameter. It was, as a fact, built concurrently with 
the latter engine. So far as we are aware, a full 
account of the relative results achieved with these 
four different engines was never made public, but as 
Mr. Cooke retained the superheater in subsequent 
designs of engines, it is permissible to imagine that 
they were in favour of the George the Fifth; in any 
event, that locomotive achieved a _ considerable 

measure of success. The engine, which was of the 











CHARLES JOHN BOWEN COOKE 


| 4-4-0 arrangement, had driving wheels [6ft. 9in. in 
| diameter, and weighed with its tender 96 tons 15 cwt. 
| in running order, made a fine show in a test run which 
was carried out between Crewe and Euston and back 
in one day in July, 1910. The train which it was 
hauling had a total length of 819ft. 3in., and included 
a dynamometer car and thirteen eight-wheeled 
coaches, the total weight, including the locomotive, 
being 454 tons 4 ewt. 3 qr. On the up trip from 
Crewe to London a stop was made at Rugby. The 
mean speed between Crewe and the latter was 
53} miles per hour, and between Rugby and Euston 
58} miles per hour. The highest speed touched was 
73 miles per hour at two points, while at several 
places speeds of 68 miles per hour and over were 
recorded. The return journey was made without a 
stop, and the highest speed reached was 78} miles 
per hour, while speeds of from 70 to 74 and over were 
frequently reached—a very fine performance. The 
highest recorded indicated hérse-power was 1229}. 
Mr. Cooke next turned his attention to the fitting 
of superheaters to tank engines, and eventually 
evolved, in 1911, an exceedingly powerful locomotive 
of the 4-6-2 side and rear tank type. Even then, 
however, he does not appear to have been satisfied 
as to the relative advantages of superheater and 
saturated steam locomotives, for while putting in 
hand ten of the type, he also caused to be built ten 
other engines with an identical wheel arrangement, 
but designed for working with saturated steam. The 
superheater engines had cylinders 20in. in diameter, 





| while those of the saturated steam engines were only 
| 18$in. in diameter, the stroke being the same in both 
cases—26in. A variable blast pipe, provision for 
| heating the feed water by means of the exhaust 
steam, hot water injectors, and a water-scoop appa- 
| ratus on the rear tank were also innovations in the 
| design. The engines, it may be added, had a heat- 
| ing surface of 1333.6 sq. ft.,a working steam pressure 
| of 175 lb. per square inch, and weighed in working 
| order 77 tons. It was certainly Mr. Cooke’s intention 
to give these two sets of engines a thorough test 
under identical conditions, but whether he actually 
did so we are unable to say. So far as we are aware, 
at any rate, if he did so the results have not been 
made public, any more than have those arrived at 
with the George the Fifth and its competitors. 

It is significant, however, that what has been termed 
Mr. Bowen Cooke’s Magnum Opus was a non-com- 
pound superheater engine. We refer to the fine 
locomotive, Sir Gilbert Claughton—so named after 
the chairman of the Company—which was brought 
out early in 1913. In many respects it showed differ- 
ences from any locomotive up till that time put in 
service on the North-Western and was, and is, 
undoubtedly an exceedingly fine example of engi- 
| neering design. It is an engine which weighs with its 
| tender no less than 116 tons, and it is carried on a 
four-wheeled bogie, forward, the 
wheels of which are 3ft. 3in. in 
diameter, and six coupled driving 
wheels, each 6ft. 9in. in diameter. 
The feature by which it is particu- 
larly distinguished, however, is 
that it is furnished with four 
cylinders, all of them working on 
high-pressure steam. The cylinders, 
which are all of them 16in. in dia- 
meter by 26in. stroke, are ar- 
ranged abreast of one another, all 
drive, not on to the middle axle, 
but on to the first pair of driviug 
wheels. Walschaerts’ valve gear 
was fitted, that being, we believe, 
the first instance of that type of 
valve gear being applied to any of 
the engines on the line. Further- 
more, the fire-box was of the 
Belpaire type, though that was 
not an entirely novel introduction, 
since the tank engines already 
alluded to were so furnished. 

The results achieved by this 
magnificent engine were in every 
way successful, and there is little 
doubt that, had the war not inter- 
fered and had his life been spared, 
Mr. Bowen Cooke would have pro- 
eeeded to produce developments 
along the same lines, which would 
have been even more satisfactory. 
That, however, must now be left to 
his successor. 

Té now remains to detail the im- 
portant services which Mr. Bowen 
Cooke rendered to his country 
during the Great War. As early 
as the second week in October, 
1914, Mr. Runciman, the then 
President of the Board of Trade, 
conceived the idea of enlisting the 
aid of the larger railway com- 
panies, which, with the machinery 
available in their locomotive shops, 
might, he considered, be able 
speedily to augment the urgently 
needed output of war material, 
especially as regarded artillery. 
He accordingly requested the late 
Sir—then Mr.—Guy Calthrop and 
Mr. Bowen Cooke to meet him and discuss the matter. 
At the interview Mr. Cooke suggested, as the best 
way of putting the companies in touch with Wool- 
wich Arsenal, that he should call upon the late Sir 
Frederick Donaldson, who was a personal friend of 
his, and a meeting was accordingly arranged for the 
same evening. The next day there was a further 
meeting with Sir Frederick, who then handed to Mr. 
Bowen Cooke a number of drawings of different gun- 
carriages which were urgently required. Having 
obtained them, Mr. Bowen Cooke at once got into 
touch with Mr.—now Sir—Henry Fowler, Chief 
Mechanical Engineer of the Midland Railway, and 
went carefully through them. Thereafter, a further 
meeting with Sir Frederick Donaldson was arranged, 
at which were also present the locomotive engineers 
of the Great Western, North-Eastern, Great Northern, 
and Lancashire and Yorkshire railways. The meeting 
was held at the Railway Clearing House on October 
20th, and prior to it Mr. Bowen Cooke had gone 
completely through the mass of drawings and had 
so tabulated them that the various engineers who 
attended the meeting might have every facility for 
examining them and deciding what they could best 
undertake in their respective workshops. At a 
further meeting, which was held three days later, 
again at the Railway Clearing House, it was agreed 
that the railway companies could and would under- 
take the manufacture of certain parts for gun-carriages 
and limbers. The rapid growth of the work made it 
necessary that arrangements should be formulated 
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for the orders to pass through some recognised channel, | 
and with that end in view a War Manufactures Sub- | 
committee of the Railway Executive was appointed. | 
That body consisted of the late Sir Guy Calthrop ; 
Mr. C. H. Dent, general manager of the Great Northern 
Railway ; Mr. C. J. Bowen Cooke; Mr. G. J. Church- 
ward, Chief Mechanical Engineer of the Great Western 
Railway ; Mr.—now Sir—Henry Fowler; Mr. H. N. 
Gresley, Chief Mechanical Engineer of the Great 
Northern Railway; and Mr. D. Bain. The Sub- 
committee was subsequently very considerably | 
strengthened by the addition of many other railway 

engineers, and proved to be of the utmost service. 

Of the actual war work carried out by the London 
and North-Western Railway, under the guidance of 
Mr. Bowen Cooke, it will not be necessary here to 
speak in detail. Much of it has already been described 
in our columns. Suffice it to say, that for the eminent 
services which he rendered, Mr. Bowen Cooke was 
made C.B.E.in 1918. It may here be mentioned that 
he was also the secretary of the Locomotive Superin- 
tendents’ Sub-committee of the Railway Executive, | 
a body that played a conspicuous part in keeping the | 
locomotive power of the country up to necessary 
strength during the period of hostilities. Mr. Cooke 
also served on several committees connected with the 
Ministries of Munitions and Transport. During the 
war he paid several visits to France in connection 
with the working of military railways, and rendered 
great assistance with advice as to the fitting up of 
repairing shops overseas. In 1917 he went to America 
to purchase for the Government material for British 
railways. 

Mr. Bowen Cooke was a member of both the Insti- 
tutions of Civil and Mechanical Engineers. He was 
a Justice of the Peace and County Councillor for 
Cheshire and a Major in the Engineer and Railway 
Staff Corps. 

Mention should also be made of two books of which 
Mr. Cooke was the author. They were “ British 
Locomotives: Their History, Construction and 
Modern Development,” which was first published in 
1893, and “‘Some Recent Developments in Loco- 
motive Practice,” which was published in 1902. An 
article from his pen on ‘‘The London and North- 
Western Locomotive Works at Crewe” appeared in 
the issue for February, 1892, of the English ‘llustrated 
Magazine. Mr. Cooke also read a valuable paper on 
““ The Mechanical Handling of Coal for British Loeo- 
motives ”’ before the Institution of Civil Engineers, 
on November 12th, 1912, and contributed an 
article on ‘ Reeent Developments in Locomotive 
Practice” to the Professional Papers of the Royal 
Engineers in 1901. ; 

We may add, in conclusion, that while Mr 
Cooke was absent from Crewe during his last ill- 
ness, his duties were efficiently ca ried on ty Capt. 
H. Beames, R.E., the Deputy Chief Mechanical 
Engineer. 








Works Management.+ 


I BELIEVE that it is generally recognised that at the 
present there is no more urgent engineering necessity im 
this country than the production of saleable articles 
During the late war and under the incentive of patrietism 
this country reached a state of production—in artidles 4 
destruction, it is true—which six years ago we sh 
have looked upon as beyond the dreams of possik 
It is just as essential to-day that we should produce; but 
the incentive seems to have disappeared. a 

I propose to deal briefly with this point, although many 
pens have been writingand some voices raised on the subject. 
I do not know that I can add materially to what those 
who have issued a message before have said, but I will 
ask your forbearance on a matter which I feel appeals 
to each one of us now as it has done during the past few 
years. As a rule, in speaking on such subjects, it is usual 
to deal first with the machine and then with the man. 
I think this is reversing the importance of the subject; 
and so propose first of all to deal with the human side. 

It is not necessary to explain why it is needful to deal 
with this side, although a comparatively few years ago 
it was of secondary importance. The whole trend of the 
movement of the world is in the direction of study of the 
individual and individuals, and Chairs of psychology 
are springing up at various Universities. Associations, 
such as tne Industrial League and the Industrial Council, 
now, happily, amalgamating, I believe, are giving serious 
attention to the various phases of psychological study. 
This joint Association is, I think, one that should receive 
every encouragement. Lately, the League and the Council 
have considerably extended their scope by forming branches 
in various towns, and this gives an opportunity of meeting 
local labour leaders outside the conference rooms, and of 
discussing views at more leisure than is the case when 
some particular case is being dealt with. 

I do not, however, propose to go deeply into the theo- 
retical side of the question, but to deal with it chiefly as 
it appeals and appears to a practical engineer dealing day 
by day with men and materials. As an old chief of mine 
so truly said when he was giving me my first charge of 
men after having had charge of the testing and inspection 
with a large firm: “* In the past you have dealt with many 
intricate questions in connection with material ; now IT am 
going to give you a much more complicated job—I am 
putting you in charge of men.” We have all of us given— 
if often unconsciously—some attention to the subject, 
for when serving our time we were always considering 
and studying the state of mind of our “mate” or our 
labourer, and this was probably the greatest education 





| we had in our shop experience. 


| thoughts and aims of those we are now in charge of. I say | 


If we benefited by it, | enlightenment from one who, according to his own stato 


as we should have done, we appreciate to some degree the ment, has never worked in a shop in his life. 
I would like to refer, too, to the paper given by Mr. F. s. 


to some degree advisedly, for changes take place in the Button, A.S.E., Member of the Industrial Court, at tho 
ideas and ideals of labour, and probably no period has Manchester Convention of the Industrial League on Juno 


| OF luen aNd the wunUred and Ons little muatters whicn oceur 


seen so great a general change as that which has taken 
place in the past six years. 

Origially we bargained or dealt with individuals, then 
with fairly small groups, but now we are often only a unit 
in a body which discusses matters with the representatives 


| Of very large bodies of men, oftentimes of very diverse 


trades and occupations. I think, however, that it may 
truly be said that the greatest asset which a man can 
have in these dealings, whether with an individual or with 
the whole of a trade, 1s to have a reputation for fair dealing. 
This may seem to be a truism, but there are times when 
an oversight gives him an advantage, if he desire to take 
the wora rather than the spirit as the proper interpretation 
of an agreeiuent. I do not think tnat Labour disputes 
the right of the other side to fight hard for what they 
believe are their rights, and they expect the same con- 
sideration to be given to them. 

‘lnere have arisen during the past few years various 
systems of getting in touch with labour, and although the 
general inetnoas are still to some extent heterogeneous, 
they approxiuete broadly in the engineering trade to a 
huge Wuutley Council. ‘the organisation of this latter 
is probably well known to all, and in certain specitied 
trades it 1s said to be working well in its entirety. I do 
not wish to deal with it or with the larger organisations 
in our Own mdustry, but with matters which affect our own 
individual works, and then to deal with a few other matters 
whieh affect labour and work im our shops, which will 
perhaps be looked upon as details. 

ft must first of ali deal with sop or works committees. 
The constitution of these is not standardised, and it is 


16th last, on “* Payment by Results ”-—Industrial League 
| Journal, July, 1920, page 310. The discussion on tis 
paper, as well as the paper itself, is extremely instructive. 
{ may be an exception, but I somehow think tnat thero 
are many others who would be glad to get an insight 
, into the mind of labour. If we are to do this by direct 
contact, we must be willing to reciprocate in every way 
we can, and we must honestly endeavour to place ourselves 
'in their position. In many cases this may be difficult, 
| for the matter may seem to be so clear to ourselves that 
, we doubt that there can be any other view of it. Some 
' times we read an article which, on the face of it, seems to by 
| written in all sincerity, and which yet seems to be based 
on a foundation for which there is absolutely no justitica- 
tion. We could, in fact, probably think of tecnnical articles 
to which this would apply. If we agree that the writer is 
sincere, these views, however we may disagree with them, 
represent the matter as it appears to him, and are, thero- 
fore, of value as showing his mind. 

There is a question which naturally at once arises when 
considering the matters already referred to, and that is, 
who is to deal with this particular side of labour work ? 
In the past shop committees have in their inception proved 
very successful as long as the heads of the firm have given 
them their personal attention, In some cases they hav: 
failed because for various reasons it has been impossible 
for this attention to continue with a large concern. In 
cases even to-day we see the engineering head spending 
so much of his time on these matters that the saying that 
‘‘we are ceasing to be engineers and becoming la..our 
administrators ’’ seems to be justified in some instances. 





questionabie if it is really desirable that this should be 
aone. Every shop varies in its physical geography and 
in the distribution of its labour; tie main pomt is that 
every employee may be fairly and truly represented, and 
that the coumuittees are not only representative but have 
the conhdence and respect of those tuey represent. As 
& rule ali questions of rates are settied for the nrm and the 
employees by conferences covering larger bodies, but 
pomts of classiication are sure to crop up from time to 
tilue, and itis well if tuese are, as far as may be, settled 
for every man on the ground. it is doubtful if rt is desirable 
for any dennite mtervuis to be fixed as the maximum for 
meetings between the Management and the committee ; 
the better arrangement sevius to be that they shali be 
cailed at any tine eltuer side desires. In many cases the 
whole of the comnuttee need not attend, but possibly 
the chairman or deputy-chairman, the secretary and one 
or two of the members concerned, together with any 
individual who has special knowieage Of tne Matter under 
discussion, Inay nueet One or more uembers of the Manage- 
ment. an 

Some may argue that there is nething left nowadays for 
SUCH & COMUuUItwe to deal with, as settiements are so general, 
‘but I beuieve tuere never was @ tue ¥ tuey were so 
Necessary. Questions with regard to the mterpretation of 
Agreements aud tue putting into Operation of awards are 
Cunstanuly cropping up. fvints deasung with classification 


in @ WOrkS have uis0 Lo be dealt with. It will be realised 
that if tuere is any cause Of ulssatisfaction in a works on 
the part of @ group of men or even of an individual, 
‘there is noting uwucu worse trom a production standpoint, 
and tue Ulue lor dealing wit It is as newr 


S are ivial 


In America an effort is apparently being made by the 
appointment of employment managers of a higher status 
than some who are working under that name in this 
country. It has been stated that they should rank at 
least with the works manager, and it must be self-evident 
that if they are to deal with all employment questions, 
they must hold a high position on the staff, for the ques- 
tions they deal with are of vital interest and importance. 
They must be in a position to deal with matters directly, 
unless they involve important principles, or the men will 
realise that it is futile to discuss matters which have to go 
to someone else for final settlement. ‘There is in a works 
of any size plenty for such an individual to do, for besides 
ali with the shop committee he would look after 
employment generally, welfare work in its widest sense, 
the training and education of apprentices, and would be 
the firm’s representative at conterence of employers on 
labour matters, and at joint meetings between employers 
and labour. One difficulty that is met with at present 
is that of finding suitable men for such a post. It goes 
without saying that they should be engineers well conver- 
Sant with shop work and shop life. beyond this it is 
largely a question of personality and character, but having 
these three great and essential qualifications, they are all 
the better for training, and here, perhaps, the schools and 
eourses of psychology, to which reterence has already been 
made, mignt help. The whole subject is obviously at 
: in its infaney, but I cannot help referring to the 
work which Mr. B. Seebohm Rowntree is doing im insti- 

ng lecture courses for managers, foremen, &c., to meet 
and to hear and discuss various industrial labour problems. 











Possipie. lt may be wrgued that many 


@ serious trouple, tus 1s surely NOt & i 
ing with @ bit of grit m the macuinery of a 
_ Not onty so, but 1t can be said from 
properly commuties will freq 3 
the MiaNeyement 


bent ied. dose 


,% tenth of the coupiaints raised with the committe 
ever caine forward, most of tuem were founded on 
ideas which the couuuittee was able to clear away witnout 
any representation to the Management. The committee, 
too, can be useful in disseminatmg mformation with regard 
to various luatters whicn the firlu wishes its employees to 
be acquaimted with. Kumours of cnange of design, 4 
trouble witn material, of cuncellatien of orders, &c., are | 
always unsettling, and a frank talk with the members will | 
be hespful. My friend and late colleague, Mr, Webster 
Jenkinson, C.».E., F.U.A., read, on Junuary 28th, 1919, 
before a Conference of the Industrial Keconstruction 
Council, a most interesting paper on “Tne Worker’s 
Interest in Costmg—a Factor in Industrial Reconstruc- 
tion.” In this he dealt fully not only with the necessity 
of costing, of which I shall have something to say later, 
but also with the desirability of enlightening labour more 
than has been the case in the past as to tne state of affairs 
generally. In times past, when shops were so small that 
the works manager wus in the happy position of being able 
to address each employee by his Vuristian name, this could 
be done, and probably was done, by a word dropped here 
and there. We often sign for those days when personal 
contact was possible, and it was felt that each one was a 
necessary integral part of the concern. Now, with our 
huge shops and systems in management such a personal 
touch is impossible, but we may keep in contact with this 
side of our work through our committees if we will only 
impress them and through them the other workers that 
we look upon them as men to be dealt with as men by men, 
and, as I nave said before, that we are out to do a straight 
deal with them, not only when we want to be pleasant, 
but on every occasion. It is so very difficult to get at 
the point of view of the other fellow, and we must make 
every effort to do so whenever possible. We are so apt 
to persuade ourselves that, because we once worked at the 
bench for a very few years a good many years ago, we 
understand what the mass of men feel to-day on every 
conceivable subject. I must confess that I was utterly 
unable to understand the workers’ objection to payment 
by results until I read Mr. Sydney Webb’s “‘ The Works 
Manager To-day” a few years ago. One of my shop 
friends tells me it is already out of date, but if it is, it makes 





* From Sir Henry Fowler’s presidential address to the 
Institution of Automobile Engineers, October, 1920. 





me more than ever ashamed at having to receive belated 


and wil finally viear tuewusetves up, but even if there were 
| Rot tiie Cuence tat an wpparent trivialty nugnt grow into | 
' sound arguiuent 


AN ECONOMISER EXPLOSION. 


- Tue Board of Trade report on an economiser explosion 
sh occurred in Huddersfield emphasises the necessity 
adiling these valuable adjuncts to boiler plants 
if accidents are to be avoided. The economiser 
ion was evidently in good condition and quite 
of withstanding ordinary reasonable service, but 
jloded one morning and wrecked all the adjacent 
‘brickwork. Had the accident happened a few minutes 
‘earlier, when the mill hands were passing by on their 
way to work, there would probably have been many 
fatalities. As it was, no one was even injured. 
The economiser was used to heat the feed water for 
three Lancashire boilers, and the flues were so arranged 
that the gases could be by-passed direct to the chimney. 
The mill engine, which was supplied by the boilers, was 
ordinarily run from 7 a.m. to 5.30 p.m., and then shut down 
for the night, when the fires were banked and left in charge 
of the night watchman. Feed water for the boilers was 
supplied by a ram pump belt-driven from the main engine, 
or by an injector. The ram pump started and stopped 
with the engine. During the night the watchman occa- 
sionally fed a little water into the boilers, through the 
economiser, and would naturally have to use the injector 
for the purpose. In the early morning he began to raise 
a full head of steam, and to get the necessary draught 
opened the dampers to pass the gases through the econo- 
miser. At 7 o’clock the engine was started, and very 
shortly afterwards the economiser burst. : 

It is fairly evident that the cause of the accident was a 
sudden change in the temperature of the economiser 
tubes. During the hour and a-half while the steam pressure 
was being raised, but no demand made on the boilers, the 
economiser would get very hot. When the engine was 
started the feed pump drove the cold feed water into the 
economiser. The sudden contraction of the tubes, caused 
by the cooling, cracked them and they blew up under 
the steam pressure. The proper way to handle the plant 
would, of course, have been not to pass the hot gases from 
the fires through the economiser until feed water was 
needed by the boilers, and it might even be necessary, on 
account of leaky dampers, to keep down the temperature 
of the economiser during the night by -giving it a little 
feed water. Added to these considerations, it would be 
better, for the sake of economy in coal and for the preven- 
tion of external corrosion of the economiser tubes, if the 
feed water were warmed before being led to the economiser 
in the ordinary course of working. 
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A Seven-Day Journal. 


Oil-burning Steam Wagon — French Mining Wages — Increased Production — Coal as Source of Oil Fuel — Poole Harbour Scheme — Development 
of Scottish Water Powers — Lord Weir on Industrial Situation — Institute of Transport — New Arterial Roads — English Contract for A.E.G.— Ministry 
of Agriculture Mppatetnente — Cancellation of Contracts —- London Traffic Policy — Isle of Wight Erosion — Subways for Road Transport — London 


University Site 


AN interesting demonstration was given at Olympia 
in connection with the Commercial Motor Show by a 
Foden steam wagon which has been equipped with 
‘he Scarab oil-burning equipment. It was stated 
that the wagon, which has been operated on oil fuel 
for the past six weeks, has, in town service, with a 
load of 5 tons on the wagon and 3 tons on the trailer, 
consumed only half a gallon of oil fuel per mile. The 
Scarab Oil Burning Company’s system, which was 
installed on the locomotive which made the test run 
from Euston to Birmingham—of which an account 
appeared in THE ENGINEER some weeks ago—is now 
being fitted to locomotives by the North-Eastern, the 
Great Northern, and the Highland Railways. 
* * * 
’ FRENCH miners are engaged in an agitation for 
higher wages. The centre of unrest is the Loire 
basin, and it is believed that a demand will be formu- 
lated for an increase in wages of from 4f. to 5f. per 
day. The agitation is extending to other basins, and 
the whole situation is to be discussed at a meeting 
of the National Miners’ Council to be held in Paris 
to-day. It is reported that the principle of a general 
strike will be voted in the event of a refusal on the 
part of the mining companies to pay the additional 


wages demanded. 
* * * 


THe Priestman system of increased production 
was the subject of an address at a meeting called by 
the National Alliance of Employers and Employed 
at Birmingham on Monday evening last. Mr. R. D. 
Priestman stated that under the plan adopted, which 
had met with considerable success in practice, a 
standard of production was arranged by a committee 
of the management and the workers. As compared 
with profit-sharing and co-partnership schemes, the 
new plan had the advantage that the workmen had 
actual control over production. For all output over 
the standard, the earnings of every employee were 
increased pro rata. The scheme, which is now being 
operated in twenty-fout industries in various parts 
of the eountry, has, Mr. Priestman told his audience, 


been followed by increases in production ranging | 


from 25 to 45 per cent. 
* * &* 


CoAL as a future source of oil fuel supply was the 
subject of an address delivered by Sir Arthur Duckham 
to the Institution of Petroleum Technologists on 
Tuesday last. The lecturer predicted not only the 
displacement of solid fuel by oil fuel for marine 
requirements, but the firing of all locomotives with 
liquid and colloidal fuels. Belief was expressed that 
the industrial future of the country lay in the con- 
version of the coal at the pit’s mouth into liquid and 
gaseous fuels. American experience had demon- 
strated the possibility of transmitting fuel gas over 
long distances. The duties of the Electricity Com- 
missioners should, it was advocated, be extended to 
include fuel conservation in all its varied aspects. 
The lecturer briefly described the system of dealing 
with coal which ought to be adopted. 

* * * 


DetTaits are now available of the scheme for im- 
proving the accommodation at Poole harbour, so that 
cargo ships of large draught—up to 26ft.—can use 
the port. A report made by Sir John Wolfe Barry, 
Lyster and Partners and Messrs. A. J. Barry and 
Pa rtners, for the Poole Harbour Commissioners, states 
that the works necessary include the dredging of the 
bar, a full-tide dam across the south channel. to 
Branksea Island, a half-tide training bank from the 
north side of that island to a point near the Diver 
Buoy. These would concentrate the currents which 
now flow in three separate courses into a single main 
channel, and maintain in it, by scour, the necessary 
depth without any dredging beyond that necessary 
in the first instance. A turning basin and 7500ft. of 
quayage, with a depth alongside of from 20ft. to 23ft., 
would, with the works indicated, form the first 
section. The intention is to provide in the future 
18,000ft. of new deep-water quay and a graving dock. 
The total cost is estimated at £3,235,000. 


*” * * 


Steps are about to be taken. by the. British Alu- 
minium Company to obtain the necessary provisional 
order for harnessing the Lochaber water power for in- 
dustrial requirements. This scheme will revive a project 
which was first brought forward two years ago, but 
was postponed by reason of the strong opposition 
which was then encountered. Since that time, how- 
ever, the movement for. the utilisation of Scottish 
water power has made considerable strides, and the 
British Aluminium Company’s scheme will now, it is 
understood, receive the support of the Highland 
Reconstruction Association. 





In the statesmanlike address on the industrial 
situation which Lord Weir delivered to the Glasgow 
Chamber of Commerce on Monday last, he referred 
to the effect on the output of engineering products of 
his own works at Cathcart in the last twelve months 
as the result of the moulders’ strike. Output fell 40 
per cent., £225,000 less were paid in wages, and em- 
ployment to about 1000 hands denied. The com- 
plete lack of the co-operative spirit on the part of the 
Ironmoulders’ Union represented a loss of millions 
to the British engineering industry, diverted trade to 
Belgium and Holland, and permanently strengthened 
the foundry industries there at the expense of British 
trade Referring to the motor car industry, Lord 
Weir said that trade unionism obstructed the em- 
ployment of the unskilled, and only recognised a dead 
level of the skilled, with the result that development 
on specialised lines for mass production to reach a 
world market was retarded or prevented. There 
was a vast army of nondescript labour, not lacking 
intelligence, but only in need of training and guidance 
to enable it to raise its standard of living, its self- 
respect, and its value to the nation, but denied the 
opportunity of doing so by the dead hand.of the trade 
unions, and permamently kept at a level which was 
a source not only of weakness but of danger to the 
State. 

* * * 

THE first general meeting of the new session of the 
Institute of Transport was held on Monday last at 
the Institution of Civil Engineers, when Lord Ash- 
field, the new President, delivered an address dealing 
with the need of providing greater educational 
facilities for those engaged in transport work. The 
Institute, which 1s only in its second year, has now 
a membership of 652. The Railway Companies’ 
Association has promised to give two gold medals 
annually for the best papers on railway operating pe 


paeeipoint. 





engineering subjects, and two other gold medals | - 
will be given by the Commercial Motor Users’ Asso- } 
ciation, and the London Underground Group: for 
contributions on road transport enb lect. ts 

e- G0 es 

Teen’ Teportatt statement made be the Mi 
of Transport on Tuesday the decision to construe 
arterial roads in the eastern section of the Metre 
area was made known. The new Toads, whieh a 
being planned in.conjunction with the London sitet 
Council, are the Barking by-pass road between 
Beckton and Dagenham, where the London County 
Council has an important housing scheme in pro- 
gress, the new Eastern avenue between Hackney and 
Ilford, the new Cambridge road between Tottenham 
and Cheshunt, and the North Circular road from 
Edmonton to Walthamstow vid Lea Marshes. Sir 
Henry Maybury, in a letter which he has addressed 
to the London County Council, states that the new 
roads will be across lands which are still compara- 
tively undeveloped. The construction is to be put in 
hand almost immediately to relieve the unemploy- 
ment situation, but as during the coming season 
there would be grave objections to carrying out the 
road construction in its entirety, as sewers, drains, 
mains and conduits would have to be laid subse- 
quently, it is proposed that while the new routes 
should be graded and roughly shaped for their full 
width of 100ft., the actual road formation should be 
limited to a 24ft. carriage way. 

* * * 

Ir is reported that a contract for a large amount— 
exceeding £150,000—for electric generating plant, 
to be installed in works in the North of England, 
has been obtained, in competition with British firms, 
by the A.E.G. 

* * * 

Starr changes are about to be made at the Ministry 
of Agriculture. Sir Daniel Hall desires to be released 
from office work so that he may give his whole time 
to questions connected with agricultural education 
and research and maintain ,cleser relations with the 
work which is being done throughout Great Britain 
as well as abroad. Sir Daniel will, however, retain 
his present position as Chief Scientific Adviser and 
Director-General of the Intelligence Department, and 
will continue his membership of the. Administrative 
Council. 

x & & 

THE cancellation of contracts | continues on a 
somewhat serious scale. Sir Allan Smith, Chairman 
of the National Confederation of Employers’ Organisa- 
tions and of the Engineering Employers’ Federation, 
speaking at Croydon, said that in the last six weeks 
contracts to the value of £15,000,000 had been can- 
celled in one branch of industry with which he was 
connected. The work represented. by those contracts 
would have kept 80,000 men: fully employed for 
twelve months, 















New Handley Page Machine — German Tractor Monoplane — Government Cable Purchase — Export Credit Scheme. 


CoMPLETE agreement has, it is stated, been reached 
between the Advisory Committee on London Traffic 
and the Ministry of Transport as to the policy to be 
recommended to Parliament. A Bill is now in prepara- 
tion for the consideration of the Cabinet, but it is 
not regarded as probable that it can be introduced 


until next session. 
* co e 


Tue Freshwater Council had under consideration, 
at its last meeting, a scheme to erect breakwaters 
to prevent sea erosion at Freshwater Bay, Isle of 
Wight. An extension of the project would include 
the construction of a harbour for fishing craft and a 
motor lifeboat station. The estimated cost of the 
scheme is £50,000. An appeal is to be made for 
financial assistance to the Board of Fisheries Coast 
Erosion Committee and Development Board, the 
Isle of Wight County Council, and the Lifeboat 
Institution. It was stated, indeed, that the last- 
named institution would be prepared, if the harbour 
provided accommodation for a motor lifeboat, to 
subscribe one-fifth of the sum required. 


* * * 


AN interesting proposal has been made before the 
London Chamber of Commerce by the Committee 
appointed to inquire into the inadequate facilities 
for access to and from the City by rail and road 
transport during the morning and evening hours. 
The Committee recommended that the Government 
should give earnest attention to the proposal for the 
establishment of a Traffic Authority for London, and 
that the Ministry of Transport be urged to consider, in 
conjunction with technical experts, whether the con- 
struetion of underground roads for light and fast- 


moving traffic, with the object of avoiding congested 


medals | gpeas, would be practicable from the engineering 


* * * 
toy 
“Pux Senate of the 5” Cnieasity of London has 
Beided to accept the Govermment offer of the 
Eres bury site, subje:t, however, to somewhat 
rin » conditions. . The question. came before 
special ‘meets of the London Education Com- 
; The sub-committee’s 
ml ovided adequate grants 
ment for the erection of 
in 1} the Bloomsbury site, the 
London County Council would be prepared to con- 
sider an application for a building grant for this pur- 
pose, subject to the condition that the Council’s 
contribution should not exceed one-third of the con- 
tribution made by the Government to a total not 
exceeding £1,000,000. The Committee’s recommen- 
dations have been adopted. 


* * * 


A DEMONSTRATION was given yesterday of a new 
type of Handley Page machine which embodies a 
form of wing claimed to increase the lifting power 
in starting and to facilitate landing without impairing 
the efficiency of the machine in normal flight. 

* * * 


TRIALS are to be made by the Zeppelin Company 
of a new tractor monoplane constructed of aluminium, 
which has a span of 90ft. to 100ft. and a chord of 10 
or 12. The wings of the monoplane are said to be 
hollow, and the space thus rendered available is 
utilised for the engines, of which four, each of 260 
horse-power, either Mercedes or Maybach, have been 
fitted. It is rumoured that if the first trials are suc- 
cessful an attempt will be made with this machine to 
make the cross-Atlantic flight. 

* * * 


THE purchase by the Government of the Direct 
United States Cable Company’s properties, at the 
price of £570,000, has been accepted by the share- 
holders of that undertaking. If the paid-up capital 
of £1,214,000 represents the real value of the cable, 
equipment, and stocks acquired, the Government has 
made a good-bargain. Quite apart, however, from 
the commercial ‘aspects of the scheme, there are 
excellent reasons why the Direct Company’s cable 
should become the property of the Government. 


* * * 


THE Federation of British Industries has suggested 
to the President of the Board of Trade directions in 
which the export credit scheme might be modified. 
It is proposed that instead of the Treasury advancing 
80 per cent. of’ the cost price of the goods, the scheme 
should provide for advances to approved firms of 
100 per cent. of the cost value. It is also urged that 
the exporters should be allowed to cover themselves 
by insurance, and that the whole scheme should be 
worked with more elasticity. 
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The Commercial Motor Exhibition. 


No. I. 


THE exhibition of commercial motor vehicles, which 
has been open at Olympia during this week and which 
closes to-day, is chiefly noteworthy on account of the 
large number of tipping wagons shown. There are, 


of course, plenty of motor chars-a-bancs and a few | 


lighter vehicles, such as taxi-cabs and delivery vans, 
but the outstanding feature which impresses itself 
curing a general survey is the tipping wagon, many of 
which are shown in operation by means of small electric 
motors belted on to the shaft, which in normal ser- 
vice transmits power from the engine to the tipping 
gear. Of really striking novelties there is a great 
searcity, and it seems that the commercial vehicle 
has been evolved to such a pitch that only minor 
variations of a few distinct types can be expected. 
There is one six-wheeler in the show. The remainder, 
with one other exception, are four-wheel vehicles with 
rear drivers. That other exception is the little parcel 
delivery machine of Auto-Carriers, Limited, and 
although it really has four wheels, the two rear wheels 
are brought quite close together, with just room 
between them to accommodate the engine, so that 
it might almost be called a three-wheeler. 

The six-wheeler is a powerful petrol lorry, by G. 
Scammell and Nephew, Limited, of West Watford, 


eapable of carrying 10 tons without exceeding the | 


legal axle weight. It has a short lorry platform 
on which there i; fixed a spring-mounted turntable. 
The body is supported by this turntable and a pair 
of trailing wheels and can be as long as 18ft. by 
7it. 6in. wide. The engine is of 47 horse-power and 
has a final drive by means of a Coventry chain to the 
rubber-tired driving wheels, which, naturally, are 
those at the centre. 


The lorry is shown on the stand | 


t 
| and is more specially suited for service where the roads 
| are comparatively good. It has a vertical boiler with 
| corrugated fire-box and water tubes having a“more 
| or less vertical direction, A good circulation of water 
must naturally be secured by the arrangement of 
| the tubes and probably accounts for the freedom from 
| seale which, the makers say, is the experience with 
| these boilers. The engine is of the two-cylinder high- 
| pressure type with all its parts totally enclosed and 
automatically lubricated. Both cylinders are fitted 
| with balanced piston valves, which are operated 


| from excentrics on the lay shaft. There are only two | 


| excentrics, but the cut-off and direction of rotation 


ean be altered by varving the excentricity and angle | 
| of the sheaves. Instead of being keyed on to the’shaft, | 
' the excentric sheaves are driven by sliding blocks, | 
| which can be moved in and out from the shaft by | 


| means of a wedge-like piece passing down the centre. 


j 


| obtained. A clutch is arranged in the transmission 
| system, so that the engine can run free. This latest 
Clayton wagon is capable of carrying a 6-ton load in 
_ its body at the legal speed of 8 miles per hour on rubber 
' tires or 5 miles per hour on steel tires. It can also 
| haul a trailer with 4 tons, the speed by law then being 

5 miles per hour with either steel or rubber tires. 


These loads, the makers say, can be hauled quite | 


| readily up gradients of 1 in 7. 

John J. Thornycroft and (€o., Limited, of 10, 
Grosvenor-place, London, S.W.1, have four repre- 
| sentative exhibits, a 30 horse-power 35-cwt. box 


; van, a 40 horse-power char-a-banc to seat twenty- | 
single-deck | 
| omnibus, and a 4C horse-power 34-ton tipping wagon. | 
| The illustrations on page 401 show the 3}-ton chassis | 
| fitted with a tipping body and with a plain platform. | 


| eight passengers, a 40 horse-power 


This vehicle carries a load of 3} tons and is equipped 


| By moving this wedge axially the positions of the | 
| excentrics can be moved from full ahead to full | 
| reverse and various intermediate degrees of cut-off | 


| 

| The arrangement of the two channels at some dis. 
tance apart obviates any likelihood of the body 
warping as it is raised, while it is impossible to let 
it fall back abruptly after discharging, as the rate of 
descent is governed by the viscosity of the oil. The 
handles for controlling the sliding gear and the valve 
are arranged just below the driver’s seat. 

The Vulean Motor and Engineering Company, 
Limited, of Crossens, Southport, shows several vehicles 
all fitted with 20 horse-power engines. One of these, 
shown in the illustrations on page 401, is a 30-cwt. 
tipping wagon, which, we are told, is one of the lowest- 
| priced of its class in the show. It has a four-cylinder 
engine with splash lubrication and a four-speed gear- 
box with central gate change. The wheels are of cast 
steel and fitted with 860 mm. by 90 mm. solid rubber 
tires. The body is of about 2} cubic yards capacity 
| and is made of steel throughout. The driver’s cab, 
it will be noticed, is fully enclosed so as to protect hin 
from the weather. The tipping gear is of the Edwards’ 
type, which employs two hydraulic rams. The 
| cylinders of these rams are provided with trunnions 
| at about the middle of their length and are so dis. 
| posed that when the body is in the lowered position 

they are well clear of the ground. The rams act 
| direct on a cross bearer under the body. The oil 
| pump is a self-contained unit in a case attached to the 
main frame and is generally driven off the engine 
shaft by means of a Whittle belt. One of our illustra- 
' tions shows the wagon negotiating some very soft 
ground when fully loaded, and to enable the wheels to 

grip in the mud they are fitted with angle iron spuds 
| on a steel band outside the rubber tires. The makers 
tell us that this machine is capable of carrying a 
2-ton load up a slope of 1 in 7 and at the same time 
hauling 2 tons more in a trailer. 

A commercial motor exhibition would be very 
incomplete in these days without a display of electric 
road vehicles, for of late years electric vans and 

















FIG. 1—DAIMLER 2-TON TIPPING WAGON 


as if it were turning a corner, to demonstrate how small 
a circle it can negotiate. 

Among the steam wagons there are many 
which have not been altered within recent times. 
Thus Robey and Co., of Lincoln, show the 5-ton 
machine, with a- pressed: steel frame, which we 
described and illustrated in connection with the Royal 
Agricultural Society’s Show. It has a compound 
overtype engine with cylinders 4in. and 7}in. in dia- 
meter by Tin. stroke and a locomotive type boiler 
working at 200 1b. per square inch. The fire-box ‘is 
circular and has no stays. The road wheels are of 
pressed steel and are fitted with rubber tires. 


Clayton Wagons, Limited, which are associated with | 


Clayton and Shuttleworth, of Lincoln, have two 
typical steam wagons, one of which we illustrate in 
Fig. 2. The engine, it will be seen, is of the over-type 
and embodies several new features. Crown stays are 
now dispensed with and the boiler ismade with a curved 
crown plate. The flat slide valves of the original model 
have been discarded in favour of balanced piston 
valves, which ensure more silent running and minimum 
wear. The rear axle is turned from the solid-bar and 
the main frame has been considerably strengthened 
by being strongly braced. The coal bunker is now 
placed further forward, with the result that the weight 
on the back axle is considerably reduced, and, lastly, 
the engine is lower than hitherto, giving a better view 
of the road ahead, and the driver’s cab is materially 
extended, ensuring complete protection to the: man 
at the wheel. The tipping gear is independent of the 
main engine and is operated by a small rotary steam 
engine, which can be seen fixed on the side of the 
frame just below the forward end of the body. Two 
long vertical screws are driven by this engine through 
a cross shaft and mitre gearing and tip the body about 
pivots at the back. This arrangement has the merit 
that it does not necessitate taking the main engine 


out of gear when tipping, so material can be dis- | 


tributed while the wagon moves forward. The work- 
ing load is 5 tons. The other vehicle on this stand is a 
§-tonner with an undertype engine and a fixed body, 


FIG. 


| with hydraulic tipping gear driven from the engine. 
| This gear is very simple in construction and operation, 
|and consists essentially of a cylinder fitted with a 

piston and ram, which raises the forward end of the 

tipping body by means of balanced wire rope pulley 
| gear. The fluid employed for operating the piston is 
| oil and is pumped by a neatly arranged gear pump 
| driven from the after end of the cam shaft by means 
| of chain gear. A lever projecting through the foot- 
| board is arranged to connect and disconnect the chain 
| gear driving the oil pump when required from the 


| driver’s seat... The oil flow to and from the cylinder is | 


| also controlled by means of a valve on the gear pump. 


| illustration in Fig. 1, has a steel plate tipping body 
| of 120 cubic feet capacity—say, about 2 tons—and a 

sleeve valve engine rated at 22.4 horse-power. The 

cylinders are 95 mm. in diameter by 140 mm. stroke. 
| There are four forward speeds up to 14} miles per 
| hour when the engine is running at 1000 revolutions 
| per minute. The tipping gear is of American manu- 
| facture and is of the horizontal hydraulic type. That 

is to say, a cylinder using oil under pressure, which 
ean be seen in the illustration, lying in a horizontal 


| position is employed to tip the body. The whole of | 
| the gear is carried by a special frame bolted to the | of Dr. Valdemar Jungner, who patented the battery 


in Sweden in 1899, and in 1911 a Swedish company 


| main frame of the lorry. A crosshead on the piston- 
| rod is connected by means of two links with a pair of 
| channel irons pivoted at one end to the frame. These 
| channel irons bear against rollers fixed to the bottom 
| of the body and, as they are swung up by the pull of 
| the crosshead, tilt the body about pivots on the rear 


|of the frame. The oil for operating the gear is sup- | 
| this way are made in various lengths to suit cells of 


plied by a small gear wheel pump driven off the main 


connected with both ends of the cylinder through a 
reversing valve, so that oil can be supplied to either 
side of the piston without reversing the pump. 
There is also a neutral position in which the piston is 
held stationary by the oil pressure. The control is 
very sensitive and the body can be tipped and held 
or seturned as required for the discharge of the load. 





2 


: The Daimler tipping wagon, of which we give an | 


gear-box’ by means of a sliding pinion. The pump is | 
| Finally, the plates are subjected to a rolling process 


CLAYTON OVERTYPE TIPPING WAGON 


lorries have made great headway. For long-distance 
high-speed work battery vehicles cannot, of course, 
compete with those worked with petrol or steam, 
but for town service the electric system has un- 
doubted merits. Many electric vans and _ lorries 
have now been supplied to the railway companies, 
municipal authorities and private business concerns, 
and there seems to be every indication that before 
very long the electric road vehicle industry will 
experience a considerable expansion. .; There are now 
six firms engaged in the manufacture of electric vans 
and lorries, apart from many others that have taken 
| up the construction of electric trucks. 

Although Ironclad Exide batteries, made by the 
| Chloride Electrical Storage Company, are fitted to 
| the vehicles on view at Olympia, most of the exhi- 
bitors, if not all, are prepared to fit alkaline batteries 
if desired. The Ironclad Exide battery gives excellent 
results, and it is comparatively cheap, but the makers 
of alkaline cells are prepared to give a long guarantee. 
A battery which has not been shown previously at 
any exhibition in this country is to be seen on the 
stand of Ransomes, Sims and Jefferies, of Tpswich. 


This so-called “ N.1.-F.E.” battery, which is made 


by Batteries, Limited, of Redditch, is the invention 


was formed for its manufacture. The active material 
of the positive plate is nickel hydroxide with other 
ingredients to increase the conductivity. This com- 
position is made into briquettes, which are assembled 
between perforated nickelled steel strips, so that the 
active material is encased. The elements formed in 


different sizes, and are fitted into steel frames. 


to ensure perfect contact between the active material 


/and the nickelled steel strips, and at the same time 


grooves are formed on the plates for maintaining the 


| rubber insulators in position. 


The active material of the negative plates is iron 
oxide, which is specially prepared and mixed with 
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other materials, and the plates are built up on the | pedal, and the emergency brake by a lever which | 


same principle as the positive plates. The cases | can be held in position by a ratchet. The gear for 
which hold the plates and the electrolyte—which | tipping the body can be operated by hand or by a 
latter is composed chiefly of a solution of potassium } small electric motor, which is controlled from the 
hydrate—are made of steel, and all the joints are | driver’s seat. 

welded. _ A 2-ton electric chassis exhibited on Kansomes, 
_ Besides these batteries, there are several other Sims and Jefferies’ stand differs in some respects 
interesting exhibits on the stand of Ransomes, Sims | from the chassis of the. vehicle just described. The 
and Jefferies. There is one of the firm’s standard |} motors, for example, have their countershafts 

3}-ton electric tipping wagons as» illustrated in | directly below the armature shafts, instead of the 
Fig. 10. On vehicles of this capacity the makers fit | two shafts being in the same horizontal plane—as 
a reducing gear—as shown in Fig, 7. A motor | shown in Fig. 10—with the result that the counter- 
is bolted on each side of the chassis frame, and is | shafts always run in a bath of oi]. Moreover, the rear 
firmly secured to the longitudinal and transverse | wheels are fitted with single-grooved tires instead of 
members. Each motor transmits its power through | the twin tires which have been used hitherto. Like 
enclosed helical gear to an independent countershaft | the controller fitted to the 3}-ton vehicle, that on this 
carrying a chain sprocket, which in turn transmits | new 2-ton chassis has a main and auxiliary drum, 





the power to a road wheel by means of a roller chain. | and the main drum is operated by a “ gate charge,” 


Shunt Field 


Another special feature of the truck is that the 
control gear is mounted on a structure which can be 
| lowered flat on to the carrying platform, and by folding 
back the driving platform the truck can be accomo 
dated in a small amount of space. One of the firm’, 
*C” type, having an elevating platform, is also 
exhibited. ‘The goods to be carried are placed on a 
wooden skid, which is supported on legs so that it is 
raised from the ground, and after the truck platform 
has been passed under this skid it is elevated by a small! 
motor on the truck, which is then ready to carry the 
load to its destination. The obvious advantage of this 
type of truck is that the skid can be loaded whilst the 
vehicle is in service elsewhere, and when the truck 
returns to the point from which the goods are des. 
patched the loaded skid can be picked up without 
delay. The truck exhibited has four-wheel steering 
gear, which gives a 7ft. 6in. turning radius measured 





Shunt Field 
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FIG. 7—RANSOMES, SIMS AND JEFFERIES’ REDUCING GEAR FIG. 8—DIAGRAM OF CONNECTIONS 


The battery is divided into two sections, and each | and gives two forward speeds and one reverse speed. 
section is placed in a separate box—as shown in Fig. 11. | The charging plug is interlocked with the gate in 
Each box can be drawn out on rollers for inspeetion. | such a way that when the plug is inserted the control 
Careful attention has been paid to the design of the | lever cannot be moved. In this case ordinary series 
control gear of these vehicles, and in order to avoid | motors are fitted, and the vehicle is, therefore, kept 
arcing at the main controller eontacts there are two |-under coatrol with the usual mechanical brakes. The 
controller drums. The main drum is operated by a} battery in this case is mounted on top of the chassis 
gate change lever mounted at thie side of the driver’s | within the cab, and is very accessible. The front 
seat. For forward running this drum ¢am be shifted | wheels run on Skefko ball bearings, and the rear 
to four positions which give four speeds, then the | wheels on Timken bearings. 
vehicle is reversed it gives one speed. The lerdrum,| A new electric truck is also exhibited. The general 
which is known as the auxiliary or rheostatie drum, | design of this truck does not differ widely from that 
is controlled by a foot pedal, and in its=normal or} of the firm’s well-knowa three-wheel truck. but the 
off” position it short-cireuits two sections on a | control gear differs from the gear previously fitted. 
resistance in the main motor cireuit. Before the main | The forward and backward motion of the truck is 
drum can be shifted from one position to another the | controlled» by the movement of a horizontal lever 
pedal must be partially depressed, so that the resist- | fixed at one side of the drum’s platform, by depressing 
ances just mentioned are then connected inthe motor | ~ 
circuit ; and when the pedal is fully depressed the | 
current is interrupted. The main drum may then be| — 
shifted to the next position; and, conseque vy, asthe} — 
current is never made or broken on thi 
main contacts are never subjected to t juriot 
action of an arc. On releasing the pedal, the cir 
is re-established through the two istance © 
Thus it will be seen that all the arcing is coi 
the auxiliary drum, which is provided. with 
contacts and a magnetic blow-out ; Ball the repe 
insertion of the resistances obviates excessive rushes | 
of current. The operation of the auxiliary drum is 
exactly analogous to the operation of the clutch 








| on the outside wheels. The elevating platform canbe 
raised by a small elevating motor at the rate of 3in. 
in 10 sees. 

The General Vehicle Company, of Hay Mills, 
Birmingham, is exhibiting a 3}-ton electric tipping 
wagon—as shown in Fig. 13—also a 2-ton wagon, a 
l-ton chassis, and a motor generator for battery 
charging. All the company’s electric vehicles are 
built on very much the same lines. A motor con- 
structed by the British Thomson-Houston Company 
is suspended from a bar pivoted to the side frame 
members just ahead of the rear axle, and the power 
from the motor is transmitted to a countershaft by 
an enclosed Morse silent chain, and from this counter- 
shaft power is transmitted to the road wheels by 
roller chains as shown. The controller, which is 
situated under the driver’s seat, gives five forward 
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pedal on a petrol vehicle, and it enables the driy 
to coast in traffic and to turm corners at.re i 
speed without interfering with the main contro 


A complete diagram of connections for one of the} <= = FIG. 9-CONNECTIONS OF CONTROLLER IN SEVERAL POSITIONS 


vehicles is shown in Fig. 8. In it the auxiliary nes 
just referred to is to be seen near the motor at the ene 

top left-hand corner, and the main. ‘Oller drum, } which the speed of the vehicle is regulated. The 
which actually alters the motor I as to | direction in which the truck travels is determined 
various speeds, is t0 be | midway ; the} yersing-switch. If the control lever is raised, 
right and left-hand motors. The mariner” e is applied. By keeping his foot on the 
the motor connections are altered to give the ae which releases the emergency brake, and by 
ward speed and sete Speed e Pst ; v’ the control lever in the horizontal position, 
backwards, are shown in Fig. 9, an > \ driver can make the truck coast with ease and 
will be quite clear to those fanmail setrical }gafety, thereby saving current and increasing the 
affairs. It will be pereeived i 3} inable with a single battery charge. 
compound wound, so that they: te w ] @lliptic springs support the carrying 

the vehicles are ranning down hills “Bi ze >| form, h in turn supports the battery placed in 
connections are shown in the small diagram ' ¢wo trays. Owing to the provision of interlocks, it is 
2—Fig. 9—where it will be seen that the series | quite impossible for the driver to apply the power 
windings are connected across the battery. | without releasing the emergency brake, and when the 





These vehicles are ftted with two independent | brake is applied the controller automatically flies | 


internal expanding brakes, which act upon the back | back to the neutral position, and so cuts off the 
wheels. The service brake is actuated by a foot! current. 


speeds and two reverse speeds, and the changes are 
made without cutting off the power. Although 
Ironclad Exide batteries are usually fitted to these 
vehicles, alkaline batteries are provided if desired. 
All the company’s vehicles are fitted with internal- 
expansion brakes, which act upon the rear wheels, 
and emergency brakes of the contracting type also 
act upon the countershaft. The steering gear, which 
is of the pinion and sector type, is provided with 
interchangeable hardened steel bushings, and all the 
wearing parts are fitted with grease cups. For 
vehicles up to 1-ton capacity the General Vehicle 
Company uses single solid tires on all wheels, but on 
| vehicles of 2-ton capacity and over, double tires are 
| fitted to the rear wheels. Springs of the semi-elliptic 





|type are fitted at the front and rear of these 
‘ vehicles. 
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Railway Matters. 





New entrances are to be provided at the Clapham Com- 
mon station of the City and South London Railway. 
Escalators are to be installed. 


‘ne Southern Belle of the London, Brighton and South 
Coast Company now makes its journe: tween Victoria 
and Brighton in the level hour—51 in 60 minutes, 


We are informed that Mr. Oswald G. C, Drury, vad Inst. 

C.E., Assistant Engineer to the London, ton and 

South Coast Railway, has been appointed Chief Engineer 
Ball. 


in succession to the late Sir James B, 


A COLLISION occurred at Hatfield, Great Northern 
Railway, on Wednesday, the 6th instant, between an 
empty passenger train and a goods train. The 
on the former were damaged and several wagons on the 
voods train derailed. 

Tue Great Western ee steamer St. David, 
which from 1906 to the outbreak of war—when it was 
requisitioned as a hospital ship—was employed in the 
Fishguard-Rosslare service, is. being overhauled by 
Cammell Laird and Co., of Birkenhead, the builders. 


THe reservation of compartments on payment of 5s., 
introduced, as announced in this column on September 
10th, by the London and South-Western, has now been 
adopted by the Great Western also. The arrangement 
does not, however, apply to those exceptional trains on 
which seats may be reserved. 


We regret to have to announce the death, on the 12th 
instant, of Mr. H. G, Bell, the North-Eastern Railway Com- 
pany’s Works Manager at Gateshead. The first of our 
series of articles on “ British Railway Workshops in War 
Time ’—THe Engineer, June 13th, 1919—related to 
Ciateshead works, and mentioned some of the work 
that secured for Mr. Bell the commendation of his com- 
pany and of the Ministry of Munitions. 


On July 22nd, a train from Liverpool-street was turned 
by error into the L, and N.W. bay at Cambridve, and came 
into collision with the buffer stops. No one was hurt. The 
train should have proceeded along the main line and the 
signals were lowered accordingly. But at the last moment 
the signalman thought it was an L. and N.W. train, and 
“changed the road,” Major Mount, in his report on the 
accident, considers that there phguld be a block bell code 
for the L. and N.W. trains, 


In view of the coming retirement of Mr. R. Pick, 
manager, under Sir Vincent Raven, the Chief Mechanical 
Engineer, of the York carriage and wagon shops, North- 
Eastern Railway, Mr. Edward Thompson, manager of 
the Great Northern carriage and wagon shops at Don- 
caster, has been appointed to fill the forthcoming vacancy. 
Mr. Thompson was for five years in the locomotive depart- 
ment of the North-Eastern before he went to Doncaster 
some nine or ten years ago. 


THE retirement is announced of Mr. George W. Blackall, 
the Great Western Company's divisional engineer at 
Gloucester, and brother of the same company’s signal and 
telegraph engineer. Mr. Blackall is being succeeded by 
Mr. H. 8. B. Whitley, his chief assistant, who carried out 
some important constructional works in France during the 
war. Three years ago Mr. Whitley was awarded the Watt 
gold medal at the Institution of Civil Engineers for a paper 
on “ Compressed Air Working.” 


At the time of the Armistice there was, on a total of 
2123 kilometres on the Northern of France, not a bridge, 
a station, a tunnel or an engine shed which had not been 
destroyed by the Germans. Of the 600 bridges on the 
whole system of the Nord provisionally restored, 475 
have been permanently reconstructed, and 80 nearly 
so. Five large viaducts, entirely destroyed, have been 
rebuilt. The repairing shops at Hellemmes, which were 
completely ruined, have been sufficiently rebuilt to allow 
for the repair of about 150 locomotives a year. 


Tue railway situation in the United States would appear 
to be easier, Four million more tons of bituminous coal 
and three million more tons of anthracite coal, as coms 
pared with last year, have been earried—for what length 
of period is not stated. Sixty thousand new goods cars 
have been ordered, with 1250 locomotives and 1200 
passenger ears, The increases in nger fares had no 
effect on the holiday traffie on Reno: 

Monday in September: all railway centres reported a 
tremendous business which taxed the facilities of the 


roads, 


Untrt the recent increase in Pome was not, judging 
by the experience of @ st town, any advan- 
tage financially in tra r-a-banc in preference 
to train, as the fares ee the latter were the lower. 
increases in the railway made on August 6th and 
the competition between the -A+bancs themselves have 
now changed the situation, as from this particular town 
passengers ean go to Brighton and back for 5s., as against 
nearly 6s. on the railway ; to Portsmouth and back for 6s., 
as compared with about 8s.; and to London’ and back for 











l4s., as against 18s, 

Taig are 22,046 miles of y of —— gauges on 
the mainland of Australia, - 2 in the different 
gauges being :—5ft. 3in., 4ft. 8}in., 5881 
miles ; 3ft. 6in., 10,866 3ft. 6in., 150 miles. 


The cost of converting to the 4ft 
not provided for in the £35,000, 
adopted for linking up a oe ‘ 
been estimated, but 0 
£150,000,000, In the present scheme the Commonwealth 
is to contribute one-fifth, the ive coneerned finding 
the remaining £28,000,000 on a per capita basis. 


On the morning of Thursday, 14tit, a buffer stop 


. gauge all the lines 
00 scheme recently 
‘the States has not 
ably amount to 


collision oceurred at the Wimbledon ion of the London 
and South-Western Railway. A District 
train failed to stop at the usual place. standing on 


the platform.was killed by the debris rousing from the 
collision. As she was not a passenger in the train it is not 

a fatal passenger train accident in the usual meaning of 
the term, The coroner’s jury on Monday returned a verdict 
of “* Accidental Death,” adding a rider as to the type of 
buffer stops teing in proved. Major Hall Feld his inquiry 
on Lekalf of the Ministry of Transport on Tuesday. 


ur Day, the first’ 


Notes and Memoranda. 





Tue American Society of Mechanical Engineers has 
added a commendable feature to its election machinery, 
states Power, ina pamphlet giving portraits and _bio- 
graphical sketches of the nominees for the several offices. 
The membership, even in a year when there is no contest, 
is given in this way a new interest in the personnel of the 
executive organisation and an indication to which it is 
entitled of the probable attitude of the candidates upon 
policies in which the members may be interested. 


Tae shipbuilding and metal industries of Germany 

ve at present a special common interest, states the 
Boord of Trade Journal. German shipyards are obliged, 
by the terms of the Peace Treaty, to turn out, in five yearly 

instalments, 1,000,000 tons of shipping for foreign owners ; 
they have to rebuild the German mercantile’ marine, and 
they have, in addition, large orders to cope with from the 
rapidly extending sea-fishing industry. can, 
therefore, count on being fully occupied for many years to 
come, and may from the point of view of material be 
regarded as an extension of the iron and steel industry. 


THROUGHOUT the country there has been a remarkable 
growth in the number of technical students, and, as was 
stated recently by Sir Gilbert Barling, the Vice-chancellor 
of Bi am University, the greater the number of 
students enrolled the greater the loss to the University, 
since the fees only cover a fraction of the cost involved, 
The in the number of students at Bi 
University in electrical and mechanical engineering, in 
coal mining and petroleum, and in metallurgy, mes sea 
and physics, has been phenomenal: and for physies and 
chemistry, ten Army cine 70ft. by 30ft., have been erected 
as temporary laboratories. The Senate has launehed an 
appeal to the Government and the Midland manufacturers 
for half a million pounds. 


THE remoteness of the water power resourees in the 
mountains of Scotland and Wales from industrial centres 
has so far mitigated against their hydro-electric develop- 
ment, but it is evident that these sources of power are 
becoming more and more attractive as the cost of other 
forms of motive power increases. In this connection it is 
interesting to note the proposals of the British Aluminium 
Company for the development of water power in the 
Valley. In this scheme, which has received local public 
support, the energy to be developed would be about 
60,000 horse-power, and it would be used mainly 
for the production of aluminium, but a part of the power 
would be reserved for local industries. Another interesting 
scheme, which is receiving substantial support in Dundee, 
is the proposal of the Hydro-Electric Development Com- 
pany, Limited, to apply for a provisional order to authorise 
the utilisation of the water power in North Perthshire in 
generating electricity. 


AN electric photometer recently described by Mr. A. H. 
Compton in the “Transactions” of the Tlluminating 
Engineering Society contains a device which is known as a 
photo-electric cell. This piece of apparatus contains an 
electrode which, when subjected to illumination, emits a 
stream of electrons and thereby enables a current to pass 
across the space between it and another electrode mounted 
inside the same containing vessel. An ordinary type of 
three-electrode valve is used to magnify the feeble 
currents which can pass through such a photo-electric 
cell. When light falls on the sensitive surface of the cell 
a@ galvanometer gives a reading which is dependent upon 


comparisons can be made between the lamp under test 
and a standard comparison lamp. Photo-electric cells are 
more sensitive to blue and ultra-violet light than to red 
light, but this inequality, it is claimed, can be ¢ompen- 
sated for by means of suitably coloured screens permanently 

interposed between the sensitive cell and the light source. 


In a paper entitled ‘“‘ Gas in relation to the Housing 
Problem,” read by Mr. F. W. Goodenough before the 
Institution of Municipal and County Engineers, a state- 
ment of the author relative to the thermal efficiencies of 
gas and electric lighting. namely, that for every heat unit 


© consumer gets practically the same 


unit in the coal taken to the gasworks, recalls some 
comparative figures on this subject prepared by Sir Dugald 
Clerk, Assuming the whole heat loss at the gasworks is 
debited against the principal product, coal gas, then under 
peerage conditions of working the upright, ie pas and 
-pressure incandescent gas burners reqt 

tively the use of 66. 38 and 19 B.Th.U. for cach coiile- 

power hour obtained by the consumer. The corresponding 
figures for electricity, assuming 13 per cent. thermal effici- 

ency, at the generating station, and using filament lamps 
of the vacuum and gas-filled types, are 35 and 20 B,Th.U. 
The lowest figure given is that for the flame are lamp, which 


station per candle-power hour. 


A METHOD for eliminating static electricity from belting 
in works where very explosive vapours are present is 
described by Mr. C. M. Green in the Electrical World. 
The proposed remedy is to mix with the belt dressingsome 
graphite, which, it is claimed, makes the belt rer A 
conducting to prevent the accumulation of the static 


or pipes and other metallic objects in close proximity 
to the belt, connecting these objects with the ground in 
order that they may carry off the static electricity. Such 
a device, however, has been found ineffective because at 
times an accumulation of static electricity would pass in a 
spark from the belt to the device, thus defeating the pur- 
pose for which it was designed, as the spark is liable to 
set fire to explosive vapour. A fire was started in this way 
in a certain japanning factory, which afterwards adopted 
the method of mixing graphite with the belt dressing. 
The new method eliminated the trouble, but it was neces- 
sary to keep a check on the condition of the dressing to be 
sure that it did not wear off. This was accomplished by 
means of a gold leaf electroscope held near the belt. The 





divergence of tke leaves of the instrument indicated 
when the belt was statically charged. 


the illumination on the cell, and in this manner reliable} 


oa contained in a ton of coal brought to the electric generating 
station, th per weit, Pre 
power in his house as does the gas consumer for each heat 


requires 9 B.Th.U. to be expended at the eoneenting : 


charge. An unsuccessful and probably dangerous method e 
that has been tried in the past is to place wire points : 


Miscellanea. 





THe amount of efiergy from hydraulic sources which is 
being supplied to Greek industries totals over 6000 horse- 
power. ‘the estimated total available energy from water- 
falls in Macedonia is 66,000 horse-power. At present less 
than one-tenth of the total available power is being 


A HOUSEBOAT is = fitted out by the Western Electric 
om . It willn a tour of the rivers and canals of 
China this winter, will contain practically all the 
latest electrical labour-8 g devices to be found in Ameri- 


-ean homes. It will ¢ a@ complete line of household 
devices, including -driven sewing machines, vacuum 
eleaners, irons, was machines, as well as the labour- 


saving electric] apparatus used by American farmers. 


THE official inauguration of the Linton Locks hydro- 
electric works of the York Corporation took place on the 
6th inst. As we have @lready noted, three water turbines 

are to be installed, capable of producing 1000 kilowatts, 
which will be generated at a voltage of 6600 and trans- 
mitted to the city, where it will be converted to the normal 
voltage for lighting and power. The estimated cost is 
£63,000 and a saving of 4000 tons of coal a year is expected. 


AccorpINg to the report of a French investigating com- 
mittee, the United States is rated as having 30,000,000 
horse-power in water power, Canada 25,000,000, Norway 
7,500,000,. Sweden 6,750,000, Austro-Hungary district 
6,450,000, Italy and Spain about 5,500,000 each. Ger- 
many’s water power is estimated at only 1,500,000 horse- 
power, and that of England is about 1,000,000 horse-power, 
but it is pointed out that these two countries are richly 
compensated in coal. 

Aw excellent site on the river Trent has been acquired 
for the new electric power station at Nottingham. The 
scheme provides for a super power station to b> proceeded 
with in three sections, the total cost being about £1,500.000. 
Tt is intended at present to proceed only with the first 
section, at a peo ° about £850,000. The site referred to 
consists of nine fields, with a total area of about 80 acres, 
and was purchased by the town clerk at the sale of Colonel . 
Clifton’s Wilford Estate in June last, at a cost of about 
£15,000. It is hoped that current will be available from 
the ‘firat section within two years from now. 


- THERE are now in operation or under construction in 
China, according to the Iron and Coal Trades Review, the 
following blast-furnaces:—(1) Four blast-furnaces at 
Hanyang Tronworks, output 500 tons daily; (2) one 
100-ton furnace in operation, Yangtse Engineering Works, 
Hankow ; (3) two 400-ton furnaces building at Tayeh 
for the Han Yeh Ping Iron and Coal Company ; (4) one 
250-ton furnace under construction at Lungyen Works, 
near Peking; (5) one 250-ton furnace under consideration 
for Kailing Mining Administration at Tien Sien; (6)-the 
Japanese are operating two furnaces in Korea. 

THE first meeting of the Newco-nen Society wil! be held 
at the Patent Office Library on Friday, Nove:uber 5th, at 

5.30 p.m., when Mr. E. W. Hulme will read a paper on 
* The Literature of Historical Engineering.” As by far 
the greater part of history is based on literature in some 
form or another, no happier subject could have been 
selected by a society devoted to the history of enginesring 
and technology, and certizinly no better lecturer could 
have besn found than Mr, Hulme, who, up to a few months 
ago, was Librarian at the Patent O‘Tice, and whose know- 
ledge of peerian literature of technology is_un- 


| A COTTON-PICKING machin is in use on a farm near 
Dallas, Tex., but is picking demonstration purposss 
“only. The speeial mechanism consists of two vertical 
cylinders. onjeach.side, containing needles or fingers that 
revolve, eath on it a “wrapping the lint about 
The volve in a direction opposite to 
the direction the sae is going, with the effect of pre- 
somuiiese wees 4 pee som plant a revolving needle 
with @ serrated edge that engages the lint and wraps it 
more than 600 of these needles 
Gotton is stripped from the 
5 clrtied on an endless belt through a blowing 
where dust and leaves are eliminated, into 

re of largo sacks at the rear of the machine. 
device for punch presses, developed atthe 
fila: seg Motor Company, makes it impossible 
for the workman to get his hands in the way of the plunger. 
s thus equipped the workman must press 
ttons ¢ @ foot apart, so that it is necessary for 
him to use both hands. A two-man press so equipped will 
not trip until four buttons are pressed at ono time; a 
pee ag not trip until six buttons are pressed 








geording to a director of the company, 
only practically eliminated punch press 


ice has 1 
but h Ercreased production on an average of 












nt., owing to climinatiig the fatigue resulting from 

sca: presses by a foot trip. All punch 

press operators required to use tongs for inserting 
metal and taking it out of the presses. 

' Aw investigation recently carried out by the Belgian 
Administra of Mines and the Labour Inspection 
Department cont an account of the industrial situation 
in Belgium at the- nt time. Industrial establishments 

oving more 4 twenty workers each employed last 

u : ; S, as against 650,889 in June, 1913. 


- December last year the number only amounted to 
2 per cent. The mining industry is now ‘employing even 
than it did in June, 1913. With regard to 

during the first half of 1920, of the 3666 esta- 
j ting in 1913 who furnished figures 
roduction, 1407 recorded a production 
“cent. of their pre-war output. Rather 

more the ulf of these establishments are now employing 
more than 75 per cent. of their pre-war number of men. 
Some of the causes for inactivity are :—(1) Lack of plant 
resulting from destruction or pillage by the enemy, which, 
it is estimated, accounts for 21.09 per cent. of enforced 
idleness; (2) lack of capital and delay in payment of 
indemnities, 9.77 per cent.; (3) lack of orders, * 20 per 
cent.; (4) lack of raw material, 7.05 per cent.; (5) lack 










of labour, 6.45 per cent. 
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Labour. 


For several years past, the technology and seience 
of engineering have been driven from their rightful 
position by industrial and economic questions. It 
cannot be said that engineering was ever wholly 
free from the problems which are presented by 
labour and money ; it could never advance on purely 
scientific lines, as, for a single example, medicine 
advances ; selling a merchantable commodity, it has 
always been subject in a greater or less measure— 
save in productions of national importance like 
warships and guns—to the price that the market 
would pay, and for many decades it has suffered from 
restraints put upon its activities by labour. But 
never till the present has the weight of these things 
borne so heavily upon engineers, never before has 
the burden of taxation, the depreciated value of 
money, and the cost of materials done so much to 
check technical progress, and never before have the 
continual and insistent discussions and disputes with 
labour done so much to deflect the attention of tech- 
nologists from their rightful vocations. It is with 
difficulty, now. that manufacturing engineers can be 
led to talk of technical subjects ; it is with difficulty 
that they rid their mind, even temporarily, of the 
obsession which labour has become. How deplorable 
is this state of affairs we need not now stop to con- 
sider, what evil it is doing by arresting progress and 
hindering the advance that ought to be made we need 
not now discuss, for we allude only to the well-known 
fact to excuse ourselves for devoting space, that some 
years ago was given up to engineering topics, to a 
review of the industrial questions of the moment. 

Of the events of the past week, the opening of the 
coal strike is by far the most notable, but it is so 
only in the same sense that a new eruption on a 
patient suffering from septicemia attracts the prin- 
cipal attention of the physician. The coal strike is 
only a symptom of a general condition, and, whilst 
the adoption of means to cure it are imperative, we 
must not suppose that health will return to industry 
when it has been reduced. The whole industrial 
system, according to this aspect of the conditions, is 
poisoned, and until we have succeeded in expelling 
the toxic germs health will not return. A variety of 
remedies has been suggested from time to time, and 
in a pamphlet written by Mr. D. A. Bremner, of the 
British Engineers’ Association, which appeared a 
few weeks ago, it is proposed that many of them should 
be applied simultaneously—education must be 
improved, counter propaganda must be developed, 
legitimate causes of discontent must be removed, 
ill-judged publicity must be restrained, wholesome 
interests and healthy recreations must be provided, 
and, finally, the organisation of the employers having 
been perfected, a general industrial armistice for a 
year at least must be “ negotiated.” Lord Weir has 
advanced another cure. It is the restoration of 
individualism and the return of the conditions of free 
labour. Others, again, with less restraint and less 
knowledge of the conditions, urge the destruction of 
the unions and favour a “ fight to the finish” over 





each issue that presents itself: whilst others, as, for 
example, the Observer, are convinced , that only 
through a National Industrial Conference can a 
solution be found. For every one of these treatments 
something might be said, but they all fail in one 
respect. Metaphorically, it may be convenient to 
speak of industrial disturbances as a pathological 
complaint, but unless we are to believe those who 
assert that they are all manipulated by international 
secret societies of Hebraic origin, it is not strictly true. 
It is probable, in the highest: degree, that the current 
disturbances are no more than the manifestations of 
sociological changes—-good or ill the result alone can 
decide—and that if we desire to control them at ail 
we must look upon them in the same dispassionate 
and detached attitude that. we would adopt to discuss 
the chemical reactions in the production of a coal-tar 
dye or the stages in the metamorphosis of the hippo- 
campus. But whether we look upon the conditions 
as due to a morbid complaint, to infection of a malig- 
nant germ wilfully introduced, or to the normal, and 
not always pleasant, processes of development, one 
thing is certain; that no good end will be served by 
losing our tempers with them. Just as we apply to 
inanimate matérials, which we seek to control for 
the use and benefit of ourselves, processes suitable to 
those materials, so we must, in dealing with human 
beings, if we would control them, exercise methods 
appropriate to the stuff of which men and women are 
made. Coercion; let us observe, is out of the question. 
Labour cannot be coerced. Attempts have been 
to rule it with a rod of iron, and have failed hopelessly. 
We must give up all idea of force, and even of per- 
suasion, and éndéavour to effect the restoration of 
péace by conviction. Mr. Bremner is, we think, right 
in putting at the head of his remedies education in 
economic questions, and in the second place counter 
propaganda. The two, it will be noticed, are almost 
one and the sime thing seen from different aspects. 
What is-needed in practice is the frequent publication 
of sound economice principles and facts, so that the 
publie may become saturated with them. The publi- 
cation ‘should: at: times take the crude form of a 
poster or the simple pictorial form employed by the 
newspaper cartoonist. It may be deplorable that at 
this stage of the world there is no better way of 
approaching a great proportion of the people, but 
in pursuit of scientific methods we must accept facts 
as they are and act accordingly. In active counter 
propaganda the help o! energetic and courageous 
young speakers should be sought. They should 
challenge all false dogma at the street corner and 
destroy by logic and fact the erroneous doctrines of the 
tub orator. 


We are convinced that a very great deal of 
good is to be done by counter-propaganda of this 
description. The field is one that is as yet practically 
unexplored. Here and there employers have called 
their men together from time to time, and spoken to 
them on business and industrial problems. But 
sporadic efforts will not achieve the end in view. 
Everyone knows how easily men “i the lump ”’ are 
led. They are carried away by the last speaker, and 
if one of their.own orators gets on a soap box at the 
works gates they will believe-him, though not ten 
minutes before they had eléarly Seen the opposite 
view of the case as presented by the employer. A 
sustained and energetic crusade is alone likely to 
meet with success, and we are confident that it 
would pay the Employers’ Federation to charter a 
group of counter-agitators to check the ill that is 
done by the paid and unpaid agitators in the unions. 
It would be an adventurous career. A career calling 
for much tact, for the gift of speech, for an imper- 
turbable temper, and for a deal of courage. That 
men with the necessary qualifications are to be found 
¢an seatcely be doubted. Another kind of education 
that must be continued is that which accompanies 
shop committees, of which Sir Henry Fowler spoke 
so cordially in his presidential address to the Insti- 
tution of Automobile Engineers last week. On these 
committees the workmen themselves gain an insight 
into factory management, and soon begin to appre- 
ciate the difficulties of the employers. A third may 
be suggested. It is well known that the Press, as « 
tule, preaches to the converted. The Daily Herald, for 
example, addresses only its own followers and the 
Morning Post addresses its. But the latter wishes to 
carry its arguments to the workmen, and we may 
assume that the former would like to put its views 
before the great middle-class. Anarrangement between 
the two papers-would achieve this object. Every day 
the Herald would give the editor of the Morning Post 
a column to himself, and the Morning Post would 
respond in kind.’ All such means as can be used 
to open the eyes of the workpeople to the 
economic problems of the day must be engaged, 
and if that course is persisted in a generation or so a 
better feeling should exist between capital and labour. 
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That we shall get rid of strikes is wholly improbable. 
With all our scientific advancement we have not yet 
found out how to stop the piping of steel ingots or the 
pitting of condenser tubes. How much less likely is 
it that we shall discover a means of obviating all 
irregularities in the much more puzzling aggregate 
which we call ‘‘ man” ? One thing we can try to do— 
a thing of great importance. We can encourage the 
steady men to vote on trades union ballots, and we 
can prevent the brow-beating and irregularities which 
accompany open voting. Until the secret ballot is 
established we shall never know the true temper of 
the great bulk of the workpeople, and as soon as it is 
established we shall find to a certainty that we have 
made a great step towards industrial peace. 

We have endeavoured in this article to urge, what 
we have so often urged, that the phenomena of labour 
unrest is a scientific problem, and must be studied 
with the same calmness and in the same logical spirit 
as any problem subject to familiar physical laws. 
But we would not have it supposed for one moment 
that we suggest the treatment of men in a mechanical 
way. Far from it. To do so would be essentially 
unscientific, for it is of the essence of the management 
of men that they should be handled humanly. The 
object, after all, at which we aim is self-control. It 
is as though we could imagine that the elements of a 
gas which found itself in violent turbulence resolved 
amongst themselves to subdue the disturbance and 
to bring their activities into order. The leaders 
themselves are amongst the led. They are not apart, 
not different ; not men handling metals or mangolds, 
but men managing men. It is this that makes the 
problem at once so difficult and so fascinating : it is 
this that attracts the workmen orators; and it is 
only by this method that great commanders have 
secured that hold of armies which is the wonder and 
despair of lesser leaders. The difficulties that it 
presents increase, unfortunately, as the number of 
men involved augments. It is relatively easy for an 
employer in a small way of business to keep in 
personal human touch with his workmen, and is more 
difficult for the owner of a great works or for an 
enormous limited company, and it is most difficult 
for a federation of employers or for a government 
when dealing with unions and groups of unions. In 
those circumstances, to avoid falling into a purely 
mechanical method is well-nigh impossible, and for 
many years the necessity of doing so was not recog- 
nised. But on all sides we see the opinion gaining 
momentum that it is a fatal step to continue to regard 
men as units—a fatal, we insist, because an unscien- 
tific step—and that in all the multifarious intricacies 
of factory management the fact that it is human beings 
who are being handled must be observed. Thus we 
find now the development on all sides of welfare 
schemes, the extension of means of bringing men into 
touch with the industries in which they are engaged, 
and the consideration of such subjects as the influence 
of monotony of employment on the contentment of 
workpeople. These developments, and many others, 
are evidences of the new spirit which is moving in 
works management. The time is passing when one 
could say to ‘another “ Do this,” and expect to find it 
done. Orders must, of course, be given, and must, 
of course, be obeyed, or the army of industry will 
break up in disorder, but the feeling of the day is that 
they must be executed in a happy conviction that 
they are best for all parties. Scientific management 
will not be scientific at all if it fails—as, alas, a great 
deal of it does fail—to recognise that men cannot be 
treated as tools to be route-ed and scheduled like so 
many inanimate machines. We do not say that the 
methods of scientific management which have come 
to us from America are responsible for the present 
unrest, but we cannot escape the coincidence that the 
increase of discontent has augmented at the precise 
moment when methods of the kind have been estab- 
lished. There may be no more association between the 
two than there is between the incidence of crime and 
the sale of grand pianos. but it is at least significant 
that employers in this country are daily becoming more 
and more convinced that methods of the kind, how- 
ever desirable they may be from the point of view 
of output, are accompanied by industrial troubles 
unless the whole-hearted sympathy of the men who 
are engaged in them is secured. 

Finally, we desire to say one word to the workmen 
themselves about their attitude to employers as’a 
whole. We ask permission to present it in the form 
of an apologue. There is a legend of the Black 
Mountains that one Peter Munk, a young charcoal 
burner, growing envious of the riches of his neigh- 
bours, sought the help of a spirit of the forest, and 
obtaining from him a wish, desired that he might 
always have in his pocket as much money as Fat 
Ezekiel had in his. The wish being fulfilled, Peter 
started on a career of gambling, his favourite opponent 
being the said Ezekiel. The game had this charm for 





Peter, that no matter what he lost to Ezekiel, he 
himself grew richer, since, by the terms of the wish, for 
every thaler added to Ezekiel’s pocket, one was also 
added to his. So matters continued for a time, until 
there came a day when Peter, who had been im- 
provident in the use of the money he won, met Ezekiel 
with his luck out. Thaler after thaler passed from 
the latter to Peter, who rejoiced over his own success 
and the overthrow of the man he had always envied. 
Finally, Ezekiel put his last stake on the table, and 
proposed a single throw on it. He threw fifteen ; 
Peter tossed the dice, threw eighteen, and seized the 
stake. Then Ezekiel, whose pocket was now empty, 
asked Peter for the loan of ten thalers to continue the 
game. But the “ wish” was inexorable. Peter put his 
hand in his own pocket. It was empty, and he left 
the room a ruined man! Need we elaborate the 
interpretation of this little legend 2? Whatever labour 
may have lost to capital it has itself gained; the 
pockets of capital and labour grow heavier together. 
If labour ruins capital—as in some quarters it seeks 
to do—it will at the same time ruin itself. 








Air Conference. 
No. II.* 


Ar the afternoon meeting on October 12th a paper 
was presented by Mr. H. White Smith dealing with 


“THE OPERATION OF Ciyit. AIRCRAFT IN RELATION 
TO THE CONSTRUCTOR.”’ 


Mr. White-Smith’s paper dealt only with aeroplanes 
and sea machines, and did not touch at all upon air- 
ships. Discussing the main causes of the present 
lack of financial success in operating air services, the 
author remarked that the general public had not as 
yet acquired the air travel habit, and was not satisfied 
as to the safety of aerial transport. Business men had 
no great trust in the reliability of air services, while 
additional causes operating against financial success 
were the high scales of charges, the lack of comfort 
and the absence of facilities for carrying anything 
but the smallest quantity of luggage. In order to 
increase the safety and reliability of air services, he 
urged the development of wireless telephones and of 
an instrument to indicate height above actual ground 
level, and the desirability of undertaking research 
into the matter of landing during foggy weather 
and of lighting of aerodromes to facilitate landing at 
night. 

The portion of the paper which was of chief interest 
was an analysis of the cost of operating commercial 
air services. In an appendix very detailed particulars 
were given as to the capital outlay and operating 
charges for a service using six machines, each flying 
1000 hours per year. The figures set out cover 
thirteen different designs of British aeroplanes. We 
select the following particulars as represeating typical 
results for services emploving small, medium-sized. 
and large machines. 

Aireo 9. 
(a) Two passengers; 500 lb. cargo ; 


240 H.P. 
engine ; cruising speed .. eaiit o« 


95 m.p.h. 


(6) Total cost of six machines .. ; 
Spares, transport, — and machinery 
Working capital . * 
Total capital outlay : 

(c) Petrol and oil for 6000 hours 
Insurance, 15 per cent. ‘ 
Depreciation of ae ropanet and e ngit es 
Pilots’ fees - 
Interest on capital, 10 per r cent. 

Other charges .. . 
Total operating charges . ; 2 

(d) Cost per flying hour per mz naching « 

aircraft mile ’ 

passenger mile... 

ton of cargo per mile 

Westland Lion. 


(a) Five passengers; 1100lb. cargo; 450 
engine ; cruising speed g14eure 


” 


100 m.p-h. 


30,000 
15,500 
14,169 
59,669 
28,500 
4,500 
12,800 
6,800 
5,966 
32,340 
90,906 
£15 3s. 
3s. O}d. 


74d. 
8s. 44d. 


(b) Total cost of six machines , 
Spares, transport, plant and mac hin rery 
Working capital St Setih3 
Total capital outlay ; 

(c) Petrol and oil for 6000 hours 
Insurance, 15 per cent. .. : 
Depreciation of <a and « ngines 
Pilots fees 3 abe ke 
Interest on capital, 10 per cent. 

Other charges . J pee 
Total operating charges . 
(d) Cost per flying hour per natin 
* aircraft mile re 
te passenger mile .. 
.” ton of cargo per mile 


Handley Page W 8. 


(a) Roerioen passengers ; 3600 Ib. opeae § ; 
0 H.P. engines ; cruising spee 100 m.p.-h, 
£ 
78,000 
32,500 
.. 27,820 
. 138,320 


57,000 


(6) Total cost of six machines 4 
Spares, transport, yeah and machinery 
Working capital PS ake 
Total capital outlay A 

(c) Petrol and oil for 6000 noeté 
Insurance, 15 per cent. 

Depreciation of pa and d engines 
Pilots’ fees : 
Assistant pilots’ fees. i 

Interest on capital, 10 aff cent. 

Other charges... : 

Total operating charges . 


_ > 180,702 


‘+ No. L appeared Oc tober 15th. 





£30 2s, 


(d) Cost per flying hour per machine 
a . 6s, O}d. 
5d 


» » @ireraft mile 
” passenger mile . 
ton of cargo per mile 

On the existing London-Paris service the singlo 
fare works out at the rate of 10}d. per passenger mile, 
while the freight rate is equivalent to Ils. 8d. per 
ton per mile. Mr. White-Smith’s general conclusion 
from an analysis of the figures summarised aboye 
was that even with high load factors existing types 
of machines can show little, if any, profit, and that 
continual progress was required of aircraft and engine 
constructors. 

A similar analysis showed that for seaplanes the 
cost per passenger mile varied from Is. ld. to Is. 54d,, 
and per ton of cargo per mile from 16s. 1411. to 17s. 0}d, 
For amphibian machines the figures given were | 1d, 
to 1s. 8d. per passenger mile and 9s. to Ils. 10d. per 
ton-mile of cargo. It will be seen that commercially 
seaplanes and amphibians cannot compete at present 
against aeroplanes. That the amphibians are appa 
rently considerably more economical than seaplanes 
is a result probably of the fact that Mr. White. 
Smith drew his figures from data relating to the 
amphibians entered for the recent Air Ministry com. 
petition ; that is to say, relating to machines specially 
tuned up to the highest degree, whereas the data used 
for the seaplane figures were derived from the 
machines under average working conditions. 


Lord Weir said the paper was characteristic of the 
author, and was the most valuable contribution on 
the subject that had yet been made. Much had been 
heard about Government aid, but it was important 
that our eyes should not be shut to the fact that no 
Government could bring real prosperity to the air- 
craft industry. The attainment of prosperity de- 
pended on the community, which could best help 
the industry by using the services provided. ‘he 
public had to be convinced that air services, despite 
the cost, were worth while, and once that degree 
of confidence was established the necessary capital 
for developments would be forthcoming. It was 
difficult to overestimate the value of the existing 
cross-Channel services. Only a limited amount of 
capital would be available for the commercial air 
industry during the next few years, and that should 
be utilised for the maintenance and expansion of the 
present nucleus of. activities rather than dissipated 
in new experimental schemes. The existing con 
tinental services had, he believed, a wonder‘ful 
future. The French Air Minister in a recent speech 
laid special stress on the importance of technical 
developmegt, but that:could only go hand in hand 
with operational experience, and without it was of 
no value. The present services must therefore be 
maintained, although he admitted there were perhaps 
more profitable fields of operation in the Dominions. 
The giving of direct aid by the Government was a 
vexed question, and having regard to the financial 
aspect he hoped it would be shown that the author's 
estimates of cost of operation were unduly high. In 
any case, the Government must regard these service= 
as of such primary importance as to warrant direct 
support to the small extent required. We possessed 
the best machines, the best designers and the highest 
technical skill, and steps must be taken to enlarge 
the field of the industry. We had carried out all the 
great pioneer flights of the world and possessed in 
the Empire the most fruitful field for the utilisation 
of air transport. The claim for help from the Govern 
ment could not he disregarded, and if that conference 
did no more than confirm the recommendations of 
his Committee, it would be the biggest thing yet done 
to assist aviation. 

Mr. F. Handley Page claimed that the comfort, 
speed and cleanliness of air travel had not been done 
justice to by the author. With regard to engine 
reliability, that was largely dependent on the easing 
down of the engine when altitude had been attained, 
and that would in turn lead to a reduction of the 
engine power required for flight. Greater reliability 
would come with»more experience of flight under 
commercial conditions. With regard to special 
types of machines for particular requirements, there 
was no real demand for such machines at the present 
time. To-day it was more easy to book passengers 
than goods or mails; what was necessary was tlic 
compulsory despatch of’ mails by air post. On the 
subject of cost of operation, he did not agree with 
the author’s figures... The-estimate of £22 9s. for 
capital cost per flying hour of the flight to Paris 
with 75 per cenit. load factor was too high. On that 
basis it would cost £11 8s. to carry a passenger to 
Paris, whereas the fare was £10 10s. The actual cost 
was between £16 and £17 per flying hour, and the 
cost per passenger mile 6d., which left a margin on 
the present rates charged on a 75 per cent. load factor. 
There were other inaccuracies in the tables, of which 
one example was the statement that the Rolls engine 
was priced at £1600, whereas the cost was £1100. 
The question of cubic feet of cargo space was impor- 
tant, as most of the snaterial carried by aircraft was 
of a light and bulky nature, and cheap capital costs 
per cubic foot of cargo were therefore essential. 
He agreed with Conk" eir that the development of 
the manufacturing industry was as necessary as the 
operational side. The two things were obviously 
interdependent, and the only way to increase the 
scope of operation was by subsidies. The need for 
subsidies arose rather from the question of deprecia- 


3s. 9d 
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tion than from any other cause. The cost of existing 
machines must be written off rapidly, and the newest 
types of machines obtained both to the advantage 
of those running air services and the constructional 
pranch of the industry. The subsidy which had been 
roposed was 25 per cent. of the gross receipts, and 
would only entail the payment on the present volume 
of traffic of between £100,000 and £150,000 a year. 
Colonel F. Searle referred to the question of fares, 
and said that no reference had been made to the 
saving of time of principals and high-salaried officials 


which was brought about by the use of air services, 
With regard to the safety of passenger machines, 
the author had not laid sufficient stress on the neces- 


sity for guiding lights or signals on recognised air 
routes to assist the pilot flying in foggy weather. Pilots 
should be taught navigation, and should not be classed 
as pilots until they had obtained a navigation certi- 
ficate from the Air Ministry. No fewer than 90 per 
cent. of pilots to-day were flying by sight instead of 
by navigation. No machine should be allowed to 
carry passengers unless it a wireless tele- 
phone installation. It was well known by pilots that 
it was almost impossible in fog to know when a turn 
was being made, but in spite of this fact a turn 
indicator was not insisted on by the Air Ministry. 
There was also need for an instrument to indicate 
the actual height the machine was from the ground. 
It was in such matters that the Air Ministry should 
take action in the interests of public safety. He 
challenged the author’s figures with regard to engine 
depreciation ; the figure of 3000 hours. given was 
extremely low for any internal combustion engine of 
sound design, and the experience of such engines in 
London omnibuses showed an average of over 3000 
hours per annum for a period of ten years, with 
ordinary maintenance renewals and overhauls. It 
had to be borne in raind also that the conditions 
under which omnibus engines worked were much 
more severe than those the aero-engine had to with- 
stand. He had been very much impressed with the 
small amount of wear in aero-engines which had been 
in service for three years. A total of 10,000 flying 
hours for engines would be much nearer the mark. 
The author’s estimate of 25 per cent. for insurance 
was too high. Mr. White Smith was too pessimistic 
on the whole question of commercial transport. One 
of his (Colonel Searle’s) company’s machines, the 
Airco 18, could be purchased for £5000, and could 
earn at present rates £160 in five hours with a load 
of eight passengers. The all-in cost was £60, so that 
there was a profit of £100. He desired to emphasise 
the need of giving greater attention to small details 
of construction. In some engines there were as many 
as six rubber connections in the petrol system. 
Steel pipes from tank to carburetter should be 
specified ; engine cowlings of the existing type must 
be replaced with a simpler form; radiators must be 
more ample; shock absorbers must be more easily 
removed or replaced; rods and levers substituted 
for control cables; magnetos enclosed or guarded 
more effectively ; oil and petrol filters made more 
easily accessible; and the method of installing 
engines improved so that they could be taken down 
in two or three hours. With regard to the training 
of pilots, that would have to be done by arranging 
the pilot’s cockpit to hold two persons, so that appren- 
tices who had been through the shops could be 
taught by a trained pilot during actual commercial 
flights. 

Mr. H. Sleeman said that with regard to the 
cost of operating commercial services, that of the 
Airco 18 was 4.75d. per passenger mile, the W. 8 
6.2d., the Vickers-Vimy 6.2d., and the Martinsyde 
5.5d. These figures disagreed with those quoted 
by the author. Operating costs would doubtless be 
reduced and the possibility of using heavier fuels was 
one direction in which a reduction might be obtained. 
There was also need for self-contained engine starters 
and a greater degree of standardisation, so that spare 
parts would be interchangeable. He hoped that it 
would be possible to charge for freight in the same 
way as steamship companies charged, by weight or 
cubie measurement. 

Lieut.-Colonel Ivan Davson said that various 
suggestions for giving financial assistance had been 
made. He recalled that when General Sykes assumed 
his present position, it was proposed that expeditions 
should be fitted out to tour the world. That was one 
method of publicity which could be subsidised. If 
such expeditions went from place to place over the 
Empire, engineers and local authorities would be 
interested and important object lessons given regard- 
ing machines, operating costs, and other subjects 
which would encourage the development of com- 
mercial air transport. 

Mr. Holt Thomas proposed a resolution, which was 
seconded by Major-General Sir Sefton Brancker, and 
carried unanimously :—‘‘ That this Conference calls 
upon the Government to decide definitely that all 
first-class mail matter shall be sent by air mail on 
mail routes of importance.” 7 

The Conference then adjourned until nextday. 

At the first session of the second day, when Lord 
Weir occupied the chair, the paper discussed was that 
by Air Vice-Marshal Ellington. It deals with the 

‘PRESENT PosrTion OF AIRCRAFT RESEARCH AND 

CONTEMPLATED DEVELOPMENTS.” 


An abstract of the paper is given on page 419. 
Sir Richard Glazebrook was asked to open the dis- 


cussion. He said he would indicate in a very general] 
way the organisation that had been set up with a view 
to adding to the more purely scientific side of the 
research work. The Advisory Committee for Aero- 
nautics had, during the war, carried out a large num- 
ber of researches and inquiries of the very greatest 
importance to the progress of aeronautical science, and 
it was regarded as essential that the Committee’s 
work should be continued. In response to suggestions, 
Lord Weir appointed a Committee on Education and 
Research to consider what steps should be taken to 
organise research in aeronautics and to report. That 
Committee, as was well known, reported towards the 
end of last year, and the organisation now in exist- 
ence was the result of its report. At the present 
moment the aircraft industry was, the Committee 
recognised, passing through a crisis; Government 
support was necessary if it was to emerge satis- 
factorily. .The time was critical and the develop- 
ment of civil aviation was beset by numerous diffi- 
culties and called for the fullest consideration. The 
following recommendations were accordingly put 
before the Air Minister and approved by him :—That 
there should be an Aeronautical Research Committee 
appointed, and that that Committee should consist (a) 
of representatives of the department or departments 
responsible for naval and military aeronautics, and 
for the regulation of civil aerial transport ; (b) of repre- 
sentatives of the Department of Scientific and Indus- 
trial Research ; and (c) representatives of the aircraft 
industry, and of the Imperial College and other tech- 
nical institutions. It should, it was suggested, be the 
duty of the Aeronautical Research Committee to 
devote itself to the advancement of aeronautical 
seience, with the following particular objects :—{1) To 
advise on scientific and technical problems relating 
to the construction and navigation of aircraft ; (2) 
to undertake or supervise such research or experi- 
mental work as was proposed to the Committee by the 
Air Ministry, and to initiate any research work which 
the Committee considered to be advisable ; (3) to carry 
out such work itself or to recommend by whom the 
work should be carried out; and (4) to assist the 
aeronautical industry of the country by scientific 
advice and research, and to co-operate with any 
Research Association that might be established. 
These were the duties assigned by the Secretary of 
State to the Aeronautical Research Committee. 

The Committee was a representative one. It in- 
cluded representatives of the Government Depart- 
ments and also of the aircraft industry. It had to 
advise the Government generally on aeronautical pro- 
blems. That in itself was a very large and important 
field of work. In addition, it had to advise and report 
on such questions as were definitely referred to it by 
the Ministry, mainly by the Director of Research. 
Tt had also to organise experimental work and investi- 
gations, theoretical and practical, on various aero- 
nautical matters, and, provided they were approved 
by the Ministry as of sufficient importance, to make 
arrangements for the work being done in the various 
departments open to them. The Committee was most 
closely connected with the establishment at Farn- 
borough, and had there ample means for much of the 
research required. It also had access to the National 
Physical Labcratory, where much had been done on 
the theoretical side of aeronautics. Owing to the 
complicated character of the work a number of sub- 
committees had been appointed to deal with the 
various questions as they arose. Those sub-com- 
mittees consisted, not only of certain members of the 
main Committee, but of experts in the special branches 
of the subject referred to the sub-committees. There 
was an engine sub-committee, which included most of 
the experienced designers, and a sub-committee deal- 
ing with aerodynamics, the members of which were 
authorities on the theoretical side of aerodynamics, 
and for wh‘ch the assistance of the principal designers 
in the trade had been secured. Another sub-com- 
mittee was that on materials and structures. 

Turning to the points raised in the paper, the author 
mentioned as qualities required for the perfect aero- 
plane: reliability, ease of coatrol, power to land and 
take off in the most restricted places, good perform- 
ance, cheapness in construction, and safety and com- 
fort. The sub-committees to which he to-day referred 
were dealing with these subjects. The Engine Sub- 
committee considered that by far the most important 
piece of work to be undertaken was to develop a 
reliable engine suitable for civil aviation. An impor- 
tant investigation was in progress at the aircraft 
establishment in connection with magnetos, defects 
in which were one of the main causes of engine failure. 
The question of landing and taking off was a subject 
under consideration by the Sub-committee on Aero- 
dynamics, and steps had already been taken to 
investigate as fully and completely as possible the 
problem of lateral and longitudinal control. ‘A sub- 
ject Air Vice-Marsha] Ellington had referred to at 
some length was navigation. That question was very 
closely bound up with meteorology, and it was being 
dealt, with by a Sub-committee on Meteorology and 
Navigation, under the able control of Sir Napier Shaw, 
the late Director-General of Air Services. For that 
work the help of the various sections of the Air Force 
must be obtained for high-level investigations of the 
air. With regard to the staff and equipment available 
for all these investigations, that at Farnborough 
was. admirable and presented opportunities for 





research and inquiry into practically all the problems 





that had been referred to in the paper. With the 
help of designers elsewhere and the assistance of the 
manufacturers, all the problems of construction and 
maintenance could be investigated; while at the 
National Physical Laboratory there was ample oppor- 
tunity for the more theoretical side of the work. 

Lieut.-Colonel Moore Brabazon referred to the 
importance of aerial photography in both war and 
peace times. An interesting development was the 
manless machine, 7.e., an aeroplane sent up by 
itself and directed by wireless. Experiments had been 
made during the war period. He would like to ask 
the author if that problem had been abandoned or 
if hopes of success still survived. 

Captain Green dealt with the general question of 
improvement in design. What was required was a 
sound basis derived from research on which to work 
and then skilled technique in detailed design. The 
amount of skill required to build an aeroplane engine 
was much greater than that required to construct a 
motor car engine, and the qualities called for were 
different. The industry desired to avoid the loss of 
all their draughtsmen, and while a subsidy was not 
suggested, they did ask for orders for experimental 
aeroplanes. The swash plate type of engine was, it 
would seem, to be developed, and great things were 
expected from it. Personally, he could not quite see 
that such an engine was better and lighter than a 
radial engine. The development of the steam engine 
was a@ subject of great interest, but he was very sur- 
prised to hear that good fuel economy was expected. 
Reference had been made to the unbraced wing, and 
its development as a regular feature appeared to be 
important. Another point raised in the paper was 
the use of trailing edges to enable a bigger varia- 
tion of flight to be obtained. An aeroplane of that 
type was made in 1914, but the impression then gained 
was that the advantages gained were not sufficient 
to warrant the increased weiglit and complication. 
It might have been a case of bad detailed design, and 
it was possible that superior design would improve 
the aeroplane so much as to make it worth while. 
In conclusion, the speaker referred to the value of the 
experimental station at Martlesham Heath. 

Mr. A. Chorlton thought it would be of very great 
assistance to those who were designing aero-engines 
if more definite problems were put before them. 
The aeroplane trials at Martlesham Heath appeared 
to be only engine trials, and the lightest engine won 
the prize. If, therefore, it could be stated by somebody 
with experience from the transport and the aeroplane 
side what was the limit of weight to which they could 
work, and yet have reliability, there would be some 
definite aim in view. It appeared to him that 
with a range of service like the Paris service probably 
2b. per horse-power was the correct figure. But 
with services of greater range probably 4]b. per 
horse-power would be allowed. The steam engine 
even in the turbine form was handicapped by its low 
thermal efficiency. The so-called Diesel engine would 
suffer, except for airship work, by the handicap of 
weight. Its effic'eney was high, and in the type built 
in England and used in submarines it would give a 
great economy in long flights ; but in the short flights, 
as from London to Paris, he did not see how the 
increased weight could be justified. With regard 
to supercharging and forced induction, those subjects 
were receiving a great deal of attention, not only to 
compensate for the loss of pressure in the atmosphere, 
but as a means of obtaining increased powers and 
possible further economies. The engine for commercial 
work was an engine that would give 25 per cent. in- 
creased power for five minutes, and, with a vari- 
able pitch propeller, get rapidly off the ground from 
any position. The power would then be reduced to 
probably three-fourths or less, and the engine would 
still work at the same high compression. As to the 
size of engines, it was thought at one time. when the 
large engine of 100 horse-power was first introduced, 
that that would be the limit. He did not think so 
then and did not think so now. If it could be shown 
that engines of even 5000 horse-power were required 
there was no doubt thev would be ready when wanted. 

Mr. E. R. Calthrop claimed that the evolution of the 
civilian machine and its life-saving equipment should 
proceed together. If the Air Ministry had from the 
first insisted that life-saving equipment had to be 
carried on all civilian aircraft it would have been a 
commonplace in two months, and bv now be regarded 
as a matter of course. He had grapnled with the pro- 
blem as far as he could go without Government assist- 
ance, and he believed that even the problem of life- 
saving appliances for the machine carrving 50 or 100 
passengers was not incavable of a satisfactory solu- 
tion. Experimental work on the scale now required 
was quite bevond private provision. The most prac- 
tical and quickest way of accomplishing what had to 
be arrived at in the public interest would be the 
appointment of a committee under the presidency of 
the chief technical authoritv of the Air Ministry, to 
include representatives of the Post Office, of those 
responsible for the carrving on of aerial transport, of 
the builders of aeroplanes, seanlanes and airships, and 
of outside persons, like himself, who possessed a 
practical knowledge of the design, principles of action, 
and manufacture of aerial life-saving equipment. 

The morning session then terminated. 

CroypDoN ABRODROME. 


The afternoon was occupied by a visit to the 
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London terminal aerodrome, Plough-lane, Croydon. 

This is a State-owned Customs aerodrome under 
the direction of the Controller-General of Civil Avia- 
tion. Here aircraft entering or leaving this country 
can obtain a Customs clearance as do ships at sea- 
ports. The latest types of ground equipment affecting 
such matters as night flying, meteorological informa - 
tion, signalling, &c., are either installed or in process 
of installation. Night flying signals include paraftin 
flares arranged in the form of the letter L, the short 
arm of the L being at right angles to the direction of 
the wind, which are lit each night at dusk and kept 
burning for an hour and a-half for the purpose of 
enabling aircraft reaching the aerodrome after dark 
to land in safety. The installation of electric light 
landing lights is now proceeding. When completed 
these will supersede the paraffin flares. The new lights 
consist. of electric lamps below thick glass covers flush 
with the ground, automatically controlled from the 
central control tower. An aerial lighthouse. equipped 
with a flashing light having a range of 30 miles is 
situated on the south-west corner of the aerodrome. 
The lamp is automatically controlled, lighting up as 
daylight fails and can act without attention for six 
months at a time. Three 36in. searchlight projectors, 
one at each corner of the aerodrome, are installed for 
the following purposes :—(1) To throw upwards fixed 
beams so that at night aircraft may find the aero- 
drome ; (2) to light up machines which may have 
broken down on the aerodrome; (3) to aid as an 
alternative method to assist aircraft to land at night 
in the event of the electric lighting system being out 
of action. In this case machines would land down the 
beam of light thrown on the ground away from the 
projector. Rockets and Very lights are also used for 
signalling to and from aircraft. Each colour conveys 
a different signal. A compass swinging base installed 
on the aerodrome is available to facilitate the correc- 
tion of compasses. 

The great speed of aircraft necessitates the speeding 
up of communications along the aerial routes generally. 
It is therefore necessary for Croydon to be in direct 
touch with the terminal stations at Paris, Brussels, 
Amsterdam, and with intermediate stations on these 
routes, such as Lympne and St. Inglevert. Wireless 
stations have been provided by the British Govern- 
ment at Croydon and Lympne; by the French 
Government at Le Bourget (Paris) and St. Inglevert ; 
by the Belgian Government at Evére (Brussels) ; and 
by the Dutch Government at Schipol (Amsterdam). 
Meteorological reports are passed along the different 
routes, giving the state of the weather at various 
points on and near the routes. Aerial transport firms 
are therefore enabled to decide whether to dispatch 
their aircraft. Use is now being made of wireless 
telephony. Aircraft equipped with telephonic 
apparatus can report to aerodromes along the route 
and obtain the latest information in regard to the 
weather. It is also possible to speak from an office in 
London through the ordinary telephone vid Croydon 
to another person in the air. A wireless direction 
finder has been provided at Croydon, and the pro- 
vision of similar apparatus at Paris, Brussels and 
Amsterdam is under consideration by the Govern- 
ments concerned. The Croydon wireless station con- 
sists of a transmitting house with circuits for con- 
tinuous wave telegraphy and for telephony. 

At the commencement of the afternoon session on 
October 13th two resolutions urging the Government 
to take action were proposed and carried. 

Sir Richard Ruck moved, and Mr. Holt Thomas 
seconded, the following motion :—‘‘ The Air Confer- 
ence, 1920, desires to record its emphatic opinion 
that the rapid development of civil aerial transport 
is vital to the interests of the Empire, not only as a 
means of developing its communications, but also as 
an essential element in its defence, and the Confer- 
ence endorses the recommendations of Lord Weir's 
Advisory Committee on Civil Aviation, and urges 
their adoption by his Majesty’s Government.” 

Professor Bairstow proposed, and Major Dowson 
seconded, a resolution in the following terms :— 
“*(1) The Air Conference, considering the importance 
of continuing of a full measure of aeronautical research, 
recommends that the research staff of the Royal Air- 
craft Establishment and the National Physical Labo- 
ratory, should be maintained on a full and efficient 
basis. (2) That such steps as may be necessary 
should be taken to maintain the designing staffs of 
the aircraft constructional firms on an adequate 
basis.” 

Thereafter a paper, entitled ‘‘ Technical Aspects 
of Service and Civil Aviation,’ was read by Captain 
F. 8. Barnwell. We reserve our account of this 
paper and the discussion thereon for our next issue. 








Tue Panama Canal recently completed its sixth year of 
working. During the six years 10,573 commercial vessels 
made the transit, their aggregate net tonnage amounting 
to 34,540,266. This was made up of 4934 ships, of 
16,145,434 tons net, carrying 16,576,778 tons of cargo from 
the Atlantic to the Pacific, and 5639 ships, of 18,394,832 
tons net. with 23,736,851 tons of cargo from the Pacific 
to the Atlantic. As recently noted with regard to the 
Suez Canal, a distinct growth of the traffic is discernible, 
especially during the last two years, the ships and net 
tonnage in each of these years exceeding those in all pre- 
vious years, 





Test of a Concrete Floor Arch. 


WE recently had an opportunity of witnessing the test- 
ing of a concrete arch with the object of determining if 
it was suitable for the construction of a floor subject 
to rather severe conditions, and in view of the fact that 


ne 


from 28 to 24 gauge --with a fine mesh and deep V-shaped 
longitudinal ridges of unexpanded sheet protruding Up- 
wards at intervals of every few inches. These sheots are 
cut to the requisite length and curved at the makers’ 


| works. They are slipped in place between the joists of the 


floor as shown in Fig. 2, where the first sheet is shown jy 
perspective from above, and the futher sheets covered 


with concrete. In the case of wide spans it is sometimes 





FIG. 1 


the mode of building is somewhat novel, we give below 
some results of the experiment. ‘ 

The floor in question is for the extensions of the Colthrop 
Board and Paper Mills at Thatcham, Berks, for which 
Mr. Worby Beaumont is acting as consulting engineer, 
and will have to carry an American type of beating 
machine in which the floor itself forms part of the bed. 











EXPERIMENTAL ARCH, LOADED WITH 13 TONS 


necessary to put a temporary support under the centre oi 

the arch, but otherwise the concrete can be placed directly 

on the metal without further preparation, The concrete is, 

naturally, mixed with such a consistency that it will not 

flow too freely through the openings of the expanded 

metal, and it is surprising how little actually does get 
| through in practice. 
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FIG. 2- SKETCH OF PROPOSED CONCRETE FLOOR 


The resultant load will amount to about 5 ewt. per square 
foot, but the floor will also have to withstand the concen- 
trated load consequent on one of the rolls, which weigh 
5 tons, being taken out of the machine and set down along- 
side. 

The sketch Fig. 


upon for the floor, 


2 shows the general proportions decided 
which, it will be sean, will be of normal 








The great merit which is claimed for this system of con 
struction is the small amount of skilled labour required 
Carpenters are not needed and almost any labour can be 
employed to set the Self-Sentering in place. The whole of 
the floor can be prepared at one time and then, by laying 
boards across the joists for barrow runs or setting up one 
of the modern distributing shoots, the concrete ean be lai: 
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FIG. 3—SECTION THROUGH 


design in so far as the framing is concerned. The concrete 
arches. of the floor itself, however, are not to be formed on 
wooden shuttering, but by using the reinforcing metal as 
the form. This metal is supplied by the Self-Sentering 
Expanded Metal Works, of 110, Cannon-street, London, 
E.C. 4, and is a development of the familiar form of 
expanded metal, It is made of comparatively light steel— 


Swain Sc 


TEST SPANS 


as fast as it is mixed. There is no need to wait while one 
section of the floor sets and the shuttering can be released 
for re-erection on another section. Another important 
consideration is the saving in cost which can be effected. 
From figures supplied to us by the makers it appears that 
the Self-Sentering is actually cheaper than wooden shutter- 
ing, assuming that the shuttering is used five or six timer 
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before it is worn out, and that a saving of several shillings 
per square yard of floor can be made, Incidentally the 
metal provides some degree of reinforcement to the con- 
crete and offers a good key for plaster if it is desired to 
finish the underneath surface, 

This type of floor appeared to be quite satisfactory for 
the paper mill mentioned at the commencement of this 
article, but before finally deciding upon its adoption Mr. 
Worby Beaumont asked for some tests of its strength. 

A site for the trial was found at the back of King’s 
Cross Station, where Sir, Rubert MacAlpine and Co. have 
a contract in hand, and the arrangements were made by 
Mr. William Sharp, of 11, Pancras-lane, London, E.C. 4. 
Two massive abutments projecting from a heavy wall 
bordering the Regent’s Canal were pressed into service, 
and the two spans, shown in the sketch Fig. 2 and in Fig. 3 
were built between them. It will be noticed that the two 
spans are of different design. That on the left was made 
for a distinct investigation, but the right-hand arch was 
made as nearly as possible a model of the actual floor. 
The depth from back to front was nearly 5ft., and an offset 
was used on the right to make out to this width from the 
abutment. The top surface of the arch was practically 
flat. The conerete was quite free from the wall at the 
back, 

The concrete was taken from a batch mixed in the 
ordinary course of events for the adjacent works and was 
a 1-2-4 mix with gravel as the aggregate. It was placed 
by ordinary labourers without any special supervision. 
After the concrete had set for five weeks a layer of granite 
setts representing a load of 5cwt. per square foot was 
spread over the two arches and was almost immediately 
increased to 7 ewt. per square foot. The load was then 
taken off the left-hand span and that on the arch further 
increased, but no signs of failure were seen. The gauge 
which was rigged up under the arch to measure deflection, 
and can be seen in half-tone engraving, was not very satis- 
factory, but it was evident that the load was not distress- 
ing the concrete at all. 

The granite setts were left on the arch for some time, 
and then, at the end of about twelve weeks, were re- 
arranged to form a concentrated load as shown. The out- 
side measurement of the two timber baulks carrying the 
load was 2ft. 3in. anid the space between them 3in. wide. 
When the total load had been brought up to 7 tons a faint 
crack appeared in the crown of the arch on the underside 
and the gauge showed a deflection of less than a sixteenth 
ofaninch. The load was then inereased until it amounted, 
according to measurement, to just over 13 tons, when the 
photograph which we reproduce was taken, At this stage 
the weight carried was over 2} tons per foot run of the arch, 
but no further cracks developed, and it was decided that 
it was unnecessary to increase the load any more. With 
the idea, however, of trying if a violent vibration would 
affect the arch when loaded, a granite kerbstone weighing 
some 3ewt. was dropped several times on the adjacent 
slab, In the illustration the stone is shown after it had 
broken in half on the second fall, ready to be tipped over 
again. Neither of the two arches was hurt in the least by 
this rough treatment. 








Aircraft Research and 
Developments.* 


By Air Vice-Marshal Sir E. L. ELLINGTON, K.C.B., 
C.M.G., C.B.E., Director-General of Supply and Research. 


Tue following qualities are required in the perfect aero- 
plane or seaplane :—(1) Reliability ; (2) ease of control ; 
(3) power to land and get out of the most restricted 
places ; (4) good performance, that is, high speed, quick 
climb, and a ceiling sufficient to surmount any obstacles 
likely to be encountered, or to escape the enemy's attack ; 
(5) cheapness in construction and maintenance. 

Reliability.—Reliability is popularly supposed to be 
principally a matter of the engine, since a forced landing 
is usually ascribed to engine failure. As a matter of fact, 
the majority of engines now in use ean be relied upon to 
stand up for a flight of the duration of the fuel capacity 
of the machine provided the engine is overhauled at the 
necessary intervals and care is taken to see that it is in 
thorough working order before starting. The majority of 
failures which occur are due to failures of accessories out- 
side the engine itself, such as the petrol supply, lubrica- 
tion, ignition, or water systems, . Improvements in this 
respect are a matter of detail requiring constant study and 
experiment ; endeavours are being to do without 
rubber tubing in petrol pipe connections, since the deterior- 
ation of rubber due to the action of the petrol is a frequent 
source of obstruction to the fuel supply, and to improve 
existing petrol pumps, or to obtain new designs which will 
prove more reliable. 

New Types of Engines,—Besides endeavouring to obtain 
improvements in existing engines and in new designs of 
engines of the normal aero-engine types, with a view to 
improving their life and reliability, we are developing two 
engines which are quite different from the normal aero- 
nautical engine. The first is a swash plate engine ; that is, 
one in which an inclined dise on the shaft takes the place 
of the crank in the ordinary engine. Such engines have 
been used for steering gear in submarine work, and an 
engine for aeronautical purposes of this type shows con- 
siderable promise. It is expected that such an engine of 
a given weight will develop considerably greater horse- 
power than one of the usual form, either rotary, radial, 
vee or straight, or, conversely, an engine of a given horse- 
power should be designed for a lower weight. 

The advantages of such an engine are that a small pro- 
portion of the total weight of a machine will be absorbed 
in the power unit, and, since the cylinders will lie parallel 
to the shaft, the shape of the engine will enable the fuselage 
or nacelle containing it to be so designed.as to give a 
reduced head resistance. 

The second engine is a steam turbine ; it is generally 
believed that there is a limit in the size of the cylinders 
which can,be used in the ordinary petrol engine, and that 
this limit is probably somewhere about 100 horse-power 





i rat Extracted from paper read at the Air Conference, October 
3th. 





for aero-engines. It is also obviously desirable not to 
increase the number of the cylinders largely, on account of 
the complication of the design, The British engine with 
the largest number of cylinders now under construction 
is the Napier Cub with sixteen cylinders, and designed to 
give 1000 horse-power. If larger engines than this are 
required for aeronautical purposes, and it seems probable 
that they will be required, a different type of engine is 
desirable. The steam turbine seems to us worth experi- 
menting with. So far the solutions of all the problems of 
a steam aero-engine have not been found, the main diffi- 
culty being the design of an efficierit condenser within 
permissible weights. 

Failures of the ignition system may be eliminated by 
doing away with external ignition altogether. This could 
be done if an engine for aircraft purposes could be designed 
on the Diesel principle, and this matter is being investi- 
gated. 

Ease. of Control.—lt is obvious that aireraft must be 
easily controlled by the pilot, and that the system and 
apparatus of control must not throw an undue strain on 
the physical or mental capacity of the pilot. As long as 
the machines were small the problem presented no very 
great difficulties, but with the advent of the big twin- 
engine machines and the further development of machines 
with four or more engines, the demands on the strength 
of the pilot when moving the large control surfaces through 
long leads began to approach the physical limit of the 
ordinary man, The number of engine controls to be worked 
by the pilot and the complication of the petrol supply put 
a very severe strain on the mental capacity of the pilot. 
In order to reduce the physical effort required by the 
pilot control surfaces are balanced, and we are endeavour- 
ing to reduce the friction in the long leads which actuate 
them in various ways. Mechanical means of moving the 
control surfaces are also being developed. For some years 
now large boat seaplanes have been provided with servo- 
motors for this purpose, and apparatus is being developed 
at the Royal Aircraft Establishment for automatic mech- 
anical control of machines, both longitudinally and later- 
ally, where use is made of a gyroscope. 

Accessibility During Flight.—Connected with the matter 
of control of machines is the accessibility of the engines 
during flight. The advantage of having the engine or 
engines contained in a central engine-room where they are 
under the supervision of a mechanic during flight is obvious. 
The disadvantage that such an arrangement necessitates 
the driving of the propellers through gears and shafting 
is equally obvious. In order to investigate this problem 
three machines are now under construction or considera- 
tion. The first, a boat seaplane designed by Messrs. 
Beardmore, where two propellers in the wings are each 
driven through gearing and shafts by two engines geared 
together in the hull. The second is a machine being con- 
structed by the Bristol Company to the order of the Air 
Ministry, where four engines, all geared together, drive 
two propellers through gearing and shafts. In this case 
one or more engines can be cut out for repair or adjust- 
ment, and the remaining engines will all continue to supply 
power to both propellers. In the third, which is only in the 
design stage, one or two engines contained in the fuselage 
drive two propellers in the wings. In such machines the 
pilot will be relieved of control of the engines, and will 
signal his orders to the engine-room by means of a tele- 
graph in the same way as is done on board ship. 

In connection with the ease of control, the importance of 
natural stability becomes apparent. Opinions differ as 
regards its advantage in fighting machines where great 
mancuvrability is required, but for civil machines there 
can be no doubt of its importance. In the light of know- 
ledge recently gained, the design of a machine with good 
natural stability presents no very great difficulty. 

Use of Restricted Landing Grounds.—The power to land 
in and get off from the most restricted places is a matter 
of great importance to both civil and military aviation. 
To begin with, the risk of serious accident in the event of 
a forced landing would be very greatly reduced if every 
machine in the hands of an ordinary pilot could be landed 
in a half-acre field. For civil flying the cost of providing 
aerodromes would be very largely reduced, and it would be 
possible to provide landing and departure stations in the 
big centres of population so as to do away with the long 
journeys to and from an aerodrome which now do much to 
increase the time it takes a passenger to get from one place 
to another. From a military point of view the power to 
land in restricted areas is equally important. Recon- 
naissance was the first duty performed by aircraft in war ; 
it is still a very important one, but the value of air recon- 
naissance is limited by the fact that negative information 
is valueless, because the fact that the airman has seen 
nothing in a given area does not mean that there is no 
enemy there. If a pilot could land by day or night, close 
to the place he wishes to search, he could ascertain as 
easily as a cavalry or infantry patrol whether any enemy 
were present or not. Further, the power to land anywhere 
would enable the tactical movements of troops to be carried 
out by air, the possibilities of which I need not enlarge 
upon. For aeroplanes co-operating with a fleet the power 
to land in and get off from really small areas would have 
very great advantages. The foregoing is sufficient to 
emphasise the importance of this problem, and now as 
regards what is being done to solve it. = 

The first type of machine in use in the R.A.F. in which 
an attempt to solve this problem has been made is the 
Fairey seaplane. This machine is provided with an adjust- 
able trailing edge, which has the effect of varying the 
camber of the plane. By this the pilot can adjust the wing 
so as to be most suitable for climbing when getting off or 
for slow flying when landing, and when at the required 
height he can re-adjust it so as to give a high speed. 


Recently Messrs. Handley Page have designed a wing in 


which a false leading edge is provided, separated by an air 
space from the leading edge proper. This enables at least 
as good a rate of climb or control at slow speeds for land- 
ing to be obtained from a high-speed aerofoil as from a 
plane, such as the R.A.F., specially designed to give good 
climb and low landing speeds at the expense of high speed 
in normal flight. This device, if it ean be developed so 
that the attitude of the leading edge can be altered during 
flight in order to restore tc the plane its high-speed qualities, 
should be of the greatest use to designers. It should enable 
a machine to ascend from the landing ground at a steep 
angle, and to land at low speed without affecting adversely 





its speed in the air. A further development of the device 
may enable a plane to be provided with a succession of 
these adjustable elements something like the slats of a 
venetian blind, with the result that the loading of the 
plane may be very largely increased. This would enable 
high-powered machines, and therefore heavy engined 
machines, or great weight-carrying machines to be designed 
with moderate dimensions, or the weight of the structure, 
and therefore the safety and life of the machine, to be 
increased without reducing its other useful qualities. 

Amphibians.—From the point of view of civil aerial 
transport, the recent appearance of amphibians is an 
event of some importance. In this country of short dis- 
tances, highly developed land communications and 
numerous areas of dense population, one of the obstacles 
to the general adoption of aerial transport is the distances 
which have to be traversed by car between the passenger's 
home and the departure aerodrome, and the distance 
between the landing ground and his destination. This 
country is also one of numerous waterways penotrating 
the areas of dense population. The advantages of a 
machine which can land or get off water or an aerodrome 
indifferently are obvious. 

Helicopter.—I doubt, however, whether the problem will 
be completely solved before the advent of the helicopter. 
A number of people in various countries are working at 
this problem, but most are, I think, working on tho wrong 
lines. They aim at producing a machine which is entirely 
dependent for its suspension in the atmosphere on some 
form of air screw which runs only as long as the engine is 
working. Consequently, if the engine fails the machine 
will drop like a stone. They attempt to provide against 
this by supplying two or more engines. What is required 
is a machine which will automatically descend at a safe 
rate when the engine stops, in the same way as an ordinary 
aeroplane planes down in such circumstances. Whether 
a machine can be designed sufficiently simple in its details 
to be reliable in practical use remains to be proved ; 
theoretically it ean be done. 

Importance of Performance.—The necessary performance 
of a machine varies very greatly with the use to which it is 
to be put. Every machine, civil or military, must have 
sufficient speed to overcome the maximum effect of normal 
winds met with in the parts of the world in which it is to 
work. It must have sufficient climb and ceiling to sur- 
mount obstacles on leaving the aerodrome or to rise above 
high ground met with in the course of its work. These 
qualities of speed, climb, and ceiling can only be provided 
at the expense of the other qualities of the machine, such 
as the useful load and petrol capacity, cost of construction 
and maintenance. In a civil machine the aim should be 
to keep the speed, climb, and ceiling as low as is consistent 
with the machine carrying out its flight in the time required 
in any reasonable atmospheric conditions. In a war 
machine the maximum speed, climb, and ceiling is required, 
since a superiority over the enemy in these qualities enables 
a machine to bring about or refuse a combat with an 
enemy at the will of the pilot. We have here a very marked 
divergence in the aims of designers of civil and military 
machines, and this divergence will have a marked effect 
in engine developments. In the engine designed for a 
military machine, especially for a fighting machine, much, 
in fact almost everything—expense, fuel consumption. 
life, and even reliability—will be sacrificed to reduce the 
weight for a given horse-power or to increase the horse- 
power for a given weight. We hope in time to get engines 
of a weight as low as 1 lb. per horse-power, and as air- 
cooled engines are less vulnerable than water-cooled, the 
former are being developed. No satisfactory rotary engine 
much over 200 horse-power has yet been produced, and 
no satisfactory V air-cooled engine over 140 horse-power. 
The most promising line of development is the radial 
engine, and the A.B.C., Cosmos, and the Siddeley radial 
engines designed to give from 300 horse-power to 420 horse- 
power are in an advanced experimental stage, and great 
hopes are entertained of the ultimate success of the type. 
It is generally believed that with about 200 horse-power 
the limit of the rotary engine has been reached, but a 
designing firm is investigating a differential rotary engine 
in which the crank shaft and propeller revolve in one 
direction and the cylinders in the ather. 

Cheapness of Construction and Maintenance. —Cheapness 
of construction and maintenance is of first importance in a 
civil machine in order that air transport may be financially 
practicable. As cheapness of construction goes with 
simplicity, and therefore ease and rapidity of construction, 
it is of great importance for war purposes, since it will 
enable the requirements of the Air Force in war time to be 
more easily supplied. Cheapness of maintenance, a factor 
of which is low labour cost, means fewer men employed 
in maintaining each machine in the air, and as we have seen 
in the recent war, the ultimate deciding factor is man 
power, the importance of this needs no emphasis. Air- 
craft as the war has left them, both the aircraft proper 
and the engines, are undoubtedly flimsy structures 
requiring continual looking after by skilled mechanics 
and frequent and lengthy overhaul. The wood and fabric 
which form a large part of the material used require careful 
selection and have short lives. Deterioration when exposed 
to the weather is rapid, necessitating the provision of sheds 
and hangars. The use of large numbers of bracing wires, 
besides adding to the complication of the construction and 
maintenance, adds largely to the resistance, and so reduces 
the efficiency of the machine. Moreover, in a fighting 
machine they obstruct the view and field of fire and are 
liable to be shot away, resulting in a demand for their 
duplication. 

It is desirable, therefore, to seek a design and system 
of construction which will provide a stronger and more 
durable machine and which will remain tuned up without 
constant adjustments and supervision by skilled personnel. 
The solution of this problem lies probably in the use of 
metal. Considerable pr has already been made in 
this direction, but in this country it has hitherto taken the 
form of the reproduction of the wooden machine in metal 
rather than a radical change in the system of construction, 
In my opinion, however, this is not the most promising 
way in which to use metal. Towards the end of the war the 
Germans produced an all-metal monoplane with planes of 
deep section. This enabled the cantilever system to be 
employed and all external bracing wires or members to be 
dispensed with. Corrugated metal sheeting takes the 
place of fabric in the wing and fuselage coverings. Since 
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the Armistice a civil passenger-carrying machine has been 
developed by Junker from this, which appears to have been 
most successful in Germany. and the U.S.A. Such a 
machine should require little adjustment and should_not 
deteriorate from exposure to the weather, though its 
behaviour when exposed to the wide range of temperatures 
met with in the East requires investigation. 

Several designers in this country are studying similar 
designs. If it is found possible to introduce into planes 
so constructed elements which can be adjusted in flight 
at the will of the pilot so as to enable a heavily loaded 
machine to rise from a confined aerodrome and land at a 
low speed while maintaining a high speed in the air, a 
very great step will have been made in the development 
of the aeroplane. In the Junker machine the engine is 
contained in the fuselage, following normal practice in 
this respect. A machine is now being designed in this 
country in accordance with the Voyewodski patents, in 
which the depth and structure of the wings is such that 
engines can be installed within the wing structure. Such 
model tests as have so far been carried out tend to show, as 
might be expected, that aerodynamically there are great 
advantages in such a design. It is further suggested that 
the undercarriage should draw up in flight witnim the main 
structure of the machine. Should this prove practicable, 
we shall be approaching finality in the matter of reduction 
of resistance in a machine driven by an airscrew. 

Forced Induction and Variable Pitch Propellers.— 
Another development which aims at increasing the 
efticiency of aircraft is forced induction for the engine 
combined with a propeller with adjustable blades. As 
an aeroplane ascends the air in which it is moving becomes 
rarefied and the volume of oxygen taken into the cylinders 
at each stroke decreases, with a consequent decrease in 
the power developed during the stroke. By means of 
forced induction a greater quantity of air, and therefore of 
oxygen, is forced into the cylinders than that which would 
be forced in by atmospheric pressure. The most promising 
method of dcimg this appears to be by means of a fan worked 
by an exhaust turbine, but so far we have not been able to 
construct a turbine which will not be burnt by the hot 
exhaust gases. 

In this connection it should be pointed out that forced 
induction is useless without a variable pitch propeller, 
for by forced induction the engine is made to give out the 
same horse-power at a height as in the dense atmosphere 
on the ground, but the propeller which near the ground is 
working efficiently will require a much greater pitch to 
work with equal efficiency mm the rarefied atmosphere at a 
height, and conversely. ‘hus it will be seen that the pitch 
of a propeller should be different at the various engine and 
aeroplane speeds if the maximum etheiency of the engine 
and propeller is to be obtained. If, further, the variable 
pitch propeller is developed to the point where the blades 
can be completely reversed, the pilot will be provided with 
an efficient air brake to assist him in reducing the speed 
of landing and in pulling up after landing has been effected. 
Although much time and work has been expended on 
variable pitch propellers and considerable progress made, 
no completely satisfactory design has been evolved which 
ean be relied upon to stand up to the great stresses to 
which propellers are subjected by modern high-powered 
aero-engines. 

Fuels.—Reference should be made to the importance of 
fuel from the point of view of cheapness of maintenance. 
Hitherto cnly the best grade of petrol has been used for 
aero-engines, and this, besides being costly, is highly 
inflammable, and fire after the crash im aircraft accidents, 
due to the high degree of inflammability of the fuel used, 
is the most disturbing feature of these accidents. The 
problem is to find a fuel which is cheaper in itself and more 
economical as regards the quantities used; that is to say, 
one which will show a lower consumption than .5 lb. per 
horse-power per hour, the approximate average con- 
sumption of the engine of to-day, and less liable to catch 
fire in an accident. Much research work has been done in 
investigating alternative fuels to petrol, and probably the 
solution will be found either in the application of the direct 
injection principle to internal combustion aero-engines 
80 as to enable heavier oil fuels to be used, or by the use 
of the steam turbine, mentioned earlier in this lecture. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Strike. 


THE miners are “cut” to ruin themselves and 
the country, caring nothing for the disaster. While opinion 
is necessarily divided, the view of the best local authorities 
is, however, happily that the men are not likely to be 
allowed to accomplish their aim. It is not thought in this 
district that the strike will be a long one. Admittedly, 
the miners are stubborn fighters, and once they are out 
they will often-times suffer a great deal before they given 
up. But the interests involved on the present occasion 
are so overwhelming that it is believed by very many 
Midland iron and coalmasters that a way out will be found. 
Meanwhile, it must be confessed that the strike is the 
expression, in one word, of the colliers’ policy of tmder- 
production as pursued now for many months. The 77 per 
cent. ballot majority against the owners’ proposal destroyed 
all chance of any settlement on the principle that 
wages and output must be considered together. It implied 
an uncompromising repudiation of the very basis upon 
which the datum scheme was erected. Probably this 
was what the extremists hoped from the first. Certainly 
they seem to have judged better than anybody else the 
disposition of the rank and file of the underground workers. 
There was a hope in some quarters before the ballot was 
taken that the Is. per shift advance clearly obtainable on 
the 240,000,000-ton datum line might be accepted as a 
compromise, and so avoid a ballot. But this suggestion 
did not materialise. A labour campaign which in the first 
place was to be “for the advantage of the whole com- 
munity,” has now become a strike, open and undisguised, 
which aims at the advantage of the miners alone. It is 


not even required that the extra 2s. per shift shall be 
conceded without augmentation of selling prices. Neither 
is it seriously contended that the “surplus "’ profits of 
the industry would suffice to cover the additional cost of 
production. The estimated surplus is now recognised as 
largely mythical; and the colliers are fully aware that 
such part of it as actually exists to-day must vanish if 
the strike is at all prolonged. 


Warwickshire and Staffordshire Feeling. 


Feeling among miners on the merits of the strike 
in the Warwickshire coalfield, in which about 15,000 men 
are engaged, is divided, which is only what might have 
been expected in view of the relatively slender majority 
by which in this district the owners’ offer was rejected. 
There was a considerable number of abstentions from the 
ballot, and the whole coalfield, excepting a few militant 
members, seemed to favour a continuance of work. There 
was @ widespread suspicion, however, of the datum line 
scheme, and it was also imperfectly understood that while 
the wage rate advanced if output increased, it did not fall 
below the present level though production might decline. 
In the East Worcestershire district, although the miners’ 
agents have consistently advised the men to accept the 
owners’ offer, the men allowed themselves to be carried 
away by the extremists. In the mining towns of South 
Staffordshire proper, which may be classed under the 
head of the Black Country, there has been a strong feeling 
against the datum line offer from the first, and the ballot 
resulted in an adverse vote of about four to one in a poll 
of about 60 per cent. But there was certainly a good deal 
of confusion about the ballot paper. It is fair to say that 
only since the ballot it has dawned upon a large number of 
the Black Country men that the rejection of the datum 
vffer involved a strike. An attitude of indifference to the 
industrial effect which must inevitably follow the strike 
is generally exhibited by the miners in the Cannock Chase 
district, where there was an overwhelming majority against 
Mr. Smillie’s final advice. Any proposal which left an 
immediate increase in wages open to the slightest doubt 
was not acceptable to these men, who, moreover, are 
“ confident that the decline in output is mainly the fault of 
the owners, who, while the control, continues, are not 
working the most remunerative and easily got seams, and 
are keeping the pits very short of tubs and rails.”’ How 
long the Warwickshire and Staffordshire colliers can 
endure a strike is a matter of discussion. A month at 
the outside is suggested, but the thriftless among the 
men will be in difficulties very soon. Instead of receiving 
£5 at the end of this week, there will be only three days’ 
pay left over from last week to pick up. Thereafter £1 a 
week strike pay will be the only income in many cases. 


Strained Iron Trade Position. 


What the strike means to the Midland iron trade 
can be quite as well imagined as described. All the works 
are immediately affected to some extent, the blast-furnaces 
more than the manufactured ironworks, because of the 
smallness of the coke supplies generally held by the 
former. On the whole, however, the blast-furnaces are 
believed to be capable of holding out for about three weeks. 
At the Shelton Iron, Steel and Coal Company's works, 
Stoke-on-Trent, 1700 men have been stopped in the mill 
and forge department, and the blast-furnaces are only 
kept on in the hope of an early settlement. At Old Hill 
and Netherton, in South Staffordshire, the furnaces of 
Messrs. Hingley have closed down, with the result that 
about 1000 men have been thrown out of work. About 
2000 employees will be affected by the cessation of opera- 
tions at the Earl of Dudley's Round Oak Iron and Steel 
Works and the Old Level Ironworks at Brierly Hill, Other 
firms contemplate putting their workpeople on short time. 
The outlook at Wednesbury is already serious. The mills 
and forges of the Patent Shaft and Axle Tree Company, 
Limited, have been closed down, and 1500 men thrown 
out of employment, only the railway wheel shop being 
kept on. At Dudley it is computed that between 2000 
and 3000 workers, including ironworkers and others, will 
be rendered idle by the end of the week in the event of the 
strike continuing over next week. The East Worcester- 
shire chain-making industry, generally speaking, has not 
yet been disorganised, but if the strike should last long it 
will be. The manufacturers and heavy engineers, other than 
iron and steel masters, of Birmingham and the surrounding 
West Midlands may be depended upon to do their utmost 
to keep their works going, even if they have, as is likely, to 
resort to short time, Fortunately, their experience during 
the railway strike taught them useful lessons that have not 
been forgotten. Fortified by this experience, they are 
better equipped for the present labour emergency than for 
the last. Th some cases shorter hours will have to ba 
embarked on at once, some of the wrought iron tube and 
other works having already placed the workpeople on 
three shifts, but in a surprisingly large number of cases 
normal conditions will prevail for some time, Many firms 
are happily fairly well supplied with coal. Such varied 
interests are involved, however, that employers can only 
expect to carry on for a limited period. eir calculations 
will be largely dependent on the maintenance of fairly 
adequate supplies of electricity for power and lighting. 
The Birmingham Chamber of Commerce has appointed 
an Emergency Committee to co-operate with the munici- 
pality, and take such other steps as may be necessary 
during the continuance of the erisis. The President of the 
Chamber, Mr. H. C. Field, takes an optimistic view of the 
situation, which, he believes, will relieve itself sooner than 
is generally imagined, He states that he is diffident in 
making suggestions to the large Birmingham manufac- 
turers, “‘ but clearly their first duty is to carry on business 
as long as possible, and keep the workpeople employed 
to the last possible moment.” 


Steady Iron Market. 


Many orders for manufactured iron have been 
cancelled this week, and business waiting to. be placed 
has been withheld, and will be until the cloud passes. It 
is regarded as a good sign, however, that prices havé not 
wavered to any appreciable extent. This is taken as an 
indication that the underlying basis is fairly sound. 
That an effort will be made to bring about a lower range 





of prices is probable, but this must start at the bottom. 


| Makers of finished material contend that with wages and 


raw material at their present level, they cannot cut further 
into their margin of profit. The manufactured iron tradg 
is in a category by itself, local ironmasters being vory 
well off for orders. One of the largest makers, producing 
high-class material, states that he has enough work offered 
him to occupy his mills until June next at present prices, 
This fairly represents the P com ope with regard to best 
iron. The case is rather different with the works produc. 
ing medium quality, where the severity of Belgian com. 
petition is being experienced. Small rounds, squares and 
flats at £34, three-eighths sizes, are a shade easier, but 
there is a big demand awaiting the resumption of normal 
conditions of trading. Puddled bars can be bought in 
special cases at £23, but more generally quotations run 
from £23 10s. to £24. Belgian iron competitors are growing 
more aggressive. Bar iron is being offered in the Black 
Country at as low a figure as £22 10s., and district indus. 
tries are being given a much more attractive choice of 
sizes than when the opposition started. The instances 
must be rare now in which bar makers are able to get any 
premium on the basis of £30 10s. There is only one change 








announced, that being an advance of 5s. for delivery in 
the London area, making the rate £31 5s. On the other 
hand, the local price for five-eighths rounds is easier, 
Belgian agents are making some very shrewd thrusts 
which ignore existing trade conditions. They are not only 
offering at minimum flat rate sizes between which the 
home manufacturer makes a difference of 30s., but they 
are willing to accept cash on delivery instead of against 
invoice as formerly. 


Pig Iron Trade. 


Pig iron consumers have not been able to make 
much headway with their demand for lower prices. This 
is due in part to the bold front which pig iron interests 
maintain in view of the market being now again at thicir 
mercy. In a word, it may be fairly said that evidence of 
under-selling in the pig iron market, first prominent last 
week, has not become more pronounced. Founders are 
well bought, however, and can afford to be deliberate, 
while there is no longer any great urgency of demand for 
forge qualities. , 


Scrap. 


Probably the weakest department on the Kir- 
mingham market this week is steel scrap. Foreign scrap 
is being delivered in South Wales at £8, as compared with 
the British figure of £9. There is a general expectation 
that British prices in this department must fall con- 
siderably. 


Steel Billets and Tinned Sheets Reduced. 


Unfinished steel is in a very unsatisfactory 
position. The new British quotation is £21, the Welsh 
Siemens’ Steel Association having now made this the 
official figure, and sales are being made at £20 to £21. 
Large quantities of Belgian material are on offer at £15 
per ton delivered to the British cusiomer, and one quota 
tion is £17 10s. As the foreigner cannot assure such prompt 
delivery as the British steel maker, the orders are not being 
placed so readily as; they, otherwise would be. English: 
makers are very reluctant to reduce their prices, some 
large manufacturers. stating that they cannot produce 
billets, with the prevailing high wages and dear coal, at 
less than £22 per ton. It is, however, generally recognised 
that sacrifices will have to be made if the severe competi- 
tion is to be met. On the strength of the lower prices of 
billets and bars, Staffordshire tinned sheet manufacturers 
have made the concession to the demands of their cus 
tomers for lower rates, a reduction of £4 per ton being 
announced. Another section, that concerned with the 
manufacture of lead-coated steel sheets, has effected a 
similar reduction. Black steel bars for the nut and bolt 
trade are being sold delivered in this district by the South 
Wales and Lancashire makers at £28, although the nominal! 
figure is £30. For steel plates and joists there is a well 
sustained demand. Notwithstanding American imports. 
and some easing of the late pressure, plate mills command 
a@ premium of £3 to £4 on basis prices. Joists likewise 
are held for a premium of £2 to £3. Scottish prices are 
substantially higher than those ruling South of the Border. 
As regards angles, there is less stringency. Purchases 
can be made at £24 to £25 easily. 


Drop in Copper Sheets and Tubes. 


The recent drop in copper sheets from £168 to 
£164 has not stim business. Following upon it, 
brass and copper tubes are reduced by jd. per lb., making 
brass Is. 6d. and — 1s. 9d. Rolled brass is unaltered 
at 1s. 33d. per lb. and brass wire at 1s. 44d. 


Unemployment in Coventry and the West Midlands. 


Apart altogether from the number of ‘“ out-of- 
works” created by the miners’ strike, a further increase 
in the amount of unemployment in the West Midlands is 
shown by the latest returns. In the various towns through- 
out the area, there are 29,591 persons out of work, an 
increase on the previous figure of 6022. ‘In Birmingham 
an increase of 2719 is recorded, making 11,704, whilst 
at Coventry there are 4000 out of work. Engineering 
again heads the list with an additional 4483 workers un- 
employed. The Coventry branch of the Amalgamated 
Engineering Union has resolved on a levy of 2s. 6d. per 
week per member towards the relief of the unemployed for 
one month. At a recent meeting, however, it was decided 
to refer baek the district committee’s recommendation 
for shorter hours ‘pending further negotiations. It is 
desired to get the employers to engage more men, “ and 
so take the unemployed off the streets.” It was recog- 
nised that in some shops it would be impossible to employ 
more hands at present, but in such cases it was felt that 
‘* the employers should guarantee that there would be no 
further discharges.” The view was advocated that in 
some shops the situation would be met by the institution 
of a 35-hour week, worked in two shifts. The decline of 
trade in the motor car and allied industries is almost 
entirely accountable for the unemployment in Coventry. 
Once the change over from munitions to peace production 
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was accomplished, the engineering departments of the 
motor works een at a rate far exceeding the output 
of the body builders, and this circumstance has largely 
accentuated the present difficulties, notwithstanding that 
the restrictions upon credit imposed by the banks have 
caused many firms to modify their schemes of mass pro- 





duction. The men who are out are mostly fitters, general 
machinists, turners and labourers ; 600 women have also 
been discharged from the engineering industry. 


Colliers’ Strike and the Potteries. 


The colliers’ strike will be a severe blow to the 
pottery industry. There are practically no stocks of coal, 
and all the North Staffordshire pottery factories will be 
closed er in a few days’ time, rendering 70,000 opera- 
tives idle. 


Closing Staffordshire Mines. 


It is somewhat singular that the colliers’ strike 
in this district should coincide with a determination by 
the Board of Trade inquiry, which has been locally investi- 
gating the chances of reinstalling the Black Country 
mines, which are in imminent danger of being drowned out 
through the suspension of the operations of the Mines 
Drainage Commission, operating under Act of Parliament, 


which has spent all its money. As was generally expected 
by the best mining authorities, the Board of Trade Com- 
mittee has decided that the Tipton district shall be 


abandoned. Pumping plant adequate to dispose of the 
water might be erected, but it would involve a capital 
expenditure of £600,000, together with an annual payment 
of £120,000, and it has been decided that the minerals 
still ungotten are insufficient to justify this outlay. Pump- 
ing, however, is to be continued in the Oldbury and Old 
Hill districts, the former containing 20,000,000 tons of 
coal and the latter 38,500,000 tons, besides 55,250,000 
tons of the finest fire-clays. A new drainage authority 
is to be established to carry out this work, the capital for 
which is to be found by the South Staffordshire Coal- 
owners’ Association or by the Government, to be repaid 
at a fixed rate per annum. A number of pumping plants 
will be taken over by the new drainage board to cost 
£60,000, and the annual cost of their working is estimated 
at £68,000. 








LANCASHIRE. 


(From our own Correspondents.) 
ManouesTerR, Thursday. 


The Markets and the Strike. 


Tue iron and metal market is this week naturally 
obsessed by the outbreak of the coal strike. It has been 
threatening so long that, like the wolf in the fable, very 
few people could be got to believe in it, and in spite of the 
long threat, it has come as a surprise. The question now 
is as to its duration, and opinion is far from unanimous 
on this point; but, of course, there is no room for any 
difference as to the ruinous results of a prolonged struggle. 
What strikes us at the moment as rather peculiar is that 
although a coal strike has been a possibility, if not a 
probability, for nearly two months, so little has been done 
to make adequate provision for it. The accumulation of 
stocks seems now to be very meagre, or it would not be 
necessary to begin this week on the damping down of 
furnaces and the closing of steel works. Of course, it 
may be that the supply of coal was not large enough 
at any time to allow of the building up of stocks. So 
far as house coal is concerned, people seem to have put 
by enough to last them for some time. 


Metals. 


The market for the non-ferous metals, like 
all the other markets, is depressed by the new con- 
ditions, It is greatly to be feared that this market’ is 
relatively in a worse condition than other sections of the 
metal trades, and the reason is not far to seek, because 
while both production and consumption of iron and steel 
are affected, the non-ferrous metal markets are affected 
on one side only, viz., that of consumption. Coal may 
disappear altogether in Great Britain, and yet the pro- 
ducers of copper and tin and lead—and to a large extent 
of spelter—will be going on as usual, for the indigenous 
production of these metals is negligible. It is this fact 
which causes the non-ferrous markets to be so nervous. 
There is not yet sufficient evidence to show to what extent 
copper prices may be reduced here. We shall have a clearer 
idea on this point in the course of the next fortnight ; but 
it is certain that all speculative holders of copper will be 
anxious to reduce their commitments as much as possible ; 
and that all consumers of copper will endeavour to keep 
their stocks at the lowest possible figure. We shall have 
to wait a little before it is possible to ascertain whether 
the practical cessation of buying here will induce America 
to curtail her production; but that is not altogether 
improbable. The stoppage of British consumption for, 
say, only two months would bring about a very awkward 
situation in the trade, which could, no doubt, best be 
mitigated by a stoppage in the output. Unless something 
of this kind takes place, it would seem inevitable that 
copper must be cheaper when the mechanical engineering 
industries of this country are resumed, The effect on 
the consumption of tin will probably be much the same. 
Already about 100,000 men in the Swansea district are 
expecting complete idleness next week, and even if the 
tin-plate demand continued and enough fuel is in reserve 
to carry on in the tin-plate works, the failure*of the steel 
sheet supply would bring the industry to a standstill. 
Tin was coming down rather seriously during last week, 
even while it was fully expected that the coal strike would 
be averted. The price in London fell to £245 before the 
fateful decision in the-coal trade was known. «There had 
been a good deal of ‘‘ bearing,” and a fairly big ‘“‘ bear” 
account seems to have been created, but the reason for 
the selling by the East was probably the fall in silver. 
Silver touched 534d. per ounce at one time, but it rallied 
again afterwards, and perhaps this rally may check 
Eastern selling of tin for a time. America may perhaps 





be a larger buyer of tin for her tin-plate trade, because if 
ur South Wales makers are temporarily out of the 
market, America will have an opportunity of expanding 
her trade. Spelter and lead were both steady up to the 
break out of the strike, and it is not yet possible to say 
what may now happen to them in the matter of price. 


Pig Iron. 


It is scarcely necessary to say that there is prac- 
tically no business here in foundry iron to-day. Neither 
sellers nor buyers are anxious to commit themselves until 
the outlook is clearer. It is perhaps noticeable that the 
Cleveland ironmasters have taken off the embargo on 


exports so far as forge iron is concerned, but retain it on | 


foundry iron. As there is practically no export demand 
for forge iron at the moment, this is only interesting as 
suggesting that before very long exporters will be allowed. 
to deal in foundry iron, which perhaps would mean that 
the demand, when the coal strike is settled, may begin to 
fall off at home. It is said that this month the Scottish 
consumers have not taken all that they might have had. 
There cannot be any prompt increase in the output of 
foundry iron for some time, so that the inference is that 
demand is expected to fall off. The whole thing, however, 
is a matter of pure speculation at present. 


Finished Material. 


The main matter of interest at the moment in 
the market for finished iron and steel is the evidence that 
both continental and American prices are coming down 
very rapidly. Of course, the most important aspect of 
this movement: is that connected with America, for she 
could place enormous quantities on the market, whereas 
Germany and Belgium cannot supply any very large 
quantities, at any rate, for some months. American semi- 
steel, in the form of sheet bars, has been offered at £15 
per ton c.if., against £21 to £22 per ton quoted here, and 
this in face of the fact that the exchange is down to 
3.40 dols. or thereabouts for the pound sterling. So far as 
we can ascertain, America is putting her affairs in order 
much faster than we can do here, and the result may be 
that she will obtain a command over the world’s iron and 
steel trade which it will be very difficult to break. 


Scrap. 


There is very little now being done in the scrap 
markets. Buyers are holding off, but so far there has been 
little change in prices. Heavy steel melting scrap is the 
weakest section of the market, and with the rapid closing 
down of the steel works it seems probable that the price 
of this material will fall faster than that of any other class 
of scrap. 


The Miners’ Strike. 


With the exception that the Manchester and 
Salford Corporation electricity, gas and tramway depart- 
ments have already made arrangements for curtailing 
somewhat their various services, so as to conserve as far 
as possible their coal supplies, the effect of the miners’ 
strike is as yet searcely visible, but the curtailment of 
electric current for industrial purposes—for which some 
85 per cent. of the entire supply is used—will soon tell 
upon production. The Manchester and District Engineer- 
ing Trades Employers’ Association has recommended all 
its members to carry on as well as they can, and to throw 
as few people out of employment as possible. An agree- 
ment has been arrived at, too, in connection with the 
working of the municipal tramways under the reduced 
service conditions, so as to avoid throwing the workers 
in this department out of work. The manager and the 
representatives of the Tramway and Vehicle Workers’ 
Association have arrived at an amicable arrangement to 
waive the March, 1919, agreement so far as the guaranteed 
48-hour week is concerned, and to distribute over the 
whole staff the time lost owing to the restricted service. 
The cotton trade will probably feel the pinch of the coal 
strike more quickly and acutely than the engineers, 
because most of the mills generate their own power and 
have not been able to store up sufficient coal to tide them 
over a long strike. Indeed, many manufacturers will 
welcome the opportunity to close down, as business is 
in a very deplorable condition, as shown by the ballot 
recently taken by the owners of spinning mills with regard 
to a proposal to work short time. This resulted in a very 
slight majority against short time. Short time is not a 
thing unknown in the engineering industry of this district 
at present. One of the largest firms has already eut- down 
the weekly wages bill by eliminating Saturday work, and 
the example may be speedily followed by other firms if 
the coal strike continues longer than a fortnight. In the 
meantime, it is worthy of note that the employees at the 
works of the Partington Steel and Iron Company, Irlam, 
have accepted a bonus scheme based on the weekly output 
of the mills at which they are employed. 


Barrow-in-Furngess, Thursday. 
Hematites. 


The coal strike has had a most unfortunate effect 
on the hematite pig iron trade of this district. For some 
weeks now there has been a good deal of uncertainty which 
has affected business in a very marked manner, but now 
business is at a standstill and there is nothing doing. 
Industrially, things are almost stagnant. Early in the 
week it was found necessary to damp down furnaces at 
various works, and notice was given that unless there was 
a settlement in a few days, the whole of the plant would be 
idle by the end of the week. The trouble is in supplies of 
fuel, not so much coal as coke. There is a heavy con- 
sumption of coke, chiefly from the East Coast.” It runs 
well into tens of thousands tons per week, and daily 
arrivals are necessary to keep the works going. The strike 
has taken place at a time when a return to normal con- 
ditions was the essential thing in the iron trade. Require- 
ments in the home trade alone are still heavy, and smelters 
hold contracts that would have kept them going until the 
end of the year. Prices are unchanged. 


Iron Ore. 


the demand for hematite iron ore has been cut off, and on 
Monday the iron mines in the Furness district closed down 
and ceased raising ore. The pumping plant was alone 
kept going. At the Hodbarrow mines work was continued, 
coal stocks being good. 


Steel. 


The orders for the week showed that most of the 
departments would have been busily employed, but these 
orders were cancelled, and, with the exception of the 
foundries and the hoop works, the whole of the plant is 
closed down. The demand for steel has been quiet for 
some time, but for the time being no new business has 
been moving. Steel prices are unchanyed. 


Shipbuilding and Engineering. 

The coal strike is not affecting the shipbuilding 
and engineering trades as yet. Fair supplies of coal are 
held and fuel is being conserved as much as possible. 
Progress is being made by Vickers Limited in the fitting 
out of the Cunard liner Scythia, and last week-end her 
foremast was stepped. The fitting out of the Donaldson 
liner Cortona is well in hand. 


Fuel. 


For some weeks users have been endeavouring 
to obtain as big supplies of coal and coke as possible, but 
they have not been able to get more than their ordinary 
deliveries, and very little is now coming to hand. 








SHEFFIELD. 
(From our own Correspondent.) 
How the Strike Opened. 


THE miners’ strike is the most treacherous blow 
at the peaceful industry of this country since the Germans 
struck atit. But it is really amazing how clear thousands 
of the colliers in this district are regarding the circumstances 
which led up to the disaster. They fully realise that they 
are the victims of what was primarily a political move 
pure and simple. One only needs to get amongst the men 
and talk witn them to learn their candid opinicns,. And 
miners can he very candid if they like. They tell you that 
when their leaders agitated for the nationalisation of the 
mines the Premier, to appease them, appointed the Sankey 
Commission with the definite promise that should the 
Commission recommend nationalisation the Government 
would take up the question at once. They know that the 
recommendation was made and that the Government, in 
face of the attitude of the coalowners, declined to go any 
further in the matter than the possible nationalisation of 
royalties. They believe that for the moment Mr. Smillie 
and his friends diligently sought an occasion to “ get their 
own back” from the Government for what they regarded 
as the Premier's broken promise, and found it in the wages 
ciaim which has led to the present strike. In these parts, 
where there is a very considerable proportion of mod_r- 
ates, the men are confident that the over-playing of a 
dangerous game of bluff in London precipitated the 
trouble which now prevails, and there are very bitter 
recriminations against the executive of the Miners’ 
Federation. One man said: ‘‘ We were not anxious for 
another 2s. a shift. We were doing very well without it. 
I have never in my life earned so much as I was doing up 
to Saturday last. I don’t want to strike, and thousands 
of other colliers are of my opinicn. But what could we 
do? We were out-voted by extremists, who will vote for 
a strike on the slightest pretext.” That is not just how 
he said it, for he spoke in the broadest of Sheffield dialect, 
but for the easier reading I have translated it into ordinary, 
if less picturesque, English. It shows one thing very 
clearly indeed, and that is that at the moment the only 
bitterness is against the men’s own leaders—or misleaders. 


What the Week-end may Bring. 


In the Sheffield district alone there must be 
20,000 miners idle as I write. Something seems to draw 
them to the central parts of the city, where they congre- 
gate in considerable numbers discussing the outlook, or 
meandering through the busy thoroughfares. So far, of 
course, they are all right, and even at the end of this week 
they will have four days’ pay to draw from the colliery 
offices. Then comes the strike pay—about as much for 
one week as they have been earning easily in a single day— 
and when that is exhausted, should a settlement not have 
been reached in the meantime, days of leanness and 
hunger. A few of the men who have been provident will 
be able to weather the storm fairly well, but the majority 
of miners have nothing behind them, for in days of pros- 
perity they ‘do themselves well,” living only for the 
moment, with no thought for the morrew. These, with 
their dependents, will suffer. But unfortunately that is 
only the beginning of the trouble. No sooner was the 
strike officially begun than a number of the smaller steel 
works, which, in the matter of fue! supplies, live from hand 
to mouth, decided to close down at once, and even some of 
the largest firms judged it wise to economise reserves by 
ceasing operations in those departments consuming very 
heavy quantities of coal. It is unnecessary to mention 
specific examples, because by the time these words appear, 
unless indeed a termination of the strike has come with the 
suddenness of its commencement, the closing down of 
works will be fairly general, so that it is estimated by then 
there will be at least 40,000 steel works employees idle in 
this district. Out in the main coalfields of Yorkshire and 
Derbyshire and Nottinghamshire the number of colliers on 
strike is very large, those of Derbyshire alone being about 
60,000. Amongst. the smaller steel works there will be 
cases of very great hardship. One man, who invested his 
life’s savings in a steel business of his own and has only 
just begun to feel his feet, told me this week that the strike 
will ruin him. And in view of all the other adverse circum- 
stances against which large firms as well as. small ones have 
had to fight of late there may be many instances of financial 





Consequent upon the damping down of furnaces, 


disaster. 
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The Tragedy of it all. 


On the other hand, some works here are so well 
provided with reserves of fuel that they will be able ta 
carry on to a fairly full extent for two, three, or even four 
weeks, after which—chaos. The Sheffield gasworks hava 
about six weeks’ coal reserves, though with restricted 
supplies of gas to consumers and the closing down of many 
works, domestic and lighting requirements can be met for 
a very much longer period; whilst the Corporation's 
electricity undertaking will be able to carry on the lighting, 
power, and tramway services for a month or two if neces- 
sary—-perhaps for longer. The tragedy of it all is that, 
apart altogether from the suffering ruthlessly imposed on 
millions of women and children, as well as other innocent 
victims, should the strike be at all prolonged, our last 
chances of securing a foothold in overseas markets, where 
our foreign rivals are already establishing themselves, will 
have been lost. For instance, the other day I was shown 
a letter from the London house of a large Canadian trust, 
in which the writer explained that our chances in the 
Canadian markets would be very good but for price and 
delay in delivery. The letter ran: ‘Prices, we are 
informed, are as a rule considerably higher than those 
quoted by Canadian and American manufacturers, in 
some cases the British manufacturer being unable or 
unwilling to quote firm prices owing to labour and other 
difficulties. As regards delivery, we understand the repre- 
sentatives of Sheffield firms here are in nearly all cases 
experiencing difficulty, and until this is remedied there is 
little prospect of successful competition with domestic 
and American goods.” If these things were true before the 
strike how much more so must that event have made 
them. The letter adds that in any event competition to 
be faced in Canada by the British manufacturer is consider- 
ably keener than in pre-war days, and will be particularly 
difficult to overcome in certain lines, such as high-speed 
steel and tools, whilst in the technical schools and uni- 
versities ‘‘ American machines and tools are very largely 
used for instructional purposes, with the result that a 
natural preference for similar tools will ultimately exist 
in the minds of graduates.’ Added to this is a report that 
for certain constructional steel work required in our own 
country “ British prices were under-quoted to the extent 
of not less than £9 per ton by American and other foreign 
firms.” Not altogether, of course, but to a considerable 
degree, the attitude of labour has been responsible for such 
a situation having been brought about. 


Mr. A Peech’s Letter. 


That this is so was emphasised in a letter from 
Mr. A. Peech—Steel, Peech and Tozer, Limited—read 
on Wednesday night of last week at a conference of repre- 
sentatives of the Rotherham Corporation, the Chamber of 
Commerce, and the Local Employment Committee. The 
last-named had approached Steel, Peech and Tozer in the 
hope of inducing them to make sueh re-arrangements as 
would obviate the necessity of the dismissal of over 1000 
men—mentioned in my previous letter. On that oceasion 
Mr. Peech promised a full explanation by letter, and 
although subsequent events have completely eclipsed the 
dismissal of even so large a number of men, Mr. Peech’s 
letter is worthy of very wide publicity. After frankly 
stating that no orders were left to keep the department 
concerned going, Mr. Peech wrote : “‘ This country is being 
swamped with offers of Belgian and American material 
at prices pounds below our cost. We also know it to be a 
fact that the French manufacturers have made up their 
minds to take orders in this country at whatever price 
they can get. The great reason why they are able to do 
this is that the exchange is so much in their favour. For 
instance, supposing our cost to be £20 per ton, Belgian or 
French firms could sell into this country at probably 
£10 10s. per ton for payment im sterling, as in converting 
the sterling into francs they would get the equivalent of 
£20 per ton. Although this competition has been evident 
for many weeks, especially that from Belgium, no action 
has been taken, so far as we are aware, by the Government 
to prevent this unfair competition, which is bound to 
result, as is now plain, in the unemployment of many 
thousands of British workmen. Until some action is 
taken we do not see any possibility of the heavy steel trade 
in this country being able to employ the number of men 
it has been recently employing.” Mr. Peech lays much of 
the blame for lost trade at the door of the Chancellor of 
the Exchequer, whose policy undermined confidence as 
regards capital, and concludes : “* There is another reason, 
which is that the men never gave us the output they should 
have done. This, combined with the abnormal rises in 
wages, made it an impossibility to quote a firm price, so 
that a quotation accepted on the first of the month might 
have risen by 10 or more per cent. by the end of the month 
and by very considerably more by the time the order was 
completed and invoiced. Quotations, therefore, had to be 
given with reserve clauses, so that the purchaser never 
knew what price he was going to pay for the article he 
desired to purchase. Undoubtedly this had a disastrous 
effect on our foreign trade.” 


General Conditions. 


In the circumstances it is almost futile to 
speak of trade conditions. Every firm able to keep going 
is working at highest pressure to get through as much 
business as possible, and little regard can be given at present 
to the future, which is so obscure. In spite of the closing 
down of the big steel department at Templeborough, 
other makers seem to be desirous of producing as much 
open-hearth steel as circumstances will permit, and but 
for the’ strike there was a spirit of optimism among makers 
of heavy steel. What business is in hand in the crucible 
departments is not for tool steel, which continues slumpy, 
but for the old unalloyed material. Rolling mills have 
kept very busy and the iron trade seems to have been little 
affected by conditions other than the strike. More pig 
iron has been produced of late, but not sufficient to remove 
all complaints of scarcity. The coal market is off, of course, 
and the only price change of which I have heard of late is 
the jump in the quotation of cobalt metal by no less than 
17s. per pound, making the figure 30s., the theory being 
that some one is attempting to corner the market. The 
Department of Glass Technology of the Sheffield Uni- 
versity has received an option to purchase, at a very low 








figure, a fairly modern glass factory in Darnall-road, 
Sheftield, and if the option is exereised it will obviate thé 
necessity of the Department having to spend a very large 
sum in new buildings, the present accommodation having 
been hopelessly outgrown. The University is therefore 
appealing for £20,000 for the purchase and adaptation of 
the factory, which would be used for melting on a large 
scale for experimental and research purposes, as well as 
for the instruction of the Department’s many students. 
The scheme, if carried through, would permit the present 
premises to be converted from a glass-house into a labora- 
tory, which is very much needed. The appeal for funds 
is made to all glass manufacturers and users, the money 
having to be raised by the close of the present month. It 
is a fine chance for the glass trade. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Deadly Blow at Industry. 


THE miners have struck a deadly blow at 
industry, and the wheels of activity are gradually but 
surely running down to complete stoppage. No district 
was more promptly or more severely hit than the North 
of England, where already tens of thousands of workers 
have been thrown out of employment. In Northumber- 
land and Durham the miners left the pits in a quiet and 
orderly manner, but many entered upon the strike un- 
willingly. The collieries now present a scene of desolation, 
while the strikers parade the streets of their villages. 
Commercial people are resigned to the inevitable—and 
hoping for the best. 


The Foreigners’ Harvest. 


There were many people in this great industrial 
area who hoy and confidently believed up to the eleventh 
hour that there would be no coal strike. Now that the 
blow has fallen they are stunned, and realise that much 
misery and suffering will be inflicted on innocent people. 
The strike could not have been thrust upon industry at a 
more inopportune time. The iron and steel trade was 
having to face fierce competition from America and 
continental countries, but this blow is the biggest of all. 
The foreigner will be able to step in unhampered and 
capture many, if not all the markets, which were easen- 
tially British markets. British workers have thus played 
into the hands of the foreigner, who will no doubt gloat 
over his easy victory. Even if many workers will not look 
at it in this way they must see, as sportsmen, that the 
game is one-sided. Marksts have been lost, and still 
more will be lost. The foreigner steps in, and the wages 
which should have gone into the British workmen’s 
pockets, will be spent by overseas workmen. The struggle 
for existence, in a commercial sense, was keen enough 
before this internal strife came along and made it im- 
possible for the producer and the trader to make a real 
fight of it. Now the foreigner is likely to reap a rich 
harvest. 


Iron and Steel Trades Closing Dowa. 


A ereeping paralysis immediately besieged the 
iron and steel trades on the North-East Coast. Mcstly 
without fuel reserves, the majority of the blast-furnaces 
had to start damping down immediately the strike became 
operative, with the result that thousands of workpeople 
outside the. mining industry found themselves out of 
employment. The steel plants have in most places closed, 
and those possessing reserves of fuel will have to shut 
down before the end of the week. The coke ovens, with 
the exception of a small number, will also have to be put 
out. In the Tees-side and Cleveland districts alone it is 
estimated that at least 30,000 iron and steel workers are 
already idle. The Cleveland ironstone miners, who are 
affected only as members of the Federation, have, of 
course, ceased work. Though they were not favourably 
disposed towards the datum line proposal, and showed 
their dislike in the ballot, the Cleveland men were not 
desirous of a strike. Their delegates were amongst those 
who supported the peace proposal at the conference. Other 
views, however, prevailed, and while there is no question 
that the men in Cleveland will stand loyally by the Federa- 
tion, they would welcome a speedy settlement. 


Cleveland Iron Trade. 


Transactions in Cleveland pig iron have almost 
entirely ceased. Many of the blast-furnaces are damped 
down, but others are only on slack blast, and a few are 
still working. The policy of the ironmasters is to carry 
on as long as possible, and the advantage of keeping a 
furnace on slack blast is that it is restored to full working 
order without any of the trouble and complications 
attending the resumption of working a furnace which has” 
been damped down. In some cases where the lining is 
weak the ironmasters dare not risk damping down, and 
for this reason have merely reduced the blast. In at least 
one case, a furnace has been blown out altogether. So 
far as possible, deliveries are continuing against con- 
tracts, but the shortage of trucks is severely felt at the 
moment. Makers have no foundry iron to sell, but there 
is plenty of forge, mottled and white iron to be bought 
for home consumption at 225s. per ton, or for export at 
247s. 6d. per ton. Foreign trade, however, is stagnant. 
No sales of East Coast hematite are being made, and prices 
are purely nominal. 


Foreign Ore Trade. 


The recent activity in the foreign ore trade has 
come to a dead stop. Deliveries are still proceeding, 
and as yet vessels are being unloaded quite smoothly, but 
buying is at a standstill. 


Finished Iron and Steel. 


Although the output of finished iron and steel 
has ceased, the makers have big stocks on hand, and can 
continue deliveries from these for weeks to come. Unfor- 





tunately, our steel prices are so abnormally high that even 
in the home market we are being undersold by Belgian 
German, and American competitors, and grave fears ay, 
now being expressed that Britain will find herself hangj. 
capped in the effort to retain even the home market. | 
appears almost certain that prices will have to come down 


The Coal Market. 


Apart from the discussion of the situation created 
by the strike, nothing else is possible in the coal market 
There is a feeling of deep resentment that after all the 
efforts at conciliation a strike should have developed 
The general opinion seems to be held that it may last som, 
time, though it is ho that some speedy way may be 
found to harmonise the conflicting elements which have 
produced the present impasse. The strike brought the 
coal trade of the Tyne to an immediate standstill. In 
few cases shipment of coal already at staiths into British 
vessels was continued, but no ships were allowed clearance 
except where they had special orders from the Govern. 
ment department. All loading into neutral vessels wag 
stopped at once. What traffic there will be while the 
strike lasts will be practically restricted to the British 
coast. Vessels as they arrive are being laid up, while others 
are being diverted to continental ports. Thus the damage 
to our shipping industry is also a serious matter. 


New Tees Shipyard. 


Rapid progress is being made with the construe. 
tion of the new shipyard on the north bank of the Tees 
for William Gray and Company. The work of constructing 
the berths, fitting out basin, and dry dock is well forward, 
and it is anticipated that the first keel will be laid in the 
early spring of next year. From an engineering point of 
view no serious difficulties have so far been encountered, 
but the financial problem resulting from the ever-increasing 
cost of wages and materials has caused great anxiety to the 
management ; and the advisability of suspending the 
work until cheaper times has been discussed. The scheme 
had, however, been thought out in pre-war days, with the 
definite purpose of enabling the firm to build bigger 
vessels than could be turned out at their shipyards at the 
Hartlepools, and it was felt that not to keep abreast of their 
clients’ demands for bigger vessels might involve not only 
the loss of fresh orders, but even prejudice existing con- 
nections. An interesting method has been adopted for 
raising the levels of the site of the new yard to the height 
required. A Dutch company has been engaged to pump 
on to the site sand dredged from the Tees estuary. The 
plant for this work—together with the crews—has heen 
brought across the North Sea, and is now in operation, 
transferring daily about 5000 tons of sand from the bottom 
of the river to the site where it is needed. Banks of clay 
and rubbish are built to enclose the sand, which thus 
furnishes a satisfactory foundation. To the west of the 
shipyard a start is being made with the garden city of 
Graythorp. In accordance with the wishes of Sir William 
Gray, not more than twelve houses are being built to the 
acre, and, where possible, only ten houses to the acre. The 
village will ultimately inelude 800 dwellings. 








SCOTLAND. 


(From our own Correspondent. ) 


The Strike. 


THE stop at the coal mines is now an accom- 
plished fact, and hel all accounts the miners themselves 
are very much surprised thereby. Many were so confident 
that some intervention would take place that they did not 
trouble to lift their tools. The miners were evidently 
thoroughly imbued with the idea that the threat of a 
strike was all that was necessary to secure their demands, 
and are tremendously surprised that it is not so. Now that 
they are actually faced with a lack of employment and the 
prospect of subsisting on strike pay the Government's 
offer appears in quite a different light to many who woul: 
now be glad to resume operation on the datum line basis. 
The miners in Ayrshire are avowedly anxious to avoid a 
prolonged struggle, while those in the other districts, 
although hopeful of an early settlement, are trying to 
make the best arrangements possible for all eventualities. 
The men’s leaders in Lanarkshire have expressed the 
opinion that if the strike should last one week it will 
continue for eleven more. The workers at the clay mines 
have come out in sympathy with the miners, and the 
Glasgow dockers have also deeided to support the strikers. 
The question of strike pay is a serious one for the miner 
and the local unions. In Ayrshire the number of men 
affected is round about 16,000, and the strike pay would be 
£1 per man and 2s. for each child, and it is said that the 
Ayrshire union has sufficient funds to last for five weeks. 
The membership of the Lanarkshire union is between 
47,000 and 50,000, and the funds, according to the last 
half-yearly return, £87,000. In Fifeshire 30,000 mine 
workers are idle, and 150,000 men, women and children 
are dependent on the collieries for their livelihood. The 
miners at the Bowhill Colliery in this district have been 
on strike for some time, and since July have been in receipt 
of strike benefit at the rate of £2 per week and 5s. for each 
child, which benefit has cost the Association between 
£30,000 and £40,000. Consequently, with the funds so 
far depleted, the strike pay in the Fifeshire district will 
not exceed 12s. per man and ls. for each child. In view 
of present-day costs of living, it is not difficult to imagine 
how near to starvation the level of strike remuneration 
descends, and how, for the worker, the situation is indeed 
a hopeless one. The railwaymen and miners in the Dun- 
fermline district have formed an Industrial Committee 
for the p of ensuring an equal distribution of food 
in the event of a prolongation of the strike and the possible 
intervention of the former. The number of miners affected 
in Scotland is about 140,000. Assuming that the funds 
available as given above are correct and that the men’s 
leaders are quite aware of the financial situation, it seems 
difficult to realise that any body of men could precipitate 
the workers for whom they are responsible into a struggle 
so ill-prepared purely from trade union motives, and their 


action leads one once again to the conclusion that their 
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action has nothing to do with the welfare of their fellow- 
worker, but is purely in support of a political movement 
wholly antagonistic to good trade and industrial and 
social welfare. 4 


The Effect. 


The immediate effect of the coal strike has 
naturally been to bring about stoppages in other trades. 
At present the iron and steel and kindred industries are 
sorely hit, and while some concerns may carry on for some 
days, already large concerns have made complete or partial 
stoppages, and large numbers of workers have been thrown 
idle. The shipyards have not yet been affected to any 
great extent, but a stoppage there must inevitably follow. 
The result of the railwaymen’s conference is eagerly 
awaited. The men engaged on the Scotch railways are 
evidently in favour of a sympathetic strike, but it is hoped 
that wiser counsels will prevail at headquarters. Some 
municipal undertakings, too, are in danger of being 
erecta not from a lack of fuel, but from the action of the 
workers. Various arrangements have been. made to con- 
serve supplies. Domestic coal and gas are reduced to 
war rations, and on that basis supplies are available for 
a considerable period. The railway and steamboat ser- 
vices have been cut down, and further curtailment is 
certain. The illumination of street lamps and shop signs 
also come under restriction, and general lighting will be 
the same as in wartime. No delay has yet been caused to 
shipping at Glasgow, provision having been made for 
bunkers. 


New Industry for Irvine. 


Plans have been passed on behalf of Brand’s 
Pure Spelter Company for the erection of a mill-house for 
the manufacture of superphosphates. This is a new 
industry for Irvine. 


Pig Iroa. 


Throughout the past week the demand for pig 
iron was well maintained, and outputs quickly disposed of 
on home account, and prices remained on a firm level. 
Hematite and foundry qualities were in especial request- 


Finished Iron and Steel. 


The uncertainty in the coal trade had a most 
depressing effect on the steel and iron trades, and new 
business: was of little account. Immediately it became 
known that a strike was inevitable, the workers were put 
on day-to-day notice, while a number of the largest works 
wholly or partly closed down. Thousands of steelworkers 
are out of employment, and blast-furnaces will shortly 
be on slack blast. Foundries in the Falkirk district have 
good supplies of coal, and could carry on for some weeks, 
but a stoppage of the railways would mean an immediate 
closing down. The strike comes at a most unfortunate 
time for the steel and ironworks. There seemed to be 
good reason to anticipate easier prices for home deliveries, 
and makers were also beginning to devote much more 
attention to overseas business, which was taking a turn 
for the better. The loss in home business must be enor- 
mous, and the loss in foreign turnover is much to be 
regretted. 


Coal. 


The coal market was very dull during the past 
week, and new business was of little account. Outputs, 
too, were considerably lower owing to strikes in various 
districts during the preceding week. Aggregate ship- 
ments amounted to 103,695 tons, against 92,223 tons in 
the preceding week and 330,072 tons in the same week of 
1913. During the last few days of the week overseas 
shipments were completely stopped. -Prices are purely 
nominal and unchanged. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Miners’ Fateful Action. 


‘THE decision of the Executive Committee of the 
Miners’. Federation of Great Britain to recommend the 
suspended strike notices to operate on Saturday last 
consequent upon the-result of the ballot of the workmeti 
oceasioned no great surprise. The national figures of 
635,098 against acceptance of the owners’ offer and 
181,428 for acceptance, giving a decisive majority of 
453,670 against the owners’ proposal no doubt relieved 
the miners’ leaders in a sense from their awkward position. 
They were thus able to throw the onus entirely on the 
workmen. Many people no doubt thought the Executive 
Committee of the M.F.G.B. would make a further effort 
to avoid bringing the coalfields of the country to a stand- 
still by a further suspension of the notices to enable 
negotiations to continue, but the Government did not 
waver from their attitude, and consequently it is not 
surprising that the miners are now throwing responsibility 
upon the Government for the stoppage of the mines. The 
men’s leaders are invariably quick to saddle responsibility 
upon other parties for any trouble that may arise, and 
glibly speak of their own loss of dignity when it comes to a 
question of being reasonable in their attitude. Their 
claim that the Government or the coalowners should move 
first does not savour of real leadership, but rather as part 
of their game to secure an opening. On Saturday, in 
accordance with the recommendation of the National 
Executive, the miners ceased work. As matter of 
record, one man is reported to have turned up for work 
on Monday, but whether he has since followed his occupa- 
tion is not stated. The enginemen and pumpmen have 
kept at the post of duty, but it is somewhat to the discredit 
of the Executive Council of the South Wales Miners’ 
Federation, to say nothing of its shortsightedness, that 
on Saturday last it decided to call a coalfield conference 
on Friday next for the purpose of submitting to it 
the recommendation that if the strike is not settled before 
October 30th tbe Miners’ Federation of Great Britain 


should be asked to convene a national conference on tke 
27th inst. to consider the advisability of withdrewing all 
labour from the collieries. This, of course, would meen 


that the spfety, of tHe miines would jwery quickly*ke ifn? 
periods ahd 194 gearegly conichitably tit he MPEG.) 
would countenance any such drastic and ¢rimiral action, 
which would re-act so seriously, not only on the workmen 
themselves, as collieries would quickly ke flooded and 
take months to put into working order, but upon the 
interests of the country as a whole, 


Friction Among Workmen. 


Misunderstanding prevails throughout the cozl- 
field as to what classes of men are to keep at work in/order 
that the collieries shall be maintained, and trouble has 
already arisen in one or two districts. The agent, to the 
South Wales Colliery Enginemen and Stokers’ Association 
has pointed out that the instructions received on the ques- 
tion differ widely in the various districts. At some large 
collieries the whole of the mechanical staff were employed 
in carrying out absolutely necessary repairs and renéwals 
of machinery that had become dangerous, while im other 
places they found the whole thing had been narrowed down 
to enginemen and stokers only, craftsmen being included. 
In the opinion of the Enginemen and Stokers’ Association 
this is an unwise policy, as it is necessary to have a pre- 
centage of skilled craftsmen at work to maintain the 
machinery. The Association advises its men to continue 
at work, and it is hoped the pit committees of the miners 
will make every effort to co-operate with theirs for the 
provision of the necessary men. The miners, however, 
in some districts appear bent on adopting drastic action. 
Some lodges appear to support strongly the Executive 
Council's recommendation, and a mass meeting of Blaina 
miners on Tuesday decided to withdraw every member 
of the Federation from the pits on Thursday, 21st inst. 


The Trail of the Strike. 


Unemployment in South Waies was assuming 
serious proportions before the actual strike of miners com- 
menced, so that it can easily be imagined that the situation 
now is far worse, and the effects are cumulative as time 
goes by. From one end of South Wales to the other works 
in all branches of industry closely associated with the coal 
trade are to be found where silence now reigns and work- 
men are idle, and it is not at all comforting to these work- 
men to know that while they may, for some time after the 
coal strike is over, continue to suffer, the very men who are 
the cause of their idleness—viz., the miners—are in the 
best position to make up for their mactivity and quickly 
earn increased money if they care to put forth a little more 
effort. Trade was bad enough to cause some works to 
shut down prior to the miners suspending operations, but 
immediately collieries stopped several smelting works in 
the western district closed down, and each day has brought 
news of similar occurrences. Apart from about 200,000 
colliery workers being on strike, it is practically certain 
that an equal number of other workmen will be idle in 
South Wales by the end of this week.; Coalloeding opera- 
tions have been on a diminishing scale, thus aifecting coal 
trimmers. Several thousand seamen and fireynen are out 
of engagements, discharging men and dock labourers 
generally, running into about 15,000 to 20,000 at the 
various ports, are unemployed as inward cargoes are getting 
gradually less. Pitwood for the collieries is not. required, 
and iron ore is not in so great demand. Patent fuel works 
have been forced to a standstill on account of there being 
no small coals, numerous tin-plate mills are either closed 
or will be by the end of the week. The Swansea district, 
where about 50,000 workmen are employed in the steel, 
tin-plate, copper, galvanised sheet and other trades, is 
very hard hit. At the steelworks various departments 
have had to suspend operations, and Ebbw Vale has sus- 
tained a severe blow. The Ebbw Vale Company is a self- 
contained undertaking. The company relies upon its 
own coal to keep its huge iron and steel works going, and 
when the supply ceases the works must soon come to a 
standstill. The company is doing its best te put off as long 
as possible the complete cessation of operations, but the 
new furnace at Victoria, the largest in the country, which 
was recently opened after an outlay of a million pounds, 
is already damped down. Although the country as a 
whole is probably better stocked with coal than at any 
previous period when it has been faced with such serious 
labour.troubles,.the fact remains that.shortage of-rolling* 
stock has been responsible for numerous undertakings 
being inadequately supplied “with coal to meet such a 
situation as now exists. One industry which stands out as 
a notable exception to the conditions generally prevailing 
is the ship-repairing trade. The majority of ship-repairing 
firms have coal stocks to last some months, and employ- 
ment is improving. This is due to the fact that shipowners 
are taking advantage of the lack of employment of their 
tonnage to have their steamers repaired and put through 
surveys ready to take advantage of trading, when coal 
cargoes for foreign destinations again become available. 
No doubt owners have to some extent been influenced in 
their decision to put their vessels into dry dock for repairs 
by the fact that the ship-repairers have abandoned their 
policy of declining to work overtime, so that the repairs 
on vessels are likely to be more expeditiously carried out- 


Current Business. 


This week the description “ current: business ”’ is 
entirely misplaced, as no business has existed. The strike 
east its shadow weeks before, and operations were on a 
distinctly dwindling basis all last week. In facet, by the 
end of last week transactions were entirely at a standstill 
and interest was mainly centred in the actions of the Coal 
Mines Department and the Customs authorities in regard 
to coals and tonnage. The loading of coals into neutral 
owned ships was promptly stopped, and these vessels 
could, if the owners liked, sail with whatever cargo they 
had aboard, provided they had sufficient bunkers. If they 
had no bunkers, the vessels were compelled to remain in 
dock. In the case of British vessels, these weré allowed 
to continue loading, but they were not permitted to sail to 
foreign destinations. In the first place, anem O-was put 
on all steam coals for foreign export, but this was quickly 
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steamers,” which were loaded, were ordered to proceed to 
home ports instead of being allowed to go to the port 
abroad for which they were chartered, and doubtless if 
the, strike lasts lo @ther British steamers with coals 
on bet vif be bet t@ home ports where supplies are 
needed. ‘There was very little coal being loaded by the 
middle of the week, as standing stocks were being reduced 
considerably. Every measure possible to conserve sup- 
plies has been adopted. Of course, fairly large quantities 
had to be retained at the colligries for boilers, but instruc- 
tions were very quickly issted that except in the case of 
certain labelled wagons, no coals could be unloaded from 
trucks on ‘colliery, railway or dock sidings without per- 
mission, and no loaded wagons sent inland could be dis- 
charged (without permit in order that the authorities 
could effect proper distribution of the coals and ensure 
that they were utilised by works of national importance 
and for household purposes. So far as coal exporters are 
concerned, their occupation has chiefly been notifying their 
clients abroad of the general position regarding things 
and their inability to effect shipments arranged. Natur- 
ally, numerous charter parti¢s have been cancelled as the 
result of the strike, and many more will suffer the same 
fate at\the end of this week. Prices so far as coal, coke, 
patent fuel and pitwood are concerned are nominal and 
everyone awaits a clearer and brighter, outlook before 
even thinking of business. In fact, if the strike lasts long, 
it is fally expected that great difficulty will be experienced 
in securing the release of coals until home stocks have been 
replenished. It is an indication of the state of trade that 
the Coal and Shipping Exchange is being closed each day 
at mid-day as long.as the strike lasts. 








Latest News from the Provinces, 


SHEFFIELD. 
Work Coming to a Standstill. 


Tt is greatly feared that by this week-end 100,000 
men will be unemployed in the Sheffield area. Carmmell, 
Lairds have closed down their Penistone Works on the 
other side of the county, the Stanton Ironworks have 
ceased operations, and the Staveley Works are idle. 
Almost all employees are under notice, at the expiration 
of which, where it is at all possible, they will continue from 
day to day. The number of unemployed on the streets 
grows daily, but so far everything is quiet, there having 
been no ‘“‘ scenes.” 


Fall in Tungsten Prices. 


The slump in the alloyed tool steel section of 
Sheffield’s trade is having a very marked effect on ferro- 
alloys. This week ferro-tungsten has fallen to 3s. per lb. 
content, and tungsten metal powder to 3s. 8jd. per Ib. 


WALES AND ADJOINING COUNTIES. 
Effect of Strike. 


Increasing numbers of workmen are being thrown 
idle by the miners’ strike. Very little coal is. now, being 
shipped, and tipping appliances are at a standstill in most 
cases at the docks. British steamers which are only partly 
loaded are being dispatched to various home ports, anid 
where steamers have not sufficient bunkers, part of the 
cargo is to be utilised to take the vessels to their destina- 
tions. The bulk of the coal now on the sidings is to he 
forwarded by rail inland. Additional tin-plate works are 
idle, and at Ebbw Vale two more furnaces have been 
damped down, while the by-product plant is, also being 
closed, The larger part of the Ebbw Vale Company’s 
works is now idle. In order to economise supplies of coal, 
a number of undertakings have adopted short time working. 


Swansea Metal Market. 


The market this week has been practically non- 
existent, all business being overshadowed by the coal 
strike. A number of tin-plate works are idle, and the list 
will be added to by the end of the week.. Values are 
nominally on the basis of 44s. 6d. to 46s. 6d. for I,C, 
20 x 14. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. ArtuuR Kent announces that he has resigned from the 
position of cable works manager to the Hackbridge Cable Com- 
pany, Limited. 

WE are informed that Mr. J. H. Meiklejohn, A.M.I, Mech. E., 
has resigned his position as engineer to the Broughton Copper 
Company, Limited, and is proceeding to Australia t« take up a 
similar appointment with the Austral Bronze Company, Betany- 
road, Alexandria, Sydney.. .He will be obliged. if makers of 
machinery, &c., for producing and working non-ferrous metals 
will send him their catalogues. 








ENGINEERING GOLFING Soctrery.—The Autumn Meeting of 
the Engineering Golfing Society was held on the Royal Wim- 
bledon course on Tuesday, October 12th, 1920, and was in every 
way suscessiul. The results of the morning medal round were 
as follows :—The “ Hele-Shaw”’ Scratch Challenge Cup and 
Memento were won by Mr. C. H. Hayward, with a score of 77. 
In the first division the first prize was taken by Mr. G. B. 
Williams, with a score of 87 — 9 = 78, the second prize falling 
to Mr, G. N. Watney, whose score was 80 — 1 = 79., In the 
second division: the first prize was won by Mr. S. R. Lowcock, 
with a seore of 94 — 15 = 79, and the second prize by Mr. Th. 
Petersen, with a score of 97 — 17 = 80. For the first nine holes 

rize there was a triple tie between Messrs. D. B. Butler, J. G. 

earson and C. W. Myddleton, which will be played off in due 
course, while the second nine holes prize was won by Mr. Kk. A. 
Wolfe Barry. In the afternoon round—foursomes against 
bogey—the ‘ Hadfield ” Challenge Cups and Mementoes were 
won by Messrs. H. C. Siddeley and J. W. Towle, who were | 
down. For the second prizes there was a triple tie between 
Messrs. C. H. Hayward and J. G. Hearson, K. A. Wolfe Barry 
and W. R. Manning, and C. G. Brett and E. R. Peal, and that 
also will have to be played otf. There were 56 entries for the 








extended to patent fuel and anthracite. Several British 


Meeting. 
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Current 


IRON ORE. 


Prices 


STEEL (continued) 


for Metals and Fuels. 


FUELS (continued) 


N.W. Coast— 
Native 
Spanish ... 
N. African 

N.E. Coast— 
Native 
Foreign (c.i.f 


oF 


“PIG IRON. 


ScoTLaND— 
Hematite ...° 
No. 1 Foundry 
No. 3 ve 


N.E. Coast— 


Hematite Mixed No-.... 
No. 1 


Cleveland— 


No. 1 ooo coe 
No. 3 G.M.B. 
No. 4 Forge 
Mottled ... 
Basic 
MIDLANDS— 
Staffs, 
All-mine (Cold Blast)... 
Grey Forge ... 
Part Mine ~2 
Foundry No. 3 
Northampton 
Foundry Nos. 1 and 2 
No. 3 
Forge 


Home. 
£s. a. 


HM 5 0 
1315 0 
13 6 


£18 5 Oto £18 12 
13 5 0 
1312 6 
1317 0 

£12 10 0 to £12 12 


12 7 6 


12 2 6 


Derbyshire (all prices nominal) 


No. 3 Foundry 
Forge 

Lincolnshire 
Basic 
Foundry... 
Forge 

N.W. Coast 

N. Lancs. and Cum.— 
Hematite Mixed Nos.... 
Special 


. £i4 
. £13 


. £12 7 


. £16 5 


. £1410 0 to £14 15 


£14 2 6to£fl4 7 


6 to £12.12 


£14 15 Oto £15 


0 to £17 


[6 to 62/6 
50/- 
50/- 


56/- 


Export. 
£ sd 


1610 0 
1600 


To Allies. 


5 0 


13 


13 7 6 


To Allies. 


12 2 6 
1110 0 
1110 0 
1110. 0 


6 


6 to £14 12 6 
0 to £13 150 


0 
6 


6 





MANUFACTURED IRON, 


ScoTLanD— 
Crown Bars 
Best a 
Angles 
Tees 
N.E. Coast— 
Crown Bars 
Best ,, 
Angles 
Tees 
LaNncs.— 
Crown Bars ... 
Hoops 
5S. YorKs.— 
Crown Bars 
Best = 
Hoops 
+MLDLANDs- 
Marked Bars (Staffs. )... 
Crown Bars ... ... 
Nut and Bolt Bars 
Black Sheets (dbls. ) 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, or equal) 
Gas Tube Strip 


Home. 


30 0 
31 0 
30 0 
31 0 


0 


31 10 
39 2 


33 10 0 
3010 0... 
£30 to £31 
£34 to £36 


£40 to £42 
£32 to £34 


N.E. Coast— 


= te 
tes 
oS 9 
o 


Ship Plates 
Angles... ... 
Boiler Plates ... 
Joists oat 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Billets ... 
Soft ” 
N.W,. Coast— 
Barrow— 
Heavy Rails... ... .. 25 0 0 
Light ” 
Billets é 
Ship Plates ... 
Boiler ,, sate 
Manchester (all prices nominu!)— 
Bars (Round) 
+ (others) 
Hoops (Best)... 
(Soft Steel) 


— 


ocooguoocoo 
ocooococeceo 


10 0 
25:10 0 


£32 to £35 
£30 to £33 
39 7 6 

38 17 6 a 
£29 to £31 ... 
£32 to £35 ... 


Plates nol jamie : 
» (Lanes, Boiler) ... 

SHEFFIELD— 

Siemens Acid Billets ... 

Bessemer Billets .. 

Hard Basic 

Soft ,, 

Hoops 

Sheets 
MIDLANDS— 

Mild Finished Bars 

Bess, Billets and Bars... 

Hoops 

Tube Strip 

Angles 

Joists 

Wire Rods 


2710 0 
0 0 

10 0 

10 0 

cw 0 0 
. £50 to £55 


. £26 to £30 
£21 to £22 
3610 0 
32 0 0 
2400 
24 0 0 
3110 0 


NON-FERROUS METALS. 
SWANSEA 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) 1... ... ... 
Pe (three months) ... 
Copper (cash)... ... 
» (three months) 
Spanish Lead (cash) ... 
si (three months)... 
Spelter (cash) .... ... 
»s (three months)... 


MANCHESTER— 
Copper, Standard (cash) 
me (three months). 
Best Selected Ingots 
»> Electrolytic 
Strong Sheets ... 
»» Loco Tubes 
Brass Loco Tubes... 
», Condenser ... 
Lead, English — 
» Foreign 


0 Oto £29 0 0 


14/6 to 46,6 
£241 0 0 
715 


No market in 
Manchester. 
£102 to £103 








STEEL. 


**ScoTLAND-—— 
Boiler Plates... 
Ship » 
Angles, &c. 
Black Sheets ... 
Galvanised Sheets 


‘lhe prices yuo‘ed are net makers’ works, 


premiums ot 2U/ 


wo 40/- 
f.o.b. for export. 


Home. 
£«s ad. 


3110 0 


-.. £27 to £34 
.-. £26 to £31 
. £35 to £40 


40 0 0 


per ton. 


Export, 
£s d 


36.10 0 
£32 to £40 


. £30 to £35 


55 0 0 





FUELS. 


SCOTLAND. 
To Allies. 
LANARKSHIRE— 
(f.0.b. Glasgow )—Ell... 
Splint 


78/- to 80/- 

AYRSHIRE— 
(f.0.b. Ports)—Steam 

Splint ... 


71;- 
” ” 70/- 
FivEsHIRE— 
(f.0.b. Methil or Burnt- 
island )—-Steam 
Sereened Navigation 
Unscreened _,, ‘ 
LoTHIANS-— 
(f.0.b, Leith) — Best Stean 
Secondary Steam 
Sereened Bunker 
Unscreened ... 


63/6 
67/6 
73/6 
72/6 
ENGLAND. 

=N.W. Coast— 

Steams ... 

Household 

Coke 


85/- toj20/- ... 


66)- to 70/2). 
72/6 to 71/6 .. 
70/0 to 72/6 ... 


To Neutrals, 


82/- to 90/- 
90/. to 100/- 


83/- 
95/- 


100/- to 110/- 
100/- to 105 ;- 
95/- to 100/- 


105/- 
100/- 





NORTHUMBERKLAND-— 
Home. 


36/2 
33/- 


Best Steams ..,, 
Second Steam: 
Smalls 30/8 
Unsereened f 32/8 
Household... ... 36/- 
DURHAM 

Patt Gah. ore dcined dud 
Second 
Household 
Foundry Coke 
Furnace ... 


to 3 


36/- 
70/3 
62/6 


SHEFFIELD— 

S. Yorks. Best Steam Hards 

Derbyshire Hards 

Seconds ... a 

Cobbles ... 

Nuts eae 

Washed Smalls 

Best Hard Slacks ... 

Seconds 5 

Soft Nutty ,, 

Pea on 

Small im 

House, Branch ... ... 
», ‘Best Silkstone... 

Blast Furnace Coke 


SOUTH WAI 
CARDIFF— 
Steam Coals : 
Best Smokelexs Large 
Second vi - 
Best Dry Large ... 
Ordinary Dry Large 
Best Black Vein Large .. 
Western Valley e es 
Best Eastern Valley Large 
Ordinary i - 
Best Steam Smalls 
Ordinary os 
Washed Nuts... ... 
No. 3 Rhondda Large 
be * Smalls ... 
No. 2 Large ... 
- » Through 
ss Smalls ... 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SWANSEA— 
Antbracite Coals : 
Best Large 
Seconds 
Red Vein 
Big Vein. year 
Machine-made Cobbles ... 
Nuts 
Beans 
Peas 333 
Breaker Duff 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls J .8 
Cargo Through 


35/- to 36/- 


Neutrals. 
150/- to 160/- 
140/- to 150/- 
125/- to 130/- 
120/- to 130/- 

160/- 


125/- to 130/ 
120/- to 125/- 
160/- 
240/- to 250/ 


83/2 to 33/5 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/6 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
65/9 


JES. 


115/- to 117/6 
112/6 to 115/- 
110/- to 115/- 
105,- to 110, 
112/6 to 115/ 
110/- to 112/6 
110;- to 112/6 
107 /6 to 110/ 
92/6 to 95/- 
85)/- to 90/- 
100/- to 105/- 
110/- to 115, - 
92/6 to 95/- 
102/6 to 107/6 
100/- to 102/6 
87/6 to 92/6 
270/- to 280/- 
135/- to .140/ 
80/- to 82/6 


9%/. to 100/- 
85/- to 90/- 

77/6 to 85/- 
77/6 to 85/- 
110/- to 115/- 
90/- to 95/- 

80/- to 90/- 

80/- to 35/- 

30/- to 37/6 
40/- to 45/- 


110/- to 115/- 
105/- tu 107/6 
65/-to 75/- 
95/- to 160)- 





FERRO ALLOYS. 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 y.¢, to 6 p.c. carbon... 


y Gpeto8pe —,, 
ii Spc. told p.c. ,, 
” specially refitied 
Max. 2 p.c. carbon 
” 1 p-c. ” 


» 0°75 p.c. carbon 


3/84 per Ib, 
3/- per Ib, 
Per Ton. Per Unit. 
44 15/- 
£42 
£40 
, £92 to £93 


...£107 to £108 
124 


+ Carbon free... 0... 2... 3/- per Ib. 


Metallic Chromium 
Ferro Manganese ‘ 
» Silicon, 45 p.c. to 50 p.c. 2. 


» 15 pe. 


>> Vanadium 

», Molybdenum ... 
Nickel (per ton) 
Cobalt sikisee fant 
Aluminium (per ton) 








° Per ton f.o.b. 


J ** Glasgow, Lanarkshire and ‘Ayrshire districts, 
} Delivered. Except. where otherwise indicated coals are per ton at pit for inland 


(per ton) 


. 7/6 per lb, 

£37 home, £47 export, 

..- £20 to £21, scale 8/6 per 
unit, 

...-£28 to £29, scale 12/- per 
unit. 

... 90/- per Ib. 

... 9/6 per lb, 

« 30/- per Ib. 

... £185 export, 


+ To secure early delivery quotations are subject to current 
and f,o.b, for export, and coke is per ton on rail at ovens and 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


The Situation. 


THE feeling of uneasiness that has been observable 
in all branches of the engineering industries for some time 
past has been further accentuated this week, and unless 
something happens to improve the outlook, it is feared 
that the situation will become critical. The motor car 
trade is so badly hit that there is little hope of averting 
disaster exeept by State intervention, which is being 
actively sought by the makers’ associations, Unfor- 
tunately, the State is suffering from the same evil that 
is at the bottom of the industrial trouble. There is a 
pronouneéed finaneial crisis, which is becoming more and 
more acute. In a country in which business is done mainly 
on credit, any withdrawal of paper circulation whereby 
that credit is maintained can only cause a serious. upheaval. 
At the time when industries were re-started on a peace 
basis, the old system of credit was suppressed, 4 course 
whic ‘was possible on account of the~inflation of paper 
currency; but as business increased, credit had to be 
restored, and the system of discounting has grown to 
enormous proportions, . For the time being the banks 
were eager to take over this huge and usually profitable 
business. Then it was found that the credit operations 
far exceeded the possibilities of the already inflated paper 
currency, and while it is argued that business at home 
could be advantageously. developed with paper, itis evident 
that, from the point of view of foréign exchanges, the paper 
issue must be brought within reasonable bounds, and that 
condition of affairs everyone interested in sound finance 
is now endeavouring to. secure. At the same time the 
State has been draining money at such a rapid rate that 
even with the huge inflation of paper there is a lack of 
money for business enterprise, The collapse of the motor 
trade is largely attributed to the sudden suspension of 
discounting operations by the banks, The State 
endeavouring to provide some antidote by _ bringing 
about a fall in prices whereby manufactures would be 
cheapened and buyers would be encouraged to place 
orders, and the heavy drop in cokes, foundry iron and 
finished iron and steel was expected to revive the drooping 
spirits of the industry. It does not appear as if this will 
have an immediate effect, for, while merchants secured 
big profits on their stocks with each rise in price, they are 
not disposed to sustain a loss when prices fall, although the 
Government is doing its best to ensure a general scaling 
down of prices, 


is 


Railway Disasters. 


The formidable train collision at Houilles, on 
the Quest-Etat line between Paris and Mantes, is officially 
explained as being due to fortuitous circumstances, and 
that, consequently, no one can be held to blame; but 
seeing that the disaster was caused by the rupture of a 
coupling on a railway system which is noted for its defec- 
tive rolling stock, the explanation is not reassuring. A 
goods train was proceeding from Mantes to Paris, and 
when nearing Houilles the guard in the first van observed 
that half of the train was missing. The driver stopped 
at the Houilles station, and, while making inquiries, the 
rear half of the train arrived at great speed on a down 
gradient, and the force of the collision was so great as to 
throw the trucks and tender on both lines. The express 
from Paris was too close. to be stopped. It charged the 
wreckage, and the coaches piled up one on top of the other. 
demolishing the signal-box over the line. More than forty 
passengers were killed and a hundred mjured. Within 
forty-eight hours another collision took, place on_ the 
Ouest-Etat line at Asniéres, near Paris, In that case a 
train just leaving the station was run into by another, 
with the result that a number of passengers were more or 
less seriously injured. It appears that the driver ran 
through the signals, which were against him. He explains 
that the brakes did not work. At Evreux an exactly 
similar accident took place with two goods trains, and 
there again the driver stated that, though he saw the 
signal against him, he was unable to stop in time through 
the failure of the brakes. Much, of course, can be attri- 
buted to the hard service that the ‘rolling stock—a good 
deal of which was old before the war—had to undergo during 
that period, and while the State has in hand a comprehen- 
sive programme of improvements, and has already re- 
placed a large proportion of the old rolling stock, there still 
exist deficiencies of equipment that can only be made good 
by a further considerable expenditure over quite a long 
period, That statement applies more particularly to the 
ordinary service. The long-distance express services have 
been greatly improved. 


Water Supply. 


The progress being made with the works for 
bringing water to Paris from the Val de Loire implies 
that the scheme is to be actively carried out, despite the 
opposition of local landowners who are employing every 
possible means to prevent the, municipality from draining 
this huge natural water reservoir. It is obvious, however, 
that the opposition of local interests cannot be allowed 
to weigh against the urgent requirements of the enormously 
increased population of Paris. Before. the war. the pro- 
blem of supplying the city with water had become very 
serious, and now that the number of inhabitants has aug- 
mented by nearly a million there ean be no longer any 
hesitation in utilising the only sources of supply that seem 
available. The 348,000 cubic metres of spring water at 
present brought to Paris are wholly insufficient for the 
city’s requirements, and the million of cubic metres daily 
that can be procured from the Val de Loire ‘will’ relieve 
Paris of any further anxiety as regards supplies. It 
appears that forty wells have already been stink, and that 
the pumps in them are raising 100,000 cubic metres a day, 
the water being returned to the river Loire until such time 
as the mains are laid down. All the tests and experiments 
to prove the quality and the possibility of deliyering the 
water are said to have been entirely satisfactory. It is 
intended to construct two ages, a for the ereation of huge 


reservoirs from which water will be drawn for distribution 
to Paris, 


———- 


British Patent Specifications. 


When an ¢ is ted from abroad the name and 
address of the communicator are printed in italics. 
When .anabridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office 
Sales pa Sy 25, Southampton-buildings, Chancery-lane, W.C., 


at 1s. each. 

The. date first given isthe date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete speci fication. 





CONDENSERS AND FEED-WATER HEATERS. 


150,895. August 20th, 1919.—Eszctors, The Contraflo Con- 
denser and Kinetic Air Pump Company, Limited, 3, Central 
Buildings, Westminster, and J. Gunn, 17, Furness Park- 
road, Barrow-in-Furness. 4 

In order to stabilise the action of ejectors when the quantity 

of air being ejected falls bélow the critical volume, the inventor 

provides a by-pass within the ejector itself. This by-pass is 


N°150,895 














formed by the passage A and the openings at the throat B and 
above the throat at ©. Modifications, in which adjustments are 
made, possible are described. -September 16th, 1920. 


150,941. February. 7th, 1920.—ConvENsgRs, A. J. Dubois, 7, 
Winterbergstrasse, Sarrebruck, in the Saar Basin, League of 
Nations Territory. 

In order to economise in the power required to drive the cool- 
ing water pump of a jet condenser connected with an inter- 
mittently running engine, the inventor employs a supplementary 
pump. The main cooling jet is shown at A and draws its water 
from any convenient source B. The usual pump is marked C 
and is proportioned according to the average amount of steam 


N°150,941 
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to be handled. It has, of course, to déliver against a head which 
includes the vacuum in the condenser. Another pump D draws 
water from the bottom of a well in connection with the con- 
denser and delivers it to the auxiliary spray E. This spray deals 
with the sudden flow of steam when the engine is loaded, but 
the pump does not have to overcome the vacuum head, as both 
r sani and discharge are in the d -—Septemb 
20, 


ow 6th, 





MACHINE TOOLS AND SHOP APPLIANCES. 


150,793. June 4th, 1919.—Execrrican Furnaces, L. W. Wild 
and E. P. Barfield, both of Westminster Electrical Testing 
Laboratory, York Mansions, York-street, Westminster. 

In one form of eléctric resistance furnace for hardening steel 
the erucible for receiving the charge of molten salt has been made 
of silica, and it is found in practice that when the current is 
switched off and the salt allowed to freeze, the expansion. of the 
salt, when the operation of heating is re-started, frequently 
causes the silica crucible to crack. The object of the present 
invention is to obviate this defect. The difica crucible pot is 
replaced by a silica furnace lining, within which is a@ loosely 
fitting metal pot having a coefficient of ion approximating 
as nearly as possible to that of the charge in a solid state, so that 
it expands with the latter, and is of sufficient’strength to resist 
any disrupting forces which may be eet up due to such differ- 
ences as may exist between the coefficients of expansion. The 
metal should be a sufficiently bad conductor of heat to prevent the 


—— 


porous nature. Tron has been found to be suitable if it is forged 
and well hammered so as to reduce Ley pel A is the silica fur- 
nace lining, B the outer casing, and C the non-conducting or 
lagging powder arranged between them. D is the metal pot 


N°150,793 






























































which holds the molten salt and has @ coefficient of expansion 
which approximates as nearly.as possible to that of the salt.— 
September 6th, 1920. 


150,919. November 12th, 1919.—Apron MercHaNnismM 
Latues, H. F. Atkins, Old Fletton, Peterborough. 
This is a mechanism for the traversing and surfacing feeds of 
lathes and is so devised that the two gears cannot be put into 
mesh at the same time, whilé provision is made to prevent the 
ears being damaged in the event of an obstruction being met. 
ower for the feed is obtained from the splined shaft A, on which 
there is a sliding sleeve B. The sleeve has two worms C and D, 


OF 


N°150,919 
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which, by engaging the wheels E and F, actuate the surfacing 
and traversing feeds respectively. The sleeve can be moved 
into the two positions of engagement by means of the. circular 
rack and pinion G, and is maintained in position by the plunger 
H. In the event of the tool meeting an obstruction the worm in 
action at the time winds itself out of engagement with its wheel 


by nee the plunger H back up the inclined face of its groove. 
—September 16th, 1920. 

SWITCHGEAR 
150,878. July 26th, 1919.—-Hanp-opERaTED ELECTRIC 


SwiTcuEs, E. Mepsted, 32 and 34, Rodney-street. Penton- 
ville, London, N. 1. 
This invention relates to hand-operated olectric switches in 





N°150,878 
So 











which two adjacent contact plates, each connected with one of 
the terminals of the switch, have their free ends in the 











salt creeping up over tho rim; and it should also be of a non- 


path of a plunger so that one can be pressed against the other to 
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the end of the respective sleeve portion. The main insulator is 
divided longitudipally into semi-cylindrical halves, and each 
half has two longitudinal semi-cylindrical recesses of a radius 
corresponding to the radius of the main portion of each contact 


therefore have each only half the cross section of the bars B. 
The connectors are arranged in three eres, and these layers 
form three hollow cylinders, one within the other. ‘The wind- 


make contact and close the circuit, but will spring away to o' 
the circuit when the pressure is removed. The plunger A is 
arranged to rotate and slide in a bush B in the cover of the switch. 
A cam face C projecting from the bush produces a sliding 
movement in the plunger as it is turned and anotch D formed in 
the summit of the cam face serves to arrest’ the plunger when 
the pin E has engaged the cam face C and the circuit is closed.— 
September 16th, 1920. 


N? 150,752 
N° 150,857. 


BATTERIES AND ACCUMULATURS. 


150,811. June 6th, 1919.—Necative Puare ror Execrric 
Accumunartors, A. Pouchain, 87, Corso Re Umberto, Turin, 
Italy. 

This invention relates to negative plates for electric accumu- 
lators in which the layer of material which dissolves in the 
electrolyte during discharging and is re-deposited during 
charging, is initially deposited on a non-metallic supporting 
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nary such as carbon. The object is to produce a plate of this 
sind in which a layer of zinc is obtained. To prepare the nega- 


N°150,811 


tive electrode the supporting plate, which is preferably con- 
structed with ribs and perforations as shown, is placed in a bath 
containing five parts of zine sulphate, one part of mercuric 
sulphate, and one part of magnesium sulphate and current is 
passed, the support being used as a cathode. This treatment 
first covers the support with a very thin skin of mercury with 
magnesium and then there.is deposited the zine in a granular 
state. When the zinc deposit is about a millimetre thick the 
electrode is ready for use.—September 16th, 1920. 


TELEGRAPHS AND TELEPHONES. 


150,907. September 30th, 1919.—WireLess TELEPHONE 
Apparatus, P. L. Douvry, Rue des Arts et Métiers, Lian- 
court, France. 

The present invention relates to a complete wireless pocket 
telephone. At ech side of the crystal detector A are placed 
switches and contacts forming the elements which serve for the 
tuning of the apparatus and for the purpose of regulation. The 
switch B permits of the regulation of the tuning coil by addition 


N°150,907 





of 5 m. of wire at a time up to 20 m. and the second switch C by 
addition of 25 m. at a time up to 100 m. For mounting the 
apparatus it suffices to connect the wire of the antenna 
with the terminal D and to connect the earth wire to the 
terminal E, then to connect the two wires of the receiver F. 
The apparatus is then ready to operate, and it is only then neces- 
sary to find the most sensitive part of the crystal G.— September 
16th, 1920. 


DYNAMOS AND MOTORS. 


150,752. January 9th, 1918.—ArMarurE WINDINGS wITH 
EQuUuI-POTENTIAL Connections, E. C. R. Marks, 57 and 58, 
Lincoln’s Inn-fields, London, W.C. 

Whereas the equi-potential connections usually employed have 
to carry equalising currents only, and mostly having a current 
strength that cannot be determined beforehand, the equi- 
potential connections according to the present invention are 
connected to the armature winding in such a manner that the 
full armature branch current can pass through them. In one of 
the winding schemes described in the specification the lower bars 
A are carried on straight ; the upper bars B are divided in the 
groove and on emerging therefrom are bent laterally in opposite 
directions, thus forming the equi-potential connectors C and D, 
which together carry the full armature branch current, and 








ings are connected by a rectangular loop E at the upper end of 
the connector attached to commutator segment.—September 
16th, 1920. 


AERONAUTICS. 


150,830. June 13th, 1919.—AxrrorLane Tau. Sxips, J. Pale- 
thorpe, Brockencot Hall, near Kidderminster, and W. 8. 
Smith, Royal Aircraft Establishment, South Farnborough. 

This aeroplane tail skid is controlled by a combined dashpot 
and spring in such a manner that the skid hangs down to nearly 
the ground level when the machine is in the flying position and 


N°150,830 


gradually collapses to the taxying position, when it is controlled 
only by the spring. Tho spring, which, it will be noticed, embraces 
the dashpot, does not bear against its upper abutment when the 
skid is lowered. When the dashpot has been closed together by 
the rise of the skid, a by-pass comes into action and puts the two 
sides of the dashpot piston into communication.—September 
13th, 1920. 


LIGHTING AND HEATING. 


150,77£. May 30th, 1919.—Sarery Vatves ror Gas Mains, 
E. A. Mitchell, 110, Cannon-street, London. 

This is a safety valve for controlling low-pressure gas supplies 
fed from high-pressure systems. The valve takes the form of a 
float A sealed by mercury. The inlet for the gas is marked B. 
If the pressure rises the float is lifted and the gas escapes by way 


N9150,779 








of the grooves C and outlet D. In the event of this relief being 
insufficient to reduce the pressure to the normal the tappet 
strikes the weighted lever F and cuts off the supply of high- 
pressure gas.—Auguat 30th, 1920. 


150,857. June 30th, 1919.—Dovustz-enpED Exxorric Lamp 
Hotpers, The Efandem Company, Limited, Fallings Park 
Works, Wolverhampton, Stafford, and W. Owen, of the 
same address. 

The casing of the double-ended lamp holder described in this 
specification is of the usual construction, having a bayonet 
joint at each end, a screw thread, and a pair of screwed rings, by 
which it may be clamped to any desired fitting. A A are a pair 
of contact sleeves, each divided transversely into two portions. 
Between the inner ends of the portions of each sleeve is a parting 
plate B having a concentric projection at each face fitting into 
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sleeve, It is claimed that the design obviates the screwing up 
of parts and that the assembling can be quickly and easil, 
effected, especially by employing a suitable jig.—Septem/er 
16th, 1920. 





Forthcoming Engagements. 


TO-DAY. 

INSTITUTION OF MECHANICAL ENGINEERS.— General Mectin yz. 
Presidential Address by Capt. Riall Sankey. 6 o’clock. 

Junior INstiruTION or ENGINEERS.—Caxton Hall, West- 
minster, 8.W.1. Paper, “‘ Impulse Turbines,”’ by Mr. A. H. 
Fitt. Lantern. 8 p.m. 

BirMINGHAM METALLURGICAL SocteTy.—_-Chamber of Con 
merce, New-street, Birmingham. Inaugural Address by thio 
President. 7 p.m. 


SATURDAY, OCTOBER 23rp. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper, ‘‘ Vibration, including that 
of Crank Shafts, Fly-wheels and Alternating-current Generators,” 
by Mr. Julius Firth. 7 p.m. 


MONDAY, OCTOBER 25rs. 

Tae Farapay Society anp Tue Puysicat Socrery or 
Lonpon.—Institution of Mechanical Engi Storey’s Gate 
8.W. 1. General discussion on “The Physics and Chemistry «f 
Colloids and their Bearing on Industrial Questions,” to be intro 
duced by Professor Dr. The Svedberg of the University of 
Upsala. 2.30 p.m. 


TUESDAY, OCTOBER 26ru. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND Merai 
LURGICAL CHEMIsTs.—Assembly Room, Royal Victoria Hotel, 
Sheffield. The Analysis of High-speed Steels, by Mr. G. W. 
Dyson. 7.30 p.m. 





WEDNESDAY, OCTOBER 27rx. 

Tue INsTITUTE OF AERONAUTICAL ENGINEERS.—In the Larger 
Physics Theatre of the Royal College of Science (New Buildinz), 
South Kensington. “The Structure of Steel,” by Colonel N. '!. 
Belaiew, C.B. At 7.45 p.m. 

Kine’s CoLitece, Lonpox, Oup StupeEnts’ 
(ENerneerInc Facuurty).—Holborn Restaurant. 
1,15 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS. Royal Automobile 
Club, Pall Mall, 8.W. 1. Annual dinner. 7.30 p.m. 

Socrery or Gtass TecHNnoLocy.—Mappin Hall, Applied! 
Science -Department, The University, St. George’s-squarc, 
Sheffield. ‘* Lessons from the Visit to America,”’ by the delegates 
returned from America. 2.30 p.m. 


ASSOCIATION 
Luncheon. 


THURSDAY, OCTOBER 28rn. 
INsTITUTION oF AUTOMOBILE ENGINEERS.-—The Chamber of 
Commerce, New-street, Birmingham. Paper, ‘The Springiny 
of Motor Cycles,” by Mr. C. H. Savage. 7.30 p.m. 


FRIDAY, OCTOBER 29rx, 


Nortn-East Coast INstiITuTION OF ENGINEERS AND Suir- 
BUILDERS.—Lecture Theatre, Literary and Philosophical Society , 
Westgate-road, Newcastle-on-Tyne. Annual general meeting. 
Presidential address by Mr. A. Ernest Doxford. 6.15 p.m. 

West or Scornanp Iron and Steen Instirure.—Room 
No, 23, Royal Technical College, George-street, Glasgow. Pre- 
sidential address by Mr. Andrew Gray. Council will meet at 
6.30 p.m. 7 p.m, 

INSTITUTION OF MECHANICAL 
St. James’s Park, 8.W. 1. Informal meeting. 7 p.m. 

Junior InstiruTion oF ENGINEERS.—-39, 
Westminster, 8.W. 1. Socialevening. 8 p.m. 


INGINEERS.—Storey’s Gate, 


Victoria-road, 


MONDAY, NOVEMBER Isr. 
INSTITUTION OF AUTOMOBILE ENGINEERS : SCOTTISH CENTKN. 
‘Royal Technical College, Glasgow. Presidential address by 
Sir Henry Fowler. 7.30 p.m. 


FRIDAY, NOVEMBER 5ra. 
Tue Newcomen Society ror THE Stupy oF THE History 
oF ENGINEERING AND TECHNOLOGY.—Patent Office Library, 
Southampton-buildings, Chancery-lane. ‘Introduction to the 
Literature of Historical Engineering,” by Mr. E. W. Hulme 
5.30 p.m. 


SATURDAY, NOVEMBER 6ru. 
Bmeixncuam Metatiureicat Sociery.—Grand Hotel, Bir- 
mingham. Annual dinner. 
THURSDAY, NOVEMBER 18ru. 


Royat Agronavuticat Sociery.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Paper, “The Problem of the 
Helicopter,” by M. Louis Dainblane. 5 p.m. 








Viscount Hauvane, O.M.. will give an address on “The 
Industrial Question ” to members of the Institute of Industrial 
Administration at the Central Hall, Westminster, on Saturday, 
October 23rd, 1920, at 8 p.m. Sir Lynden Macassey, K.C., will 





take the chair. Invitation tickets may be obtained from the 
hon, secretary, Mr. E. T. Elbourne, 110, Victoria-street, S.W. 1. 
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PUBLIC NOTICES 





India Office, 
Whitehall, 
28th October, 1920. 


[Whe High Commissioner 


for INDIA is prepared to receive TEN- 
DERS from such persons as may be 
willing to SUPPLY 
SCREW COUPLINGS . 
PLATES, COPPER me) 
AXL EBORES 
SPRINGS, LAMINATED, &c. 


LOCOMOTIVE TANK ENGINES, 2ft. gauge (2). 
The conditions of contract may be obtained on 
application to the Director-General of Stores, India 
Office, Whitehall, 8.W.1, and Tenders are to be 
delivered at that office by Two o'clock p.m, on 
Friday, the 12th November, 1920, for No. 1, and on 
Tuesday, the 16th November, 1920, for No. 2, after 
which times respectively no Tender will be received. 
G. H. COLLIER 
Director-G yeneral of Stores. _ 


Assistant Civil Engineer 


HARBOUR WORKS _ RE- 


_ 2317 





or 
QUIRED 


by the GOVERNMENT of 

ZANZIBAR for one tour of 20 to 380 

months’ service, with possible permanency. Salary 
£500 a year. rising by annual increments of £25 to 
£600 a year, payable locally in rupees at 10 to the £, 
with an additional temporary local allowance of 
50 per cent. An outfit allowance of £30 is payable 


upon first appointment. Free quarters and first-class 
passages provided. Liberal leave in England on full 
salary.—Candidates, age 22-35, who must be Assoc. 
M. Inst. C.E. or hold some equivalent Diploma, who 
have served their articles and have receiv a 
thorough theoretical and some practical training, pre- 
ferably on Reinforced Concrete Wharf cage 
should apply at once, in writing, giving age and 





brief details of expersence, to the CROWN ek oe 
FOR THE COLONIES, Millbank, London, 8.W. 
quoting M/Zanzibar 10.417. Applicants must bane 
served in some branch of H.M. Forces during the late 
war, unless satisfactory reasons for not having done 
so can be furnished. 2309 
Assistant Superintendent 
of PUBLIC WORKS REQUIRED by 
the GOVERNMENT of the LEEWARD 
ISLANDS, British West Indies, for service 
in the Island of Nevis. Salary £250 per annum, rising 
by annual increments of £10 to £300, with a travelling 
allowance of £50 per annum, As from the Ist April, 
1921, the person selected will also be paid a ealary of 
£50 per annum with horse allowance of £25 per annum 
for performing, in addition, the duties of a Cotton 
Inspector. Quarters not provided. Free passages. 
Candidates, preferably single and under 35, who 
must be competent civil engineers with practical expe- 
public works, should apply in 


rience on at once, 
writing, giving age and brief details of experience, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting M/St. Kitts 
10,242. Applicants must have served in some branch 
- H.M. Forces during the late war, unless satis- 
factory reasons for not having done so can be fur- 
nished. 2252 
ivil Engineer Required | 
the GOVERNMENT of 
te GoD COAST for service as Sevcond 
ssistant HYDRAULIC ENGINEER in the 
PUBLIC WORKS DEPARTMENT for two tours, 


each of twelve months’ service, with prospect of per- 
manency. Salary £480 a year, rising by annual incre- 
ments of £30 to £720 a year and thence by annual 
increments of £40 to £920 a year. Free single 
quarters and first-class passages. Liberal leave in 
England on full salary after each tour.—Candidates 
who are Civil Engineers. with a knowledge of 
Hydraulics and some experience on Waterworks, 
Masonry Dame, &c., and the Conversion of Hydraulic 
_ Electric Power. should apply at once in — 
iting age and brief details of experience; 
CROWN AGENTS FOR THE COLONIES, 4, Mill. 
bank, London, S.W. 1, quoting M/9969. Aprlicants 
thust have served in some branch of His Majesty’s 
Forces during the late war. unless yeaa reasons 
for not having done so can be furnish 2308 


Cc Engineer Required 
at. DaeUrTe DIRECTOR x PUBLIC 
by the GOVERNMENT of 

NIGERIA. Engagement on wate Sot A for 

two tours of twelve months each, with prospect of 
appointment to the permanent and pensionable staff. 
Salary £1300 a year, with a duty allowance at the rate 
of £260 a year. Free quarters and first-class passages 
provided. Four months’ leave in’ England on full 








salary, exclusive of voyages, after each tour of ser- 
vice if returning to the Colony. 

Candidates, not over 40 years of age, must be mem 
bers or associate members of the Institution of Civil 
Engineers and should have been trained in the engi- 
neer’s office of a large municipality or have equivalent 
training. They should possess experience in water- 
works construction and management and in general 
building construction, including roads and_ bridges. 


rang general knowledge of machinery is also neces- 
Apply at once by letter, giving age 4 brief details 
of experience, to the CROWN AGEN FOR THE 
CoOL aman 4, Millbank, S8.W., wore M/Nigeria 
10,315 2295 





Civil J Engineers Required 
he GOVERNMENT of FIJI as 
Assis TANT ENGINEERS in the PUBL IC 
WORKS DEPARTMENT for three years’ 
service, with possible extension, Salary £480 per 
annum, rising by annual increments of £30 to £540 
ber annum. Free first-class a provid 
Candidates, single, age 25 to 85, who must he 
— ate members of the Institution of Civil Engi- 
pa or have passed an equivalent exempting 
=a hation, who are good draughtsmen and sur 
ined and who have had experience on public works, 
ae uding design and construction of reinférced con- 
ridges and buildings, should apply at ‘once, in 


writing, giving age and brief details of experience, to 
Miners AGENTS FOR THE COLONIES, 4, 
i nk, London, 8.W.1, quoting M/Fiji 10,121. 
Maj ye cants must have served in some branch of His 
fecha’ Forces during the late war, unless satis- 


nished. reasons for not having done so can ‘Ba 


A ‘Ractharonten Reinforce- 


MENT. 
TCO EES are INVITED to APPLY for PAR 
FORCEMENT, the WALKER-WESTON REIN. 

ENT, which offers scientific and economic 
Woantages over all existing types. The alker 
rite n ree | is used by the Port of London Autho 
igh on its vast schemes of construction, with 
die A satisfactory results. Agents wanted in several 





“TRE WALKER-WESTON CO., 


Ltd., 
7. Wormwood-street, a 
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PUBLIC NOTICES 
Mechanics Required _ by 
the GOVERNMENT of NIGERIA for 
the PUBLIC WORKS DEPARTMENT for 
two tours each of twelve months, with 
possible extension. Salary £440 per annum, rising to 
£500 per annum by annual increments of £12. 
Quarters, free of rent, and free passages. Liberal 
leave in Engiand on full salary.—Candidates, age 
25-40, who must have served in some branch of H.M, 
Forces during the late war, unless their reasons for 
not doing so are entirely satisfactory, must have a 
thorough knowledge of the Erection and Repairs of 
Steam Plant and Machinery, including Pumping 





Machinery, also Repairs to Motor Cars and Motor 

OR THE COLONIES, 4, Millbank, London, 8. ome 

and SURVEYS REQUIRED 

rupees per annum, rising by triennial increments rot 

Quarters not provided. Free passages. The post is 
who must be qualified land surveyors, 


Vans —Apply at once, by letter, stating age and full 
pee Senigts of experience, to the CROWN AGENTS 
rim Me M/10,324. 
Peay Superintendent < of Public 
by the GOVERNMENT of SEYCHELLES. 
Salary 4000 rupees per annum plus 
200 rupees per annum to 1000 rupees per annum for 
acting as Chairman of the Local Board of Health. 
on _the pensionable establishment. 
Candidates, 25-35 years of age, preferably single, 
with practical 
experience on public works, and who must have a 
good knowledge of colloquial French, should apply 


at once, in writing, giving age and brief details of 
experience, to the CROWN AGENTS re THE 
COLONIES, 4, Millbank, London, 8.W. quoting 
M/Seychelles 10,356. Applicants must seh servea 


in some branch of H.M. Forces during the late war, 
unless satisfactory reasons for not having done : so can 
be furnished, 2251 





(\orporation of Durban, Natal. 
The Corporation of Durban, Natal, is pre- 
pared to receive TENDERS for the SUPPLY and 
DELIV ‘free on board ’’ of about 7400 Yards 
lineal of 4in., 6in. and 9in. STONEWARE PIPES 
and SPECIALS, to be approved by the Representative 
Engineers, W. H. Radford and Son, Aibion Chambers, 
Nottingham. 

Specifications, drawn by E. F. Davis, Borough 
Engineer, Durban, can be obtained from, and_ sealed 
and endorsed Tenders in duplicate must be delivered 
to, the undersigned on or before 13th November, 1920. 
The lowest or any Tender will not necessarily be 
accepted. 

Order, 
WEBSTER, STMEL and CO., 
5, East India-avenue, E.C., 
Pe saccad to the Corporasion. 


Victorian Railways. 


The Government of ae. State of ae 
Australia, ab TENDERS for Contrac 
the SUPPLY, DELIVERY, ate on 
NG, or, ‘alternatively, UPPLY and DELIVERY 
La ag eC Cc FURNACE and EQUI FaSR 
alternat tively, for the SUPPLY and DELIVE 
of aea0 IPMENT and DRAWINGS for ELECTRIC 
FURNACE for Newport Workshops 
Specification, conditions of contract and_forms of 
Tender may be obtained at the offices of the Consulting 
Engineers, John Coates and Co., Ltd., Victoria 
House, Melbourne-place, Strand, London, 0. 2, 
_.Tenders must be addressed to the - Secretary, 
Victorian Railways, Melbourne, Australia, marked 


‘* Tenders for Electric Furnace and Equipment,’ and 
mailed in time to reach Melbourne on or before 
11 a.m. on Wednesday, 19th January, 1921. 


A preliminary deposit equal to 14 per cent. of the 
total amount of the Tender must accompany each 
Tender. 

The Government of Victoria gs not bind itself to 





London, E.¢, 2. Ex. 





PUBLIC NOTICES 





PATENTS“AND DESIGNS ACTS, 1907-1919. 
PAPER-FEEDING APPARATUS. 


[ihe Prop rietorsof British Letters 


Patent . 22.761 of 1912 are PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to work under it. It relates to an improved 
paper-feed mechanism suitable for wrapping machines 
and the like. 

Address : BOULT, ie and TENNANT, 
111/112, Hatton-garden, 
London, E.C. 1. 


2227 





PATENTS AND DESIGNS ACTS, 1907 AND 1919. 


PUMPS. 
[ihe Proprietorsof British Letters 


Patent No. 105,851 are PREPARED to SELL 
the PATENT or to LICENSE British manufacturers 
to work under it. It comprises the combination with 
@ reciprocating or rotary piston pump of a centrifugaf 
pump working in parallel therewith. 


Address : BOULT, WADE and TENNANT, 
111/112, Hatton-garden, 
2228 Lond don, Ec. 1. 


[Jniversity College, Notting- 


MINING DEPARTMERT. 


The Council justin APPLICATIONS for the POSI. 
TION of LECTURER in MINING and allied subjects. 

Preference. will be given to candidates who have 
had a full time day college training and good practical 
experience. 

Salary £400 per annum. 

Further particulars may te had from the REGIS- 
TRAR, to whom all applications should be sent on or 
before 13th November, 1920. 2194 








[Union of South Africa. 


BREBNER SCHOOL, BLOEMFONTEIN. 


WANTED, an ASSISTANT MASTER for the 
Brebner School, Bloemfontein, Orange Free State, 
South Africa, to commence duties 19th January, 1921. 
Must be an Associate of the Royal College of Science, 
London, on the engineering side, or a Bachelor of 
Science in Engineering, of some recognised University, 
hold the Board of Education Parchment Certificate. 
England, or the Privy Council Certificate of Scotland, 
or a University Diploma in Education, or an equiva- 


lens Certificate. 

He will be required to teach Mathematics and 
General Science in the day school and Machine 
Design, Construction and Deawtag. and the allied 
subjects, especially Mechanical ngineering and 
Mechanics, in the evening classes. 


Experience in teaching essential. 

Salary £360 per annum, rising by annual increments 
of £20 per annum to £540 per —, plus war bonus, 
which at present for a married man is £122 per arnum, 
plus about £120 per annum for evening class work. 

If the successful applicant is prepared to enter. into 
an agreement on his arrival in South Africa to serve 
the Administration of the Orange Free State Province 
for a term of not less than three years, a refund of 
his passage money to Cape Town at First Class Inter- 
mediate (B3 or B4) or Sécond Class Mail (D1) rate will 
be granted, on production of the usual receipts. A 
free railway warrant for first-class ticket from Cape 


Town to Bloemfontein and a warrant for 200 lb. 
excess luggage will be supplied. . : 
Applications, in duplicate, stating age, academic 


and professional qualifications and length of teaching 
experience, with subjects taught, must reach the 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender 


(CLOSING DATE, NOVEMBER 13th, at 10 a.m.). 


ACETYLENE WELDING 
PLANT, 


as follows :— 

No. M.K. 16,638.—ONE ACETYLENE WELDING 
PLANT. complete with Generator Container, Carbide 
Bins, and Box of Spares. 

List of accessories issued with Plant, 
Welding, Watchman No. 101, complete :— 
Blow pipe set with 7 interchangeable 





Acetylene 


nozzles to use from 1-2ft. to 24ft. 
acetylene per hour, complete in 
wood case with full instructions, set 1 
Oxygen pressure regulator with pipe 
pressure gauge, number............. 1 
Goggles, welding, pairs ............. 1 
20ft. lengths 3-8 3-ply best quality 


hose, number 
Welding flux for cast iron and brass ... 
Welding flux for aluminium 
Spare carbide gauge, number 
Oxygen cylinder key, number 


a) aa oreo a deinen die Seeks © ot tie 
1 Ib. of each 
1 


1 


1-8in. Sewdish iron feed wire......... 7 Ib. 
1-16in. Swedish iron feed wire........ 3 Ib. 
1-8in. to 1-16in. aluminium ......... + ib. of each 
| gh cast sticks, tin. dia., 
packed in stout deal case with straps, 
hinged DM ja acice aeamncnadeitts|de's td 1 doz. 


2cwt. carbide bin, 22 swq._ steel 
sheets, galvanised, —_— gas-tight iron 
or brass cover, number ............ 1 
No. M.K. 16,640. ONE ACETYLENE WELDING 

PLANT, complete with Generator Container, Car- 

bide Bins, and Box of Spares. 

List of accessories issued with Plant, 
Welding, Watchman No. 101 complete :— 
Blow pipe set with 7 interchangeable 

nozzles to use from 1-2ft. to 24ft. acety- 

lene per hour, complete in wood case 
with full instructions, set 

Oxygen pressure regulator with pipe 
pressure gauge, num 

Goggles, welding, pairs .............. 

20ft. lengths 3-8in. 3 ply best quality 

DOGG CRIED 6 on oo ne ces keee wiiwase 
Welding flux for cast iron and brass 
Welding flux for aluminium 
Spare carbide gauge, number 
Oxygen cylinder key, number : 
1-8in Swedish iron reed wire......... 
1-16in. Swedish iron feed wire. 
1-8in. and 1-16in. aluminium 
Ferro-silicon cast sticks, din. 

packed in stout deal case with straps, 

MipOE TAG wos ere ntsc daeens pa aoe 
2cwt carbide bin, 22 swq. steel sheet, 

galvanised, with gas-tight iron or 

brass cover, nuniber .............<;- 

No MK. 16,641.—ONE AC ETYLENY, 
PLANT, complete with Generator, Container 
biue Bins, ani Box of Spares. 

List of accessories issued with Plant, 
Welding, Watchman 101 complete :— 

Blow pipe set with 7 interchangeable 
nozzles to use from 1-2ft. to 24ft. 
acetylene per hour, complete in wood 
case with full instructions, set....... 1 

Oxygen pressure regulator with pipe 
pressure gauge, number 

Goggles, welding, pairs 

= lengths 3-8 3- om best quality hose, 


Acetylene 


Ib. 
Ib. 


of each 
of each 


Tht et et ee D 


: Ib 
lb. 
; Ib. of each 


1 doz. 


WELDING 
Car- 


Acetylene 


mber 2 
Welding flux for cast iron and brass. 1 Ib. of each 


Welding flux for aluminium .......... 1 Ib. of each 
Spare carbide gauge, number .....:... 1 
Oxygen cylinder key, number ........ 1 
1-8in. Swedish iron feed wire......... i Ib. 
1-16in. Swedish iron feed wire........ Ib. 
1-8in. and 1-16in. aluminium......... ; lb. of each 
Ferro-silicon cast sticks, tin. dia., 
packed be stout deal case, withstraps, 

hinged a en sew aaa kh a ssa ek algae 1 doz. 
2 cwt. i bin, 22 swq. steel sheet, 

galvanised, with gas-tight iron or 

brass cover, number, ............+ 1 

Permits to view and Tender forms to be CER 
upon application to the CONTROLLER, D.B oo 





Charing Cross Huts, Embankment (Sales Section). 
2277 B 

Te Whom It May Cuoncern.— 

Please note that W. DIXON, 95, Bath-street 
Glasgow is NO LONGER ASSOCIATED with me in 
my business. All letters, telegrams. &c., either for 
E. F..Cox or Messrs. Cox and Danks, W ishaw, are to 
be sent to Oakley House, Thornbury-road, Isle s¢ rth, 
Middlesex. ‘Telegrams to be sent to te ar w 60. 


COX. 
23rd October, 1920. 2294 
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SITUATIONS OPEN 
Page II. 


SITUATIONS WANTED 
Page Hi. 


MACHINERY, &e., WANTED 
Page IV. 


FOR SALE, 
Pages IV., VHI., CVIII., and CX. 


AU 
Pages CVIII. and CEEV. 


PREMISES TO LET OR WANTED 
Rage CVIII. 


WORK WANTED, Page III. 
AGENCIES, Page II. 
MISCELLANEOUS, Page Ill. 





For Advertisement Rates See 
Page 429, col. 1. 








SECRETARY, Office of the High Commi for 
the Union” of South Africa, 32, _ Victoria-strect, 


NUMERICAL INDEX TO ADVER- 





London, 8.W, 1, not later than 15th Say 


920. 
202 





accept the lowest or any Tende 
(Signed) PETER " McBRID 
2314 em Agent-General or V ictoria, 


TISHEMENTS, Page CXIII. 





THE ENGINEER 


Oor. 29, 199% 








PUBLIC NOTICES 


SITUATIONS OPER (continued) 


SITUATIONS OPEN (continued) 


SITUATION S WANTED (continued) 





(jreat Northern Railway Com- 
PANY (TRELAND). 
CONTRACTS FOR GENERAL STORES. 

The Directors are prepared to e TENDERS for 
the SUPPLY of the undermentiéned STORES for 
twelve months from the ist January, 1921 :— 

No of 
Fora 
Axles and Tyres 

OO See 1 
Baskets Brooms, 

a. Mats, and 


Form 
Bars, 
and 
(best 
and 


Plates, 
Tees. 


Tron 
Angles, 
Forgings 
Staffordshire 

2 Yorksuire) ... 

Lamps (On) 
Brass Carriage ni 
tings, Ouier Pads, 
ond Enamelied lron 


Spo 

Ba.ts: — F Nuts,Studs, 
Pins, Rivets, and 
bang 


oi aria Produce a4 

Brass and Coprer 
Sheets, Plates, 
Tubes. and Wire 
Block Tin, Zine, 
Spelter, and Patent 
Metal 


es 
Lead (ground in oil 
dry), Sheet, &c. 
Leather and Leather 
Goods, and Balata 


Ss 

Oil Creosote 

Oilskin Suits........ 

Oils (Burning, Lubri- 
cating, &c.) ...... 

Plates (Steel Boiler), 
Steel Forgings, Fish 
Plate Liners, Cast 
Steel Engine and 
Tender Wheel 
Centres, Roof Bars, 
and Mild Steel 
Plates, Bars, An- 
gles, Tees, 
Channels 

Rope, Twine, 
and Hemp Gaskin 

Screws (Iron and 
am. Split Pins, 


Cans, 
Zine Sheets, Gal- 
vanised [ron Sheets, 
Emery, &c : 
Buffers ‘and Axle 
Guards tor Car- 
riages and Wagons, 
Wagon Hinges, Bar- 
row Frames, &c.... 
Onvas 
Castings 


(Ordinary 
iron), i 


Firebars, 
Forgi Cru- 
cibles; ‘Cylinders, 
and Buffer Stops.. 

Cement. Plaster of* 
Paris, 8 lates, 
Glazed Ware Pipes, 
Fire Bricks, Tiles, 
cc a. for En ines, 
Carvings, Wagons, 


Tin Plate 
Timber, White Ameri- 
can Oak Scantlings, 
*s Spruce 
Logs, 
Boards, 
Sheet- 


Colours &c. ‘ground 
in oil and dry) and 
Hall's Distemper, 
Wall Paber, &e... 

Drysalteries 3 St John 

6 Plank, 
Planks, 
Mouldings, 
ings, &c. 

Transters 


&e.) 
| Tools (Edge), Saws, 
7 Files, Tool Steel, 
Carriage pet Han- 


ps, 
Electric Cable 
Wir 
iepheteas. Fog Sis- 
nals, and Carbide 
of Calcium for Ace- 
ty’ene Gas Lighting 
mite. 
nent ee 
Fittings ‘Brass for 
Gas and Water, 
Gas Burners, Gun- ) 
metal Steam Work, Panel Pins, 
Unions, Rain-water Staples, and Point 
Pipes, &c, Rodding 
Gauges, Steam —— (Steel—Galvan- 
Vacuum Brake . Cold-drawn 
Glass Ww eldless for Boilers 
Hammer, &c, Han- 


dies, Barrows, Oak Car- 
eys, Loading 
Boards and Sedtches 
Hinges (Wrought Iron 
and Brass), Locks 
and Keys, Hard- 
and 

oes 


Perma- 


c : 
Fittings 
Wire 


Upholstery for 


riages, Curled Hair, 
Blinds, Rugs, Lino- 
leums, 
Soft Good 


Varnishes, 
Bl 


+ ~ and 


Enamel, 
quer and 
Sheet Dressing Com- 

position .. 46 

India. rubber Godds, 
co. Packing, Waste (Cotton), Wick, 

Asbestos, &c. ... 26 Sponge Cloths, &c. 47 

Tenders must be for the supply of goods in accord- 
ance with the samples, which may be seen at the 
General Stores Depot, Dundalk, between the hours of 
> a.m. and 4 p.m. on each weekday except Satur- 

ays. 

Tenders made out on forms obtainable from the 
Secretary on payment of One Shilling each, should be 
sent in, under sealed cover. endursed ‘* Tender for 
Stores,”’ so as to reach the undersigned not fater than 
10 a.m. on the 16th November, 1920. 

Tne Directors do not bind themselves to accept the 


lowest or any Tender. = 
J. B. STEPHENS, 
Secretary. 
Amiens-street Station. Dublin, 
25th October, 1920. 2266 


(Jousty Borough of Halifax 
The Tramways and tricity Committee of the 
oe, Oe Corporation have FOR SALE the following 


ONE 750 K.W. Continuous-current GENER 
“ATOR. coupled Boriaontes = speed 
Cross Compound Corliss Valve ENGIN 

FOUR Babeock and Wilcox W ATER: “TUBE 
BOILERS. 

The above can be seen working at any time, and full 
oe can be obtained on application to Mr. 

. M. Rogerson, M.I.E.E., Borough Electrical Engi 
heer, Foundry-street, Halifax. 

Tenders for the above plant should be delivered to 
the Town Clerk, Town Hall, Halifax, not later than 
Friday, December 3rd, 1920. 

The highest or ~~ —— not necessarily accepted. 

y Ord 
PERCY SAUNDERS. 
Town —. 





9th October, 1920. 


Ht E.H. the N vizam’ ’s Guaranteed 
T 


STATE RAILWAYS 
ASSISTANT CIVIL ENGINEERS FOR 
CONSTRUCTION. 

The Directors are prepared to receive APPLICA- 
TIONS (by letter — #7 from properly oe candi- 
dates for APPO MENT as ASSISTANT ENGI- 
NEERS Surin’ yg constrection of 159 miles of broad 





good general 
thnical training 
a thorough 


ay 
Candidates must have reeeived a 
education and at least three years’ tec 
-ognised engineering college, possess 
of instrument work, and have had expe- 
rience * of construction work on either British o 
colonial railways. Preference will be given to ex 
Army officers. 
3.—Rupees 600 per cale ndar month with usu l 
according to Companr’s rules, first-class 
to In dia and home again on satisfacto yg 
gagement 


free passage 
termination of e 
Selected cz ndidate 3 will 
after passing strict medical 
Company’s Consulting Phy 2. 
Candidates should give full particulars as to uge, 
general and technical education, and experience 
chronological order, with da also of Army sé 
(if any), which must be received by the undersigned 
not later than 30th October, 1920. 
F. ADAMS, 
Secretary. 


only be finally appoipted 
examination by he 


Offices of the Company : 
50, Old Broad-street, 


e 
London, E.C, 2. 2285 





SIi UATIONS OPEN 





jy 7ANTED, a GENERAL MANAGER for Collieries 
in India, Must be a man of good education, 
tact. and having thorough knowledge and experience 
of Coal Mining in all branches and contro! of large 
undertaking. Age not to exceed 45 years Salary 
Rs. 2000 per month with house, ass passage out 
and home —Address, givine full particulars of expe- 
rience, references, and recent testimonials, 2289, The 
Engineer Office. Applications will be treated con- 
fidentially 2289 a 


a AT ONCE 





for Manchester District, an 
experienced MECHANICAL ENGINEER, to act 
as Engineer in Charge of a large Chemical Works. 
Candidates must have wide experience of Mechanical, 
Electrical, and Chemical Piint, and must be prenared 
to unJlertake full control of large repair shops, draw- 
ing office. and staff engaged iu new construction and 
works upkeep and miintenwnce —Appliertions in 
writing, containing full particulars of exrerience, ace, 
and salary, shonld be addressed to 2319, The Engineer 
Office 2319 A 


No. of 


ANTED by Large Firm of Hydraulic Engineers, 

QA GENTLEMAN fully conversant with Oil Mill 

Machirery, Capable of Superintending getting out of 

plans and estimates for same. Good salary and com- 

mission paid.—Address, stating experience and all 
details, P2221, The Engineer Office. P2221 a 


W FANTED, ENGINEER to ar Charge Yay gy 4 
driven Plant Treating Ore, with 
working. State paoenleies. 


ducers, continuous 
2305, The Engineer Office. 
2305 a 


remuneration.—Address, 





TApee MANUFACTURING FIKM. of ENGI. 

LRS, having taken up the manufacture of 

high- ane direct Fane} pumps for land or ship installa- 

tions, are ROUS, of APPOINTING reliable 

REPRESENTA TIV ES throughout the British Isles 

on a commission basis. Only gentlemen with good 

business conneg@tions and able to influence orders are 

asked to reply, giving in confidence their bona fides and 
terms.—Address, 2245, The Engineer Office. 2245 a 


SSISTANT MACHINE SHOP MANAGER RE. 
QUIRED for large engineering works. Must 
have first-class experience in all latest machine tools 
and up to date methods for obtaining output. Plant 
to be controlled includes large variety and a big range 
in sizes of machine tools. Permanent post for pro 
gressive man.—Applications, stating age, salary 
expected, also experience and qualifications, &c., to 
be addressed to 2055, The Engineer Office. 55 Aa 


SSISTANT WORKS MANAGER WANTED for 
Zz high-class Machine Tool Works, 600 to 700 
employees, Manchester district. Must be energetic 
and capable of taking full control and direction of all 
machining operations to obtain maximum output. 
State oxDeeanG, qualifications, and salary —- _— 
Address, 2270, The Engineer Office. 2270 


UYER.—WANTED, YOUNG MAN to Take Charge 
of Buying Materials, Mamaging Material Requi- 
sition Dept., and Supervising Stores. Must have 
experience of modern systems of handling materials 
required for manufacture of electrical switchgear. 
State age, experience, salary expected.—Address, 
‘““ BUYER,” Wm. Porteous and ©o., Advertising 
Agents, Glasgow. 2292 A 


C= fNSPECTOR REQUIRED AT ONCE fer 
Commercial Motor Works in Yorkshire. Only 
those who have satisfactorily occupied a similar posi- 
tion need apply.—Give fullest particulars of expe- 
rience, copies of recent refereness and_ state ae 
expected, to ‘* Production,”’ RIER MOTORS 

Ltd., Karrier Works, Huddersfield. 2241 a 


OMMERCIAL ENGINEER WANTED AT ONCE 
for Contract Department of Large Engineering 
Firm in the Midlands. Applicants must be capable 
of taking complete charge of large turbo alternator and 
motor contrits under direction of chief. 

QUALIFI aT‘oNS.—Steam and Electrical Engineering 
training, good organiser, ability to deal with large 
and important correspondence.—Address, stating 
| gg ge experience, age, and salary required, 

The Engineer Office. 2263 a 


OMPETENT CIVIL ENGINEER REQUIRED for 
the East, used to Eastern tropical countries, and 
capable of taking complete charge of Stone and Steel 
Bridge Erection, Maintenance of Roads under local 
conditions, and General Engineering Work. Must be 
up-to-date, energetic, and capable of carrying out 
Surveys over rough and difficult country.—Write, 
Stating age. school, full detailed particulars of train- 
ing and experience, to Z.R. 531, care Deacon's, 
Leadenhall-street, London, E.C. 8. 2179 a 


Bg ACTOR’S ENGINEER WANTED: Energetic 
young man, to take charge of men and complete 
Give references, state experience, and salary 
—Address, 2246, The Engineer Office, 
2249 A 


OUNDRY MANAGER REQUIRED, Accustomed 
to the Scientific Production of Rain-water Goods. 
—Write, giving age, experience, references, salary 
required, Box 868, Sells’ Advertising Offices, Fleet- 
street, E.C, 4, 21358 a 


NDIA.—ROLLING STOCK ENGINEER, First- 
class man, preferably with some electrical 
knowledge, WANTED by Firm of Engineers, to 
act as their REPRESENTATIVE in INDIA and 
to supervise work there. Must be prepared to 
remain three years without home leave. Expenses 
paid.—Address, stating age, whether married or 
single, experience, and salary required, P2219, 
The Engineer Office. if a 


N ILL MANAGER.—WANTED by an Important 
i firm of Steel Manufacturérs in the Midlands, 
pussessing several iarge Rolling Milis, a MILL 
MANAGER, with a thorough knowledge ‘of the Pro- 
duetion of Blooms, Billets, Sheet Bars, Rounds and 
Seetions.—Address in cuntidence, stating age, experi- 
ence and salary required, 2141. The Engineer Office 
2141" ‘a 


UGAR ENGINEER WANTED by Glasgow Firm 
for Estimating Department, capable of Designing 
complete Cane Sugar Factories. State what factory 
experience, if any, giving full particulars, also age 
— salary expected.—Address, 2312, The Engineer 
Office. 9319 











work. 
required. 











be ENGINEER REQUIRED for a Factory 
near Londen, with sound technical training, 
shop experience, competent to supervise drawing-office 
and factory lay-out work and to take charge of the 
construction, ereetion, and maintenanee of power 
plant, refrigerating, grinuing, rolling, boiling, auto- 
mactic packing, wrapping. anu conveying machinery ; 
also general electrical and building work, estimating, 
correspondence, and purchasing. State age, expe- 
rience, and salary required.—Address, 2272, The Engi- 
neer Office 2272 Aa 
WORKS MANAGER REQD., Provincial Motor 
Engineers; prev. esp. same lines essential. 
Sal. £400 /£509 and bonus. Apply, LAURIE and me 
Employment Specialists, 28, Basinghall-st., 








E.C. 
preliminary feé. 2334 be 
wt tKS MANAGER REQU TRED, Whose Duties 

will comprise the Supervision and Control of 
Limestone and Dolomite Blast-furnaces, 
Bessemer, Open-hearth Steel tolling Mills, 
Sneet Mills, Brickworks, &e. 

Applications, stating full particulary of age, experi- 
ence, and salary required, te be forwarded to the 
General Manager, 1HE EBBW VALE STEEL, IRON 
and COAL CO., Ltd., Ebbw Vale, Mon. 2337 A 


\ TORKS MANAGER WANTED for Motor Cycle 
Works, which is being re-located ; must have 
good Manufacturing Experience on standardised lines 
be a thorough organiser and souyd on system; able 
to lay out works and decide on plant; excellent 
opening for ambitious man ; commencing salary £550. 
—Address, 2131, The Engineer Office. 2131 a 


Quarries, 
Plant, 





oS. a@ STRUCTURAL DRAUGHTSMAN 
with experience’ in Bridge Work, Roofs, and 
Steel Buildings for works in India. Single man 
under 30 years of age preferred. Liberal salary to 
suitable man.—Write in first place, stating full par- 
ticujars of training and experience, Z. M. 590, care 
Deacon’s, Leadenhall-street, London, E.C. 8. 2279 a 





ANTED, ELECTRICAL DRAUGHTS.- 
MAN, to get out Wirivg Plans, 
Diagrams, and Order Material in connec- 
tion witb Sbips’ Installation. Minimum 
wage £5 15s. per week. Working hours 
394 per week. Age, experience, and salary 
must be stated. 
Apply to yHARLAND and wally, Ltd., 
Belfast. 183 A 


ANTED,. TWO or THREE rust aon 

DRAUGHTSMEN; one. accustomed the 

Design of Electrical Switchboard Lay.out and Reneral 

Electrical Work; others accustomed to Lay-out of 

Pulp and Paper Mill Machinery.—Address, giving 
particulars of experience, 2148, The apa | we 
8A 





HIEF DESIGNER for Works Manufacturing 
Stationary and Marine Oil Engines, sizes up to 
20 B.H.P. Services of highly qualified gentleman, 
preferably with university education and with large 
and sound experience in oil engine design, two and 
four stroke, REQUIRED by firm of manufacturing 
engineers, Applications, which will be treated in 
strict confidence, should give full particulars of expe- 
rience, stating age and Pcsaneed required.—Address, 
2220, The Engineer Office. 2229 a 


HIEF DRAUGHTSMAN REQD., Calcutta; Exp. 

» Light Rly. Rolling Stock, Tip Wagons, &e.; good 
povecaanee. Sal. £1000 p.a.—Apply, LAURIE and 
Employment Specialists, 28, Basinghall- st., E.C 

No ‘preliminary fee. 2333 a. 


RAUGHTSMAN, First-class, 

experienced in Light Railway 
Internal Combustion Locos. and 

“we age, experience, and salary, to 
. Vickers and Co., Ltd., 5, Nicholas-lane, 

228 





WANTED AT ONCE, 

Rolling Stock, 
Railcars. “Sa te, 
“2K. x." cfo 
E. e. 4. 





ee tea ree (Heating).—Leading FIRM of 
NGINEERS in the Midlands OFFER per- 
manent POSITION to DRAUGHTSMAN experienced 
in the Designing, Estimating, and Supervision of all 
classes of Heating, Hot Water Supplies, and king 
Installations. State age, salary required, and_ full 
particulars of experience.—Address, 1492, The Engi- 
neer Office. 1492 a 


RAUGHTSMAN REQUIRED for the Manchester 
district, with a knowledge of Cotton Opening 
Machinery ; experienced in management of men.— 
Address, stating age, experience, and salary, 2231, The 
Engineer Office. 2231 4 


RAUGHTSMAN, SENIOR, Also JUNIOR, 
WANTED by Belfast Engineering Firm. Good 
experience of General Engineering Work.—Address 
stating age, qualifications, and salary ee 2244, 
The Engineer Office. 444 











RAUGHTSMAN (STRUCTURAL) REQUIRED AT 
ONCE, London district; capable of ees. 
Estimating and Detailing Steel-framed Buildings, 
Factories, 8 o—_ be competent, theoretical and 
practical man.—Address, stating salary required, ex- 
perience, 22, The Engineer Office. 2322 a 


—p™4nce TSMAN, TEMPORARY, REQUIRED IM- 
DIATELY ; tnorougtly experienced and 
quick in Steel and Reinforced Concrete Work: ¢ 
salary to suitable man.—Apply by letter, stating age 
and salary expected, with full details of experience 
and testimonials, Box 3928, c.o. Brown's, 39, 
Tothill-street. Westminster. 2336 a 


RAUGHTSMEN WANTED, Junior and Senior, 
with good training and general engineering 
kn a. preferably with Cement Works experience. 
—State age, experience, and a4 a, to Box 
2273, Willing’s, 125, Strand, W.C. 7A 
RAUGHTSMEN.—WANTED, SEVERAL COM; 
PETENT DRAUGHTSMEN by large firm of 
Constructional Engineers in North-West of England ; 
accustomed to Preparing Working Drawings for Bridge 
and Roof Work. State age, experience, salary and 
when at liberty.—Address, 2132, The Engi =. 
21 A 











for India, Age About 
. Thorough knowledge of A.C. lighting and 
underground cables and motor repairs. Tele- 
phone experience an advantage. Salary, including 
Provident Fund, Rs. 3900, Ks. 4550, Rs. 5200 per 
annum for Ist to 3rd years. Free passage, furnished 
quarters and medical attendance.—Write, stating age 
and full particulars, to Z. 0.591, care Deacon’s, 
Leadenhall-street, E.C. 3. 2280 a 


RAUGHTSMAN, with Good General Engineering 
experience, REQUIRED for East Coast; one 
with knowledge of Gasworks or Mining Plant pre- 
ferred. State age, experience, and salary required.— 
Address, 2034, The Engineer Office. 2034 A 


OOD All-round DRAUGHTSMAN REQUIRED by 

a& large Automobile Company, North Londonm 

district. Applicants must be well versed in theory 

and practice and have had experience in latest Auto. 

mobile Designs and Methods, both commercial and 

pleasure cars.—Address reply, giving full particulars, 
3076, The Engineer Office. 2276 a 


IG and TOOL DRAUGHTSMAN REQUIRED for 
e Motor Lorry Work. Thoroughly experienced in 
Design and Machine Plant Lay-outs for economic and 
quick production. Permanent position for first-class 
man with the above experience; no others need -~—: 
—Address, _2239, , The e Engineer ( Office. 223 


EADING DRAUGHTSMAN WANTED for Works 

Drawing-office (Lancashire); workshop experi- 

ence essential ; permanent position for suitable man, 
—Address, 2162, The Engineer Office. 2 


YURVEY ‘ DRAU gs 
NEER REQUIRE ¥ 


| ges WANTED 
30 


power, 








or JUNIOR ENGI- 
fust he able to make 
surveys without Supeavielon and take such cross 
sections as would be necessary for road construction.— 
Address, giving age, salary required, and experience, 
2316, The Engineer Office. 316 A 


HOROUGHLY Experienced _DRAUGHTSMEN RE- 
mette age a to Conveyor, Elevator and 
and Structural rw ~ Hoag Mowat 
ROBERT BEMPSTER and SONS, 
Ironworks, Elland, Yorks, 





« .Who ~ Had a Long Experie 
B wil phortiz. be terminating present engreem en 
OFFERS bis SERVICES as PURCHASER of WORKS 
yet seas IES; is used to handling large contracts, 
Address, P2190, The Engineer Office. P2190 5 





ECTOR and GENERAL MANAGER 
well-known engineering company 
CHANGE ; practical and extensive experience jn 1 
ranches, exeeptional organiser ; good salary x autred. 
Willing to invest capital in sound concern or would 
purchase outright.—Address, P2227, The positing 
Office, = 


(33) 
DE SIRES 





war Aa ee =omeee (32), B.Sc. (Hons), 
Ee, -M.LE.E.; is OPEN for EN: 
GAGEMENT at an early date; sound technical 
training and practical experience ; Post with eg 
sulting engineer or involving resea’ work referred, 
—Address, P2090, The Engineer Office, P2090 g 





—- 
‘Drew 
erecting 


NGINEER, Mechanical and Electrical, 
office and 18 years’ experience abroad, 
and maintenance of factories, etatractors’ plant, 
alternating and C.C, high and low. tension, hydra: auli 
turbines and well boring, DESIRES APPOINTMENT 
home or abroad. Fxceptional testimonials 4, 
references.—Address, P2215, The Engineer (ffice. 
P2215 
J 215 B 





NGINEER (87), Eight Years’ Experience in Scien. 
tific ratefixing and up-to-date methods = p rote. 

DESIRES POSITION as Chief Ratef 
references; London _ district “ 

240, The Engineer Office. 


tion, 
cellent 


Seas ¢ pais 
‘Address, P2 ferred, 


2240 B 
as 
Divider, 
plates, 
tk.—J 
P2224 B 





NGRAVERS’ MACHINIST (T.T. and H.), 
also engineers’ and architects’ stencil 
pper and zinc made, in or a on ¥ 
RICHARDSON, 8, Drayton-grove, W. 





X-OFFICER, Passed Inter Bsc, 
London, 1914, preparing for Honour 

Maths., REQUIRES POST in Engineering 
a or Works; salary no object whi 
learning ; age 27.—O. K., 55, Windsor 
road, Ealing, W. 5. P2235 3B 





POSI 
firm, where initiative jg 
expert kn wledge 
machine ry, 


XPERIENCED TOOL DESIGNER SEEKS 
TION with progressive 
required and opportunity given: 
of machine tool design, special 
fixtures, press tools and automatics; thorou 
versint with all branches of tool desig 
modern and efficient mass production, 
P2125, The Engineer Office. 





XPERIMENTAL ENGINEER and INVENTOR, 
American, age 32. M.E. and E.E. grees, 
eight years’ research and patent development. work 
with prominent engineering and manufacturing con. 
cerns. Experience covers wide range of apparatus, 
Can organise and direct development work, supply 
ideas, and obtain results. Available January ist.— 
Address, P2180, The Engineer Office. P2180 B 





: -CLASS ORAFTSMAN and Technical Man 
with many years’ experience as — and shop 
manager, SEEKS SITION with firm requiring 
sound cracllenl worker. —Address, P2124, The Engi- 
neer Office. P2124 B 





OREIGN SALES.—ENGLISHMAN, Long Experi 
ence mechanical engineering, correspondence (fluent 
French and German, acquired abroad, knowledge 
Spanish, &c.), publicity, DESIRES suitable POSI- 
TION, preferably indoors.—Address, 2 The 
Engineer Office. 2217 B 


OCOMOTIVE ENGINEER (40), with Sound 

tieal and_ technical experience, ESIREI 

responsible POSITION in London. Principals oniy 
Address, P2045, The Engineer Office. P204: 





Pree. 





Be 4 SHOP SUPT. or PLANNING ENGI. 
BA NEER REQUIRES POSITION; 20 years’ 
practical experience, English and American; [ast 
position with leading motor cycle firm in above 
capacity; excellent refs.—L., 63, Kenley-road, St 
Margarets, Twickenham. P2237 B 





N orev vag and ELECTRICAL ENGINEER, 

A.C.G.1... A.M.I.C.E.. late Capt., R.E.. DE- 

SIRES an APPOINTMENT with firm of Heating 

Engineers or Contractors. Consinerable experience 

with design and installation of plant in large build- 

ings; age 36.—Address, P2225, The com Office. 
2225 B 





N ECHANICAL ENGINEER, with 12 Years’ Good 
all-round general experience as foreman and 
assistant manager, also costing and _— experi 

ence, SEEKS RESPONSIBLE POST in any capacity 

—SNOAD, 36, York-road, Hitchin, Herts. P2239 z 





ECHANICAL EXPERT REQUIRES RESPON- 
4 SIBLE POSITION; 12 years physical research 
laboratory, 6 years high-grade manufacturing ; experi 
imental engine, electrical, gun, &¢., experience ; 
instrument, tool and gauge maker, and good draughts 
man.—F., 40, Kingsland-avenue, Coventry. P2236 B 





SINFORGED. COMRETE EXPERT. — CIVIL 
ENGINEE with 16 years’ American and 
British ex ~-% in leading position, DESIRES 
APPOINTMENT on or after Ist Mareh, 1921, or 
WOULD of Consulting . Engineers : 
knowledge of Connginarion. » nggeeee. German and 

French.—Address, P2128, The Engineer 5 

2 8B 





° | Py Auten. First-class TOOL-ROOM - MECHANIC 
to act as Foreman of Small High-class Shop 
doing motor and general repairs, high-class engi- 
neers’ brasswork, jigs, gauges, &c.; permanency and 
eligibility for pension for suitable man; East 
London district.—Write, giving experience, to Box 
No, 885, Reyneli’s, 44, Chancery-lane, W.C. 2, 2335 4 


7 NGINEERING FOREMAN for Works in South 
Lancashire. Must have thorough knowledge of 
General saop Work, Kepairs and Maintenance of 
Machinery, including Boilers and Locomutives.— 
Aduress, stating age, experience. wages — &e., 
2216, The Kngiueer Offic.. 216 A 
WITTER, with Experience Large Engines, Pumps, 
&c., REQUIRED oe Gold Mine in West Africa, 
—Address, stating age, experience, with copies of 
testimonials, 23520, Tae Raginest Office. 2320 4 


ATTERNMAKERS (ENGINEERS’), PERMAN- 
ENCY for capable man.—Apply, F. J. SMITH, 
2a, Wynyatt-street, EC. i; 2332 A 





SITUATIONS WANTED 





COMPETENT ENGINEER DESIGNER RE 
QUIRES ENGAGEMENT in office, works, or a 
has previously held positions as 
fitter, machinist, draughtsman, chief draughtsman, 
assistant to chief engineer, Lecturer to Kent Kducation 
Committee ; sound practical and technical knowledge 
of general mechanical and structural works, com- 
mercial knowledge; age 29; highest refs. —Adadress 
P2242, Tue Engineer Office. P2242 B 


ENERAL MANAGER (42), M.I.M.E., M.1. 
Sr, now disengaged, DESIRES POSITION : 
th hiy praetical and commercial engineer; ex- 


A 


Representative ; 








WAsiP, Good DRAUGHTSMEN for Large A.C. 

and D.C. Generators (slow-speed and turbo 
type), also for Steam Turbines, Traction Motors and 
Controllers.—Apply to Chief Draughtsman, THE 
ENGLISH ELECTRIC CO., Ltd., Dick Kerr Works, 
Preston. 2240 A 


ANTED, LEADING DRAUGHTSMAN, to Take 
Charge Drawing-oifice uner Engineer, for group 








of large Cullieries in South Yorkshire; good pros- 
pects for first-class min. Details of training, experi- 
ence and salary required.—Address, 2144, The Engi- 
neer Office. 2144 a. 





, &c.—Address, 2323, 


perienced in mass production, costing, sales and office 
routine; recognised organiser of labour; energetic, 
resourceful and highly recommended ; specialised in 
locomotives and carriages, motor vehicles, iron and 
steel gag age general engineering.—Address, 
G. BR. R., 12, Mornington-villas, Bradford. P2122 8 


Sc., A.M.I.N.A., ex-Officer (29), with Office in 

» Glasgow, and connection amongst shipbuilders 
and engineers in Scotland, WISHES to REPRESENT 
First-class FIRM manufacturing Ship _ Specialty, 
Forgings, Castings, Anchors and Chains, Boat Gear, 
The Engineer Office, , 2323 B 





RAUGHTSMAN (23), Shop and D.O. Exp., Sté 
and motor vehicles, general engineering exp. work, 
SEEKS POSITION, southern counties preferred. 
Address, P2226, The Engineer Office. P2226 
RAUGHTSMAN (25), Exp. in Structural and 
building, also conveying and elevating plants ; 
mod. sal.—Address, P2234, The Engineer oe 
29: 





10 Years’ D.O 
POSITION 


P2232 & 


RAUGHTSMAN First-class, 
and shop experience, SEEKS 
Address, P2232, The Engineer Office. 


(28), 





DRAUG a AN and DESIGNER 
E-ENGAGEMENT (42); internal com- 
bustion engines, oil, gas and producer plant, motor 
chassis, gasworks plant, jig and tool work, press 
tools and stampings.—4. penetrate mas 
22 B 


Expe- 


ism 
EKS R 





(19), 8 Years’ 1} f 
drawing-office, SEEKS 
mech. and gen., 

good references. 
Wallington, 

P2220 B 


UNIOR DRAUGHTSMAN 
rience in __ engineer's 
SITUATION. Good draughtsman, 

steady and reliable, first- class tracer ; 
—T., ‘* Cullercoats,’’ Sandy-lane 

Surrey. 


‘OREMAN BOILERMAKER (30), _Just 
returned from abroad, SEEKS NEW 
APPOINTMENT, home or abroad ; experienced 
all classes of boilers, also ship’ repairs and 
oxy-acetylene welding.—Address, P2229, The 
Bnsineer Oice. P2229 B 


s 


Bes 








oUNG } MAN SEEKS RE-ENGAGEMENT as 

FOREMAN BLACKSMITH; sound experience 

in all classes < forgings ; heavy drop and general 

work; good refs. and sound technical —. 
—Address, P2134, The Engineer Office. P213 





OST CLERK, Well Up in “Workshop Practice, 
C works accounts, purchasing, rate fixing, stoc 
control, &c., REQUIRES POSITION ; used to 
control of staff.—Address, P2231, The Eniincer | we 


For continuation of Small 
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The Stresses in Portals and Similar 
Structures. 
No. III.* 


9-In considering the case of the cross beam 
rigidly fixed to the masts and without knee bracing 
we must make practically the same assumptions, 
leaving out, of course, those which apply to the knee 
pracing only. 

Fig. 11 shows the dimensions of the half structure. 
A load of 2 P is supposed to be acting on the whole 
structure, so that we can consider the half structure 
Joaded as shown in the figure. The full line shows the 
half structure before being loaded. Suppose half the 
structure removed, then the remaining half structure 
deforms as shown by the dotted line. The point C 
is the centre of the beam, at which point we have 
assumed the point of contraflexure. The deflection at 
this point C, as shown in the figure, we will call 5. Let W 
be the necessary vertical load applied at C required to 
pring C back into the same horizontal line as before. 
This load causes a bending moment on the mast as 
well as on the beam, and the deflection 6 of the point C 
is equal to the deflections caused by the bending of 
these two members. 

Let 6, = the deflection of the point C due to the 

load W at C, 


and 6, = the deflection of the point C due to the 
bending of the mast from a load of W 
at C. 
Then, as before in equation (19), we have— 
Ts ae Sy da eae 
Now the slope of the mast at A due to the load P is— 
PL? 
21. 


where I, is the moment of inertia of the mast and KE 
the modulus of elasticity. 
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Therefore the deflection at C in a vertical direction 
due to the horizontal deflection of A is— 
PObL? 


ans 0 
4EI, — 


Considering the point of contraflexure of the beam | 


to be at the centre, we have a load of W applied at that 
point in order to bring C back into the same horizontal 
line as its original position. 
The load W at C causes a deflection at C of — 
W 68 
i Se ae iE lb 
= 94FT, (7) 
where I, is the moment of inertia of the beam. 
The upward load W at the point of contraflexure 
of the beam causes a bending moment on the mast 


which is the same all the way down, so that the mast | 
length y of the mast is 


bends in the form of a circle. The radius of curvature 
from this bending moment is— 
EI, 
M 
where M is the bending moment on the mast. 

This bending of the mast causes an upward move- 
ment of the beam of 6, at the point of contraflexure, | 
and from Fig. 12 it will be obvious that— 


r= 


iO | 
i, = —° 
r 2 


Substituting in this equation for the value of r and | 


, Wi | 
putting M = " we have— | 
weer | 
y= ET poles gine Boe pppoe | 


We can now substitute in equation (19) the values for 

9, 6,, and 6, found from equations (40), #41), and (42). 

Solving for W, we get— . 

; 6 Pbk; 

Was a 

eI, + 6LOI, 

If z is the distance of the point of contraflexure of the | 

mast from the ground level, then— 

Wb | 
2P. | 


} 


* No. Jl. appeared October 22nd, 1920, 


| 
| from which we have— 
bi, +3Li, 
bI, +6LI, 
The above equation is identical with one quoted in 
the Engineering Record for September 13th, 1913, 
as being a “ well-known formula ’’ developed by the 
method of least work by Professor Hiroi in his book 
“The Statically Indeterminate Stresses.” 
10.—In making the calculations for the structure 


Ld ae 
Ww Ww 

A E Cc a 

chien my 





2= (43) 











Fig. !3 


WM Uistséidedééiééddisa 


when the beam is loaded we will again take two loads 
of W as shown in Fig. 13, which also shows the dimen- 
sions of the structure. 

The points of contraflexure CC! and D D' of the 
beam and the mast are distance x and y from A and B 
respectively. Now we know that the shear at C is W, 
and we will call P the shear at D. 

















Swain Sc 


Consider the movement of the point D, supposing 
| the beam freely supported at A and B and the lower 
| portion of the mast (L — y) removed. The slope of 
| Wd (b —4) 

2ETI, 
|is the moment of inertia of the beam. The deflection 
| of the point D is therefore— 
| W d(b — d) 
| 2EI, 

Now, to bring the point D back to its original 
| position, there is a force P acting there, which causes 
| @ deflection of the mast for the portion y and for 

(L — y), and puts a bending moment on the beam 
which also causes a deflection at D. 
| The deflection of D owing to the load P acting on the 


| the beam at A is where I,, as before, 


(45) 


Py’ 
3EI, ° 
where I, is the moment of inertia of the mast. 
The deflection of D owing to the load P acting on 
the length (L — y) of the mast is— 
P(L-+y) 
FET lt 
The load P causes a bending moment of P y on the 
beam, which gives a deflection at D of— 
Poy 
2EL, 
By putting expression (45) equal to the sum of the 
expressions (46), (47), and (48) and solving for P we 
have— 


(46) 


(47) 
(48) 


SWEC TM 9 tx. 


P = —_—— rE. 
y® 4+- (LL — y)3 ; +3by*I, 


oT, { . (49) 
{ 

Now assume the portion of the structure from € to 
the right removed. 

The dotted line in Fig. 14 shows the form the remain- 
ing portion would take up, the amount of the deflec- 
tion of A owing to the circular bending of the mast 
being— 

L?We 
2E I, 








and this deflection is equal to the deflection caused 
by the load P required to bring C back to its original 


bat eed dicen Gn . P 
position, which is shy. > irom which we have— 
3aW 7 
Pa z7 net (50) 
But by taking moments about D we know that 
Wea ae? : , , 
P= — Substituting in equation (50) we have 
Z L . . . . 
y= 3°” which is the distance from A of the point 


of contraflexure of the mast. 

Substituting the value for y in equation (49) we 
have— 
3Wd(b — dj) I, 
L(LI, + 26 1x) 
Substituting in equation (51) the value for P found in 


P= (51) 
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PA 
’ peo £ 
Lagi 
{ 4 
Y : 
L ; Figs. \4 
/ 
- Zz D 
WLI) 17 


equation (50), solving for x, and putting I, = mI, 
we have— 
2d(b — d). 


*= Lm + 2b 
If the mast is infinitely stiff m becomes equal to zero 
andz = om m, which is the distance of the 


points of contraflexure from the abutments of a beam 
built in at both ends and loaded as assumed for this 
problem. This latter result can be arrived at very 
simply as follows :—Assume the dimension of the 
beam and the position of the loads W as in the above 


problem. If the beam were freely supported at the 
I 3 the sl at tl in wonksb W d(b —d) 
abutments the slope at the ends wou e FET. a 


But the fixing of the beam supplies a reverse bending 
moment which is the same all long the beam, causing 
a circular bending. The slope at the ends for this 
: ; ar M 

circular bending is 2° EI,’ 
the actual slope at the abutments is zero, so by 
equating the last two expressions we have 


W d(b — d) 


But we know that 


M = Also we know that M = W 2, 


where x is the distance of the point of contraflexure 
d(b — d) 
wo 


11.—In calculating the temperature stresses for a 


from the abutment, so that 2 = 


Lu te anaaainal 


A ie& 





L 
Fiore, IS. 
le & 














YLLIVAAELLALL LL AE? 


similar structure to that taken in the preceding 
problem we will again assume that the alteration in 
length of the beam is due to a fall in temperature, 
though, of course, the method and the formule derived 
are equally applicable in the case’ of a rise in 
temperature. 
Fig. 15 shows the dimensions of the structure. If 
the shortening of half the beam due to a fall of tempera - 
ture is x, then we can translate this length into a force 
P and 

tAE 
P= — 
where A is the sectional area of the beam. This force 
P is the shear in the masts ; that is to say, there is.a 
force P acting at the point of contraflexure C. 





Now suppose the mast at B- removed and-a_ hori- 
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zontal load P' acting at A. The slope ati A from’ the 


load P is and the deflection of the point B is 


PL 
2 EI, 
Pb L* 
2E I, 
Let W be the load applied at B to bring that point 
back to its original position. Then the deflection of B 
due to the load ‘W is— 
W bs 
3EI, 
But the load W at B puts a bending moment of W b 
upon the mast, at A and the deflection of the point B 
due to the bending of this mast is 
Ww b* L 
Ely 
The sum of the horizontal deflections, of the point; B 
are, of course, equal to zero, so that we have the sum 
of the expressions (53) and (54) is equal to the 
= (52). Equating these and solving for W we 
ave— 


(52) 


(53) 


(54) 


Be 3P L*i, 

~ 2B, S6Lor, 
Now at the point of contraflexure C, distant y from A, 
we know that there is a force P acting, and also that 
the bending moment on the mast at A is equal to the 
bending moment on the beam at A. We have there- 
ftore— . 


(55) 


Py 


W= 


Substituting this value in equation (55) and putting 
1, = nI,, we have— 
fs 3 
4= 26n+ 6L 
From this equation it will be netived that when n 


- a result which would 
be expected, as the mast is then similar to the case of a 
beam built in at both ends when one abutment has 
fallen below the level of the other. 

As in problem No. 8 no account has been taken of 
the alteration in length of the different members of 
the structure beyond that necessary for the computa- 
tion of the value of P, but it will be obvious that, if 
considered necessary, these can be embodied in the 
formule. 


becomes equal to zero y = 








Engineering During the War.* 
By Captain H. RIALL SANKEY, C.B., R.E. (Ret.). 


As might be expected, a number of papers have been 
read or will be read before this and other engineering 
institutions dealing with the application of engineering 
during the Great War. As I was privileged to be 
officially connected with certain sections of engineering 
work during the war, I thought that some of the non- 
confidential information which I thus obtained might 
form the subject matter of my presidential address, 
and it might thus be one of the group referred to 
above. 

The catch phrase, so common in the early days of 
the war, ‘‘ This is an engineers’ war,” was undoubtedly 
substantially true, and in a greater measure in this than 
in past wars. It is generally supposed that there is ‘a 
clear-cut division between military engineering and 
civil engineering—in the broad sense of the charter 
of the Institution of Civil Engineers—but it is never- 
theless impossible to say where in the Great War 
military engineering ended and. civil engineering 
began. 

It will be agreed that at the front ‘trenches it was 
purely military engineering, and that in the back 
areas it was the application of civil engineering to 
the purposes of war. The difference between this and 
its ordinary application lies in the change of the rela- 
tive importance of economy of construction, the time 
required for the ‘work, and the reduced factor of 
safety. 

In military operations time is the ruling factor and 
economy of construction is subservient. Nevertheless 
economy in the broad sense was observed because 
even exorbitant cost, if it results in-the-construction 
of some engineering. structure or inthe. supply of 
some munition of war by the time required, may 
greatly affect or even decide the issue of an operation 
on which the whole successful termination of the war 
may depend. The above must not be construed. as a 
premium on extravagance, but rather to indicate the 
nature of the financial decisions that had to be made 
by those responsible for the conduct of engineering 
matters during the war, 

It will be freely admitted that.at.no period has t: 
value and importance of engineering to the community 
been more apparent than during the war. Without it 
the Army, the Navy, and the Air Force would have 
been rendered powerless. 
tt Of all the forms of engineering, mechanical engi- 
neering had the lion’s:share, both as regards the volume 
of work done and expenditure. As a proof-of this 
statement one need: only consider what could have 


+ 
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happened if the mechanical ,engineers had been 
removed. ' 

As a general statement it may be said that the 
essential object was to throw “ stuff’’ at the enemy, 
and that stuff, whether bullets, shells, bombs, poison 
gas or flames, was made by mechanical engineers or 
by machinery supplied by them.’ The “ apparatus ” 
for throwing the stuff, whether rifles, guns, projectors 


‘or aeroplanes, were made by mechanical engineérs, 


and lastly, they were intimately concerned with the 
means Of transporting the ‘stuff’ and the 
‘apparatus’ fromthe workshop to the position 
where used, whether by means of motors, lorries, 
railways or steamships. My de 

Apart from mechanical engineering, mechanical 
engineers ‘in genéral, and the merfibers 6f this Institu- 
tion in particular, rendered other services to the 
country which cannot be exaggerated, and the Roll 
of Honour which has just been unveiled is an eloquent 
testimony of such services, 

As alréady stated, eVery branch of engineering 
contributed to the final and satisfactory issue of the 
war, but ‘a. this address I propose to limit myself to 
that portion of mechanical engineering of which I 
have had experience during the war, or on which | 
have been able to obtain information, both in France 
and at home. 

In the jearly days of the war the extent to which 
mechanical engineering would be employed was not 
realised, whichis evidenced by. the fact. that repair 
shops ‘of any itude ‘were. only. Started at the 
beginning of 1917, but then rapidly developed both 
as to numbers and size’into a huge organisation. I 
propose to’ say a few words about some of these repair 
shops erected on the French front, most of which I 
had an opportunity of inspecting. 

As a rule the buildings were of a temporary nature, 
but in some cases existing buildings were adopted. 
The machines and tools were of the best description 
and the lay-out and organisation was quite on a par 
with the best works at home. Some of the principal 
works erected were as follows :— 


LocemotTivE Repair Works. 


These Were divided into works to deal with the 
normalgauge stockand with the light railways, prin- 
cipally 60cm: gauge: 

In the early days of the war the British headquarters 
staff did not anticipate a heavy programme of rail- 
way construction, it being expected that this work 
would be done by French troops, and the intention 
was for the British troops to assist the Belgians in 
repairing the lines through Belgium. 

Some idea of the ultimate magnitude of the railway 
operations will be gathered from the following. In 
an area approximately 10 miles broad by 10 miles 
long south-west of Ypres there were established 200 
railway stations, both ‘normal and narrow gauge. 
The total mileage-of-normal-gauge laid by the British 
troops during the-war.on.all counts was 2639 miles, 
and owing to heavy traffic and enemy action the 
repairs of the rolling stock was very great. The amount 
of British rolling stock used in France is shown in the 
following table. 

Locomotives and Wagons, Normal Gauge, provided by the British. 
Totals at the dates given. 
31,12,16 


3¥,12,17 31,12,18 


Locomotives— 
Imported .. 
Captured .. 

’ Total.. .. 260 968 1,430 

Wagons—Imported 3,840 34,845 52,597 

The first provision for the mechanical engineering 
in connection with the railway construction troops was 
on a very small scale. and consisted of, the: appoint- 
ment on September 29th, 1914, of an officer with the 
rank of captain, whose duty it was to cope with, the 
erection, preparation, operation,,and maintenance of 
special plant, such as pile drivers, breakdown cranes— 
one of 35-ton lifting capacity—and pumping plant. 

In December, 1916, the right half of a new R.E. 
Company, No. 108, was detailed for the above duties, 
but was:-only brought to ‘full strength’ in August, 
1916, 'two ‘years after the declaration of war. This 
unit had a small machine, foundry, pattern shop and 
saw mill and a mobile train repair shop. 

It was only in April, 1917, that the matter was 
really taken up seriously, when the Chief Mechanical 
Engineer’s Department was formed, and works were 
started at Audruicg and were laid out with the object 
of repairing some thirty Belgian locomotives and of 
erecting 2500 railway wagons—ultimately increased 
to 10,000—shipped from Canada, The, ity of 
these shops was such as to be able to deal. with, 400 
wagons per week. Later these works were extended 
to deal with the repairs of normal-gauge locomotives. 

When the German push of May, 1918, occurred the 
Audruicq works were dismantled and the locomotive 
part was sent to St. Etienne, near Rouen, where 
repair works had been established... Works near by, 
at Oissel, were prepared for wagon repairs, with a 
capacity of 160 per: week, in’ casé Audruicg had to be 
abandoned.) As a matter of fact it was not abandoned, 
and therefore the Oissel'works never came into opera- 
tion. 

At 5f, Etienne advantage was taken of the materials 

available for the construction of three bays 
of the railway works extension which had been pro- 


753 1,205 
215 229 
—— i}. 6 


62 
198 








jected before the war. They consisted of an erecti 

shdp 1s30tt | by Bift: 6in., ink! accommodation fo; 
dealing with forty engines;andprovided with 40-ton 
and 20-ton travelling cranes ; a machine shop, 830+ 
by 65ft. 7in., and a boilerishop, 830ft. by 8lft. 6in. | 

Work was begun in February, 1917, and the machine 
tools were temporarily driven by oil engines —awaiting 
the completion of the power station—in order to 
erect locomotives shipped in parts from the U.S,4 
After the German advance on Amiens in March, 19] 
@ part of these works was handed over to the Nord 
Railway of France. Some of the principal work done 
at these ray n was the erection of British locomotives 
repairs of the Belgian. locomotives parked at Cisse}, 
the maintenance of R.O.D. locomotives—forty per 
month—and' 'the manufacture of spares. Amongst 
the personnel for these shops were two Prisoner of 
War Companies of selected tradesmen, 

Locomotive shops had also been installed at Borre, 
on the Hazebrouck-Poperinge line, for the repair of 
locomotives working into Belgium. These works 
occupied seven acres and were capable of dealing with 
twenty heavy repairs per month and also manufactur. 
ing locomotive s parts. The buildings were of 
corrugated iron, 140ft. by 41ft. 9in. for the works, and 
70ft. by 414ft. 9m. for stores. The works contained 
a full complement of tools, including two wheel lathes, 
one supplied by the Great Northern Railway and one 
by the Midland Railway. 

Particulars as to output are given in the following 
table :— 

Output of the Various Railway Repair Shops in France, both 
Normal and Narrow Gauge, during 1918. 
Locomotives— 
Repairs in shops, heavy and hight 
Repair in running shed Te Ye 
Washing out .. ns 
Wagons--- 
Evetted 260366 ae. onedremenlo de> 3.434 
Repairs, heavy and light me «XS | 


246 
809 
5,487 
25,813 


Ambulance trains-— 

Repairs .. okie Fehrs asics « 104 
There were 41 ambulance trains. 

These works became untenable owing to the German 
advance of May, 1918: The myo were stripped and 
the plant:removed under shell fire in four days and 
sent to Audruicg-on the way to Rang-du-Fliers, which 
was laid out to repair twenty locomotives per month, 
but was completed too late to be of any real service. 


Licgut RAILways. 


It was only in the late summer of 1916 that a com- 
prehensive system of light railways, principally 
60 cm. gauge, was considered, and.an estimate based 
on 1000 miles of track was: p red, According to 
the position of the line, 9 lb., 16 1b., and 20 Ib. rails 
were to be used, and the original weight of the loco- 
motive was limited to 7 tons for the 9 Ib. rails and for 
working on the heavier rails 14-ton Hunslet, 14 .5-ton 
Baldwin, and 17.2-ton Amériean Locomotive Com- 
pany locomotives were orderéd. Electric traction 
was considered, but was abandoned in favour of steam. 
Subsequently petrol tractors and _petrol-electric 
tractors were obtained. Of the former the 10 horse- 
power were suitable for trench tramways and the 
20-horse-power and 40 horse-power for the 16 lb. and 
20 Ib. rails for use some way behind the immediate 
front. 


Light Railways, principally 60 c.m. gauge.—Length of Track and 
‘sl sit Rolling Stock. 


Actual 
provision. 


Original 
estimate. 
1916. 
1000. 
800 
100 
20 
2000 
‘) 800 


3470 

835 
1030 

200 
3940 
2310 
2350 
7665 
1100 

224 


Track, miles “s 
Locomotives, steam. . 
Petrol tractors .. .. 
Petrol-electric tractors 
Double bogie trucks’. . 
; Steel well trucks ee di 
Four-wheel box wagons .. 
Tip wagons Pie Pyaar 
Hand trolleys £ Soi 
Gutiwartiers ui el: .sious 6 he ure 
The petrol tractors were found preferable in the 
forward areas owing to less visibility than the steam 
locomotives. They were provided with shields and 
were called “ protected.”’ and. “‘ armoured ”’ according 
to the amount and the thickness of the steel protecting 
The wagons were principally of the double-bogie 
type and there were also ,four-wheeled box wagons. 
Certain wagons were arranged so that gun-carriage 
frames for 6in. howitzers could be attached. The 
operation of attaching or detaching took five minutes. 
Some of these frames were specially strengthened to 
deal with 8in. howitzers and 60-pounders. 
The final provisions for repairs. of light railway 
rolling stock were as follows :— ’ 
(1) A central workshop, originally sited at Aire. 
(2) Six Army repair shops. | 
(3) Six normal: gauge mobile repair shops, consist- 
ing of machine power and air compressor ‘van, fitting 
shop, stores, and an office’ van. 
(4) Repair shop at Richborough, towards the 
end of the war. ~ 
(5) Two broad-gauge mobile repair shops. 
Prior to the autumn of 1917 Decauville locomotives, 
&e., Were repaired in a corner of the Audruicq yard. 


750 


‘In November, 1916, a scheme was prepared to build 


a central shop near Bethune, but it was considered to 
be too near the enemy lines, and finally a site at La 
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Lacque, near the Berguette Station and near to the| and fitting shop and a very large shop for the re Personnel for ates roads, docks, &c.— 
Aire Canal, was chosen. The approval was given on | of magnetos, sparking plugs. &c., extensive enough to Skilled eer *ayifi off tales 
December 31st, 1916. Many difficulties were encoun- | accommodate 1000 men, who were aouea Ye ‘ ; eer me kine 


tered with regard to the site and the weather, namely, 
frost and wind. 

The, smiths’. shop was, at. work 177 days after 
approval. The first machine tool was turned round 
in 184 days, and the work started normally i in 209 days. 
These works were exposed to hostile airmen and long- 
range shell fire and received two direct hits. The 
main block was 400ft. long by 200ft. wide. 

On the occurrence of the German advance in May, 

1918, the locomotives were sent to England for repair 
and the machinery was sent to Zeneghem for store 
until_ready to be received at Beaurainville, wherea 
a new light railway repair shop was started in May, 
1918. These shops were of considerable extent. The 
first machine started running on July 21st, 1918. 

Important mechanical ring work was done 


at various docks, such as Dunkerque, Calais, Disppis with 
; instance, forty electric 





latter, post-war traffic of ore foe, 
from this country was not lose ght © 

quently provision was made for placing in position | 
and unl a 1000-ton ore train into.a ship, 
charging it with 1000 tons of coal and dispatching it, 
the whole @peration to take three hours. For this 
purpose @ gridiron was laid and travelling trans- 
porter cranes and transporter belts were provided, 
together with silos for the storage of coal and of ore to 
meet the case of a ship not being in dock with coal 
or of the non-arrival of a train with ore. 

The volume of traffic and its rapid increase will be 
realised by the statement that at December 31st, 
1916, 126 cranes were at work for the British at various 
ports. At December 31st, 1917, this number had risen | 
to 290, and at December 31st, 1919, to 369. 

Aeroplane shops were erected at Pont de I’ Arche, | 
near Rouen. These shops were quite extensive jand 
were laid out on up-to-date.modern lines. , , The | 
machine shop had a perfect. and complete outfit of | 
modern tools of all descriptions of the kind required 
for small accurate work... The power station consisted 
of oil engines aggregating 400 horse-power. The build- 
ings were of a temporary nature. 

Extensive repair shops for motor lorries were esta- 
blished. at various, places ; they were known as the | 
Heavy M.T. Repair Shops. Some particulars of these | 
shops are given in the following tables :— 


coal| capable of dealing with 120 gallons 
t t a head of 500ft. The water was: 


prisoners. 

ts mamas tases dora t hate teed 
to. gives some idea, of the amount, of machinery at the 
Front, but it must be remembered that this machinery 
was exposed to great risks and suffered injury from 
enemy fire and was running under much more onerous 
conditions than-in peace time, as, for-example, the 
effect of the state of the roads on motor vehicles. 


Water Suppty. 


The water supply to the Army was 
essential and important operations, 
GodiaE again Wald Wid fale snow ae el s As this 
subject will be dealt with at the next general meeting, 
I will confine myself to a few examples. — 

At Zuytpeene there was a pumping station fitted 

mechanical filtration. The water from & 
sirtlan cides by and wes anything but (igpting. ‘The 
“engine was of the Dennis type 
her and Platt multi-dise cen pump, 






e of the most 












allis and Tiernan chlorine 
the ferro-alumina principle. 
“Alf lifts were used to a large e 
supply dealt with by them covered an 
square miles. In March, 1918, there were | 
stationary air lifts at work. In some tases a ard 
air compressor plant driven by a petrol engine was 
used, and it went from one well to’ eohie. 0: One of 
the difficulties of these pumping plants was that they 
had to be continually removed and re-erected to 
meet retreats and advances. 
An interesting well pump was developed, originally 
of French design, An 8in. loosely woven canyas belt, 
long enough to be immersed in the water of the well, 
ran over an 18in. pulley driven by a small petrol engine. 
| On turning over. the, pulley the water was driven off 
the belt, by centrifugal. force and; thus-separated and 
caught, 
Portable workshops were installed on barges, and I 
saw one of them at work.in February,, 1919, on the 
repair of lock, gates near Quinchy. Amongst. the 
| machinery was a shearing and punching machine, an 
| 8in. 8.S.C. lathe, a 36in. circular saw, a shaping 
machine, four Asquith drilling machines, a full outfit 

of pneumatic drills and hammers, and a self-contained 
| concrete mixer. 


Ht 





Heavy Repair Shops, Mechanical Transport. 










































Ce Een ca CL ny eT a 
Nameof works .. .. ..| Ist, po) 2nd. 3rd A. 3rd B.C 4th. 
Purpose, repair of ll Lopied | Lorries and | Teter Motor cars Repairs to 

Pe | moter | vehicles, and motor | accessories 

| eycles | allclasses | ambulances 
Locality Cs aca oat adel Plaine | Rouen if St. Omer Honfleur 
| . St. Denis | 
Whether under fire .. . 4. Yes, No Bombed No 
“« Big Bertha ” intensively : 

When started oe 1914 | Feb., 1915 | May, 1915 | May, 1918 | Jan., 1917 
When got towork.. .. . m At once At once | At once Aug., 1918 | May, 1917 ' 





Period in use, years 


| 
CA Girerp cog 




















| 
3 | till | 2) tilbs; _ | ote 
| May, 1919 | Sept., 1919 | } 


























Type of building. whether  Pessnanent Mainly Permanent Cenmented.. | Steel- frame | Steel-frame, | Steel-frame 
per porary permanent | | timber store | galvd. sheet | galvd. sheet | galvd. sheet 
| | galvd. steel | yall and walls and walls and 
} additions | roof | roof roof 
Floor space, sq.ft. .. .- 100,000 | 85,000 | 94,000 | 108,000 | 334,000 | 120,000 140,000 
Value of machines installed . £5,000 | £7,000 - | $8, 000 | £80,000 | £14,000 
Lifting tackle oF te Qbias ‘Light Shipyard | Light : I ight nde Light | Light Light 
| travelling | | 
lcrane, heavy | 
Men employed _f ; 
Military 6 ju ciies. +3 800 800 800 500 250 570 
Prisoners of war an ae - aw | iv 500 3500 Ah 150 
Quantity of work executed 4800 | 3920 5650 bs Vehicles re- Jerea t 550 
during the period vehicles | lorries; paired, 150 ; vehicles 
overhauled | cars and ,parts repaired, 
\§ por , 2,300,000 ; 
cycles | parts.manu- 
1 RO 


Type of machines installed . | . See schedule in next table 


Machine Tools in M.T. Repair Shops, B.E.F. 
Repair shop. 


No. 1. No, & No. & Nova. No 8 
Be t ob. «2 BS 





Machine tools. 
Drilling machines 
Furnaces and ovens .. .. 3 <3 
Grinders hal 0 Mega Se 
Power hammers .. 14S 
Lathes of various descriptions 34 9 
—- "and planes a 

an pl janers .. 
Presson. ¢ 


. £4 
« ot 3 eae 


es 
Chee wink meme 


be 


7 

| wma Oe ow mS 
te 
we 


88.73 


Power saws .. 
Screwing machines 
Slotting machines ys Gy 
‘arious . ee 
Wood- working machines |.. 4... 


| me bo OS 68 bo 


_ 
as os 


PaksQh1giai 
B al AM. 


= 
| Cre be ee 


» 66...221 .. 89 


1 
Sel 


TEE UE as ote tee sO ble uae 


The 4th M.T. Shop had a fine machine shop 








PARTICULARS OF. TRANSPORTATION, 
Directorate of Transportation.—Stores dealt with during the 
month of July, 1918. 

Landed at French ports, d.w. tons.. ..  .. 169,741 

Channel Ferry— 
To France, d.w. tons .....66. 06+ 0 oss 5,488 
From France, d.w. tons eet a eee if 7800 
Railways— 
Loaded th normal gauge «. “Siton] 328,366 
Metre ga at se ak 7 2,287 
Light Says, “@em., tons |) 1. ;. 139,411 
Roads mechanical once age th 
Font sooner: oe ey Geers ss 
Ton-miles Pt a: See Sy! 
No, of lorries :. eee eat ee et, ee 
Quarries worked by British - 
Marquese Group, tons...) 2. 1. 2s) 47,624 
Other quarries,toms .. .. .. «. «- 19,448 


the mech- |.8i 


R. E. WoxksHops. 


The R.E. workshops require special notice. They 
were divided into Army Shops and Corps Shops, and 
approximately consisted of the following outfit :— 

The R.E. Workshop at Rosel contained an outfit of 
woodworking machinery driven by portable steam 

An R.E. Workshop was established near 


to deal with the storing, delivery, and distribution of 
timber of various scantlings, barbed wire, duck- 
boards, joists of various sections, small railway 
od be and heavy bridging timbers, &c. 

store sheds were steel-framed buildings of 
considerable 5 het 1200ft. long and 120{t. wide. The 
were of considerable 
° tie Gaetano Stone, ond 


‘ 


extent 
a} 24-ton cupola. The largest casting made weighed 


one ton. “Theré was also a machine shop— 


electric motor driven—also an extensive woodworking 
shop. One shed dealt with guns on railway mount- 
ings and had a 150-ton Goliath crane. 


nd, 

Another large R.E. Shop and*Stores was situated 
at Avancourt and covered 683 acres. The articles 
stored were similar to those referred to above. The 
workshops were extensive, consisting of sawmills, 
joiners’ shops containing a large amouxt of wood- 
working machinery. From 400 to 600 trucks per 
yy were loaded and unloaded. 

The 352nd Electrical and Mechanical R.F.. Com- 
pany was established in December, 1916, and co- 
ordinated ‘all the work for obtaining and receiving 
stores, installing, operating and repairs of all R.E. 
machinery in the Third Army area. It also dealt 
with water supply, electric lighting and workshops. 
This did not clash with the subsequently formed R.E. 
Mechanical Workshops, which only did repetition 
manufacture. There were similar companies in the 
other Armies. 

A review of the workshop situation, especially in 
the early years of the war, leaves the impression that 
there should have been greater co-ordination between 
them. At one time a s ion was made that a 
Corps of Mechanical Engineers should be formed, but 
whether separate from the R.E.’s or affiliated thereto 
was, I think, not specified. An organisation of this 
kind is, in my opinion, necessary to meet mechanical 
engineering requirements of war, but there are many 
difficult points to settle and many interests to be 
observed. In the event of such action being taken by 
ee ee ator te nals in 
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Short Histories of Famous Firms. 


No. IX.* 


MESSRS. W. AND A, KITCHING, HOPE TOWN 
FOUNDRY, DARLINGTON. 


(Contributed by E. L. AHRONS, M.I. Mech. E.) 


Ir may be truthfully stated that there are hardly 
any of the pioneer engineers of the first half of the 
nineteenth century who did more work in the develop- 
ment of the mechanical engineering side of the early 
railways in''the North of England than the two 
partners in this old and at one time well-known firm. 

Mr. William Kitching and his brother Alfred came 
of a family long connected. with’ the-iron and. engi- 
neering trades of Darlington, and the former was)one 
6f the original direetors.of the Stockton, and, Dar- 
lington Railway, having joined the board in 1823, 
two years before this—-the first public railway in the 
country—-was opened, | The early locomotives on 
the line were so far from giving satisfaction that, to 
quote from Zerah Colburn’s well-known work on 
‘Locomotive Enginsermg'and the Mechanism of 
Railways,” the directors were understood to have 
seriously considered the propriety of abandoning 
locomotives altogether.:: Timothy Hackworth it. was 
who saved the situation, and Mr. William Kitching 
was the director who never lost faith in the ultimate 
success of ‘the locomotive; provided that suitably 
designed engines were built. To, this end, and also 
in order to! supply railway plant and rolling stock in 
general, the two: brothers built the Hope Town 
Foundry: at! Darlington, which was opened in 1832. 
The new ‘works were complete. with foundry and 
machine shops, fitted with the best: machinery which 
could then be ebtained, and were connected by sidings 
to the main line of the Stockton and Derlingtor. Rail- 








* No. VIII. appeared October 15th, 
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way. Timothy Hackworth arranged with the firm to 
build and repair engines, rolling stock and general 
plant,.and the firm contracted to maintain and keep 
in working order many of the engines then running 
on the line, as the accommodation at the company’s 
works at Shildon was very limited. 

The policy of the firm was to build engines to its 


The mineral engines built by the firm for some years | is stated to have been eighty loaded coal wagons of 
were ‘of ‘the type with inclined outside cylinders | the old chauldron type from the West Durham col. 
secured to the side of the boiler at the back end, and | lieries to the Tees shipping ports. One or two some. 
connecting-rods driving the leading pair of wheels: | what similar engines were built by the firm for the 
The boilers were of the return-flue type, the flue | Clarence Railway in the’ West Hartlepool district. 
running the whole length of the boiler, and the later Great attention was paid to the design of the 
engines, such as the Derwent, had also a number of | passenger engines built at Hope Town. Following 
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FIG. 1—PASSENGER ENGINF, “QUEEN” 


own designs, and that policy was always adhered to, 
for Mr. William Kitching, who had had’ unique 
opportunities of seeing the faults of the existing 
engines, decided that new ground should be ‘broken 
and existing failures remedied. 

The first locomotive to be built at the new works 
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FIG, 2—“ SINGLE” PASSENGER ENGINE, “RABY CASTLE” CLASS, 1839 


| smaller tubes in addition, and carried a pressure of | the Queen, the firm built in 1839 a six-wheeled “ single” 
| 60 Tb. per square inch. The first of this type of engine | engine, with 5ft. wheels and 13in. by 18in. inside 
was the Whig, built in 1838 with 13in. by 24in. | cylinders. It was of the standard 2-2-2 type, with 
cylinders. The subsequent engines were increased | outside frames, and was named Raby Castle—Fig. 3. 
in size, with cylinders 14}in. by 24in. They were :— | It had the standard multi-tubular boiler with raisc:| 
Tees (1840), Pilot (1840), Hope Town (1841), Stan- | fire-box, and was generally very similar to the six- 
| wheeled single engines built by other well-known 

| firms of the period. As far as is known, this engine 
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FIG. 3—THE|) DERWENT GOODS 


was,No. 25 of the Stockten and Darlington Railway, 
named Enterprise. “This was & six-whéeled’ engine 
for mineral traffic, with 4ft. driving wheels and 
cylinders Il}in. by 20in., and was put to work in 
1833. Instead of the vertical cylinders, which had 
been characteristic of the Stockton and Darlington 
engines, the cylinders were inclined at an angle 
outside the boiler. The boiler had a diameter of 
4ft. 3in. 





The second engine turned out by the firm, in 1835, 
was a complete rebuild of one of the older engines, | 
which had been constructed in 1826 by George | 
Stephenscn. This was No.2, Hope, of the Stockton 
and Darlington Railway. Originally, it ran upon | 
four wheels and had vertical cylinders, 10in. by 24in. | 
The vertical cylinders ‘were retained, but enlarged | 
to llin. diameter, the number of coupled wheels was | 
increased to six, and a larger return flue boiler, with | 
26 square feet more heating surface, was substituted 
for the old boiler. Insufficient heating surface was 
one of the faults of the old engines, which Messrs. 
Kitching always made a point of avoiding. 

The firm also built the first passenger engine which 
ran on the Stockton and: Darlington Railway. Mr. 
William Kitching, as a director of the railway, saw 
the possibilities of developing the passenger traffic. 
He arranged to buy up the stage coaches which com- 
peted with the railway, and placed the bodies upon 
framing and wheels suitable for railway work. To work 
the passenger traffic, the “‘ Queen” —Fig. 1—was built 
in 1837 at the Hope Town Works. This was a four- 
wheeled engine, with inside horizontal cylinders, 
12in. by 18in. placed underneath the smoke-box, 
and wheels 4ft. 6in. diameter placed inside the 
frames. The boiler was of the multitubular pattern, 
with fire-box of modern design. This engine did very 
good work, and was subsequently converted to a 
six-wheeled engine by the addition of a small pair of 
trailing wheels behind the fire-box. 





| was the only “single” engine built at’ Hope Town 
| Foundry, for all the subsequent passenger engines hac 
| four coupled wheels, and their chief distinguishing 
| feature was the combination of inside cylinders with 
| outside framing. 
| Of these passenger engines, those constructed from 
| 1844 until 1847 were derivatives of the original 
| Queen as altered, and had four coupled wheels in 
| front with a small pair of trailing wheels behind the 
| fire-box.. Such was the Active, built in 1844 for the 
| Stockton and Darlington Railway, with 5ft. 6in. 
| coupled wheels and l4in. by 18in. cylinders. <A 
| somewhat similar engine, Stockton and Darlington 
| No. 55, Wolsingham, appeared in 1847, and two 
| engines ofa similar class were built the same year 
| for the Whitehaven and Furness Junction Railway. 
Some of the engines built at Shildon works by the 
railway company for passenger work were not very 
| successful, the long boiler type with outside cylinders 
| having been adopted. Messrs. Kitching were there- 
fore asked to design and build more suitable engines, 
and in 1848 turned out engines No. 58, Woodlands, 
hope and Derwent (1845), Skelton Castle” (1846), | and No. 59, Hall Garth.’ These locomotives were of 
and Alert (1848), all of which ran on the Stockton and | a 2-4-0 type, which remained standard on the 
Darlington Railway and had coupled wheels 4ft. dia- | Stockton and Darlington Railway for more than 
meter. In the case of the Alert, the cylinders were in- | twelve years, and had inside cylinders, I4in. by 20in., 
creased to 15in. by 24in. The engines of the ‘‘ Der- | 5ft. 2in. coupled wheels, outside frames, and the 
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AND MINERAL ENGINE, 1845 


F 








iT 
























































“THe Enoineer” Swain Sc. 


FIG. 4—THE PIERREMONT AND THE MARSKE, 1855 


went ”’ class—Fig. 3—did good werk oti the line for | trailing coupled axle placed in front of the fire-hox. 
many years, and there is hardly any doubt but that Two similar engines, No. 98, Pierremont, and No. 101, 
they helped to solve the early locomotive troubles of Marske—Fig. 4—but with larger 15in. by 20in. cylin- 
the old Stockton and Darlington Railway. Their load ders, were also built by the firm in 1855. The boilers 
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of the “ Woodlands” class ‘were 12ft,'6in. long ‘by 
ft. Sin. diameter, ' In 1849 the firm ‘from 

“Derwent” "design for mineral 6 engines, and built 
engines, the Times and G 
wheels, inside cylinders, , ‘1Sin. by. 20in. 9 and 
frames, all the wheels being placed. in front: of the 
fire-box, a8 was usual in the Stockton and Darlington 


engines. : % 

4 1850 Mr. William Kitching died, and the business 
at Hope “Powh’. Works has Garried/on' for ‘ten years 
longer by Mr. Alfred itching: . 

An express, engine built for the, Stockton and 
Darlington Railway in 1851, No. 71, Hackworth, was 
a very well-known, and popular engine, in its day. 
Unlike the engines of the.“‘ Woodlands’’ class, the 
Hackworth had the trailing coupled wheels, 5ft. 9in. 
diameter, behind the fire-box.. The: cylinders..were 
15in. by 20in., and the boiler had a diameter of 4ft. 

The year 1858 saw the a ce of two mineral 
engines somewhat similar to the Graham, with inside 
eylinders, They were, however, larger ines, with 
4ft. 3in. wheels and. cylinders 17in, by 20in.. They 
were named Appleby, No. 132,, and Kivkby Stephen, 
No. 133, and were the last mineral engines which the 
firm constructed. 

There remain two other passenger engines, also 
for the Stockton and Darlington Railway, of the same 
general type as the Woodlands, but somewhat larger. 
Of these two, the Elm Field, No. 118—which was 
named after Mr. Kitching’s Darlington house—-was 
built in 1857, and the Oswald Gilkes, No. 166, came 
out in November, 1860. The four coupled wheels of 
these engines were 5ft. 2in. in diameter’ and the 
cylinders 16in. by 19in. 

Stockton and Darlington No. 166 was the last loco- 
motive built at Hope Town Foundry by the firm, and 
the railway records show that it was specially men- 
tioned by Mr. W. Bouch, the chief locomotive super- 
intendent of the Stockton and Darlington Railway, as 
having run passenger trains for many years over a 
heavy road at a cost for repairs of no more than 
jd. per train-mile. 

Apart from locomotive engines, the firm built large 
numbers of railway wayons, turntables and cranes for 
railway work. ‘the firet “hepper” wagons with 
bottom doors for the expeditious unloading of coal 
at wharves and docks were designed by Messrs. W. 
and A. Kitching. Miscellaneous plant, such as gas- 
works retorts and corn-grinding machinery, was also 
manufactured. 

In 1860 Mr. Alfred Kitching was approached by 
the other directors of the Stockton and. Darlington 
Railway to dispose to the company of the Hope Town 
Foundry for the extensions required to the works of 
the railway. At that time he. was himself deputy- 
chairman of the railway, and. considered it his duty 
to meet. the wishes of the board. Moreover, he was 
beginning to see that the railway companies were 
building more and more engines to their own designs, 
a fact which caused him to consider that it would be 
more in conformity with his views as to designs if 
he gave up the manufacture of locomotives. Part 
of the general engineering work of the old firm was 
carried on subsequently at Whessoe Foundry, Dar- 


. lington, to which much of the best machinery was 


removed from Hope Town. Railway wagons, turn- 
tables, weighing machines, and general castings 
were made at Whessoe Foundry, and repairs to 
contractors and colliery locomotives were executed, 
but no new locomotives were constructed there. 

For many of the particulars contained in the above 
history of the firm, the writer is indebted to Mr. John 
Kitching, the son of Mr. Alfred Kitching, one of the 
original founders. Mr. John Kitching has also very 
kindly permitted Tur Excrnrrr to photograph 
original drawings from which the illustrations have 
been prepared. 








The New Handley Page Aeroplane 
Wing. 


INNUMERABLE proposals have already been ad- 
vanced with the object of improving the aerodynami- 
cal properties of aeroplane wings. Up to the present, 
however, real improvement has been effected solely 
by varying the conventional wing sectiori. Wings 
with radically unconventional sections—such as the 
doubly-cambered upper surface wing applied to the 
‘Wight’ seaplane exhibited at Olympia in 1914 
—have been tried and abandoned. Others have pro- 
posed or tried various forms of.cellular, wing construc- 
tions ranging from simple box-kite arrangements 
to devices rvesémbling a magnified honeycomb 
radiator. Some lof these wings have succeeded: in 
developing “‘liff’; others have not, and all, we 
believe, have .passed to the serap-heap. Other in- 
ventors, again, have been attracted by the idea of 
arranging two or more wi in tandem. As a more 
or less logical development of this idea, the Venetian- 
blind wing ‘has been p: and tried scores of 
times, more frequently, in all probability, than any 
other one form of wing. In view of the innumerable 
trials and fajlures with this type of wing in the past, 


it is “distinctly. startling. to. find that, disguise. it as. 


we may, the new Handley Page wing, about which so 
many rumours have been heard, turns out to be of 
the Venetian blind or slat°wing form. Mr. Page and 
his experts will perhaps not agree with this description 


of the new 's bia icUstsiien iuatnaions Adie 


the ws: tepecdace MBit: 1, should make clear, no’ other 


| simple designation can ‘be suggested: nN 
ih ix coupled | = 1008, 
inside | illustrated :in»the» earlier: editions’ of ; Janeé’s .' Air- 


ny ‘Zerbe produced a machine—to be found 


craft.”’in whieh: each “wing “was: a mer te 

tandem sections slightly’ overlapping, trai 

edge of one section overlying ‘the ar eae 
‘seetion behind /iti The’ sections were lenticular:*in: 
énd' view, andthe free age between an ‘adjacent: 
pait' was: considerable.'| With the ‘exception of’ the’ 
‘difference in the sectional form of the cross’slate and’ 
a difference inthe angle ‘at which the wing asa whole 
was arranged, the system was substantially the same 
as found in‘ the:new Handley Page: wing.:: We men-/ 
‘tion Zerbe’s wing system especially, but: we are well 


to have forestalled Mr. Page. 

The fact is, of course, that the virtue of Mr. Page’s 
new wing lies notin the adoption of the slat principle, 
but in the form-given to the section of the slats and 
of the Miaabos thined and the d¢erall assem- 
bly of the slats to make the complete wing. The 
general structure may. be destribed ‘as consisting of 
an ordinary wing of accepted section which 
a series of passages is formed parallel with the leading 
edge. The form given to the passages has been a 
matter of prolonged, painstaking, research, but the 
principles governing the final selection cannot: be 
stated further than by saying that the gap between 


to the exit. 


type shown in Fig. l. 


of the order of 200 to 300 per cent. 


Fig. 2. 


Not to scale 
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slots 


two-seater machines, one with ordinary wings, the | 
other with the ordinary wings modified with a slot | 
at the leading edge, as shown in Fig.’ 2. The modified 
wing may be described as consisting of the original 
wing with its leading edge brought back from the 
point A to the point B, leaving the ends of the wing 
ribs exposed as at C. and with the outline of the 
section restored by means of a metal-covered “‘ wing- 
let’ D attached to the rib ends. The winglet, it is 
to be understood, was definitely fixed to the ribs ; 
it could not, in the aeroplane examined, be turned 
about an axis so as to reduce or increase the section 
of the slot. The slotting was applied to both the 
upper and the lower wings. 

On the ascent, during the flight, and on the descent 
of the two machines, it was perfectly obvious that 
the slotting of the wings had profoundly modified. the 
aerodynamical qualities of the machine. The 
“slotted ” machine rose at a sharper angle, climbed 
more quickly, alighted at a much slower speed, and 
pulled up in a considerably shorter distance than the 
other. 
tail .down—during horizontal flight—at an angle 
which would have “stalled” the other machine. _It 
is stated that the machine can be flown horizontally 
with the centre line of the fuselage inclined at nearly 
45 deg. to the path of flight. 

The demonstration last week. suffered, from our 
point of view, by the fact that it was a popular one, 
to which all and sundry were invited... From a 
popular aspect it may be quite satisfactory to say 
that the’new wing has a very much greater lift’ per 
square foot than. an ordinary wing, that its listing 
power is two to three or three to four times as grea 
as that of the usual,construction.. From the technical 
and. scientific, standpoint, however, the statement 
cannot, we think, be accepted as it stands, nor'do we 
believe that Messrs. Handley Page desire-us to accept 





it without qualification. 


andre that hosts of ‘other: pioneers thight: be claimed 
the speed against the increased drag. The speed falls, 





the walls of the passages decreases from ‘the’ mouth | 
is not increased ‘or not increased to the same pro- 


So far, the results of laboratory tests are alone | hibitive extent, and is still within the ability of the 
available in connection with fully slotted wings of the | _ engine to. overcome. Her ange at the sketch of the 
These tests, we are assured, | wing, it -will, we think, 
have established. the fact that the slotted. wing .deve- | is what we should expect; and that as the angle of 
lops a very much greater lift per square foot of its | attack is increased it is possible even that up to a 
surface than an ordinary wing, the increase being | point the increase of lift may actually be accompanied 
Wings with but | by a decrease of drag. We suggest, then, that the 


GE. 


On Thursday of last week we witnessed at Crickle- | of attack is distinctly out of the ordinary. 
wood the ascent, flight and descent of two De H 9 | | case, in short, not so much of increasing the lift at any 


| 


Further, its pilot. was able to fly it with its | p 


It is not, we think, suggested that of two wings, 


pant ee ne Heer li Wa the ai wing when 


both wings are,s6t! Sith ‘thei at the same 
angle of incidence, and are moved at the same speed. 
Nothing that we: have heard: or ‘seencimplies such a 
dlaim; and until itis sovadvariced we shall prefer 
tolook at: the matter in a somewhat different way. 
‘An ordinary wing set’ atthe: usual small angle of 
\attaek can be made to develop two or three times the 
‘normal lift by inereasing the ‘angle of attack, provided 
‘the wind-speed is maintained constant... The trouble 
is, however, that as the lift increases so does the drag 
of résistance. Henee, in an aeroplane with a strictly 
limited output of energy from the engine, the. efiort 
to increase the lift by increasing! the angle of attack 
is defeated by the inability of the engine to maintain 


and, as: a consequence, :the lift) decreases. The 
limiting condition is reached when the increase of lift 
‘derived: from ‘the increased) angle of attack is just 
balanced by the: decrease ' of ‘lift produced by the 
enforced reduction of the speed. |The tiachine in. this 
condition: is’ on’ the point’ of “stalling,” and is in 
danger of falling or executing a@ tail slide. In the new 
‘Handley Page wing, we suggest, the construction is 
such that it is possible to fly with the tail of the 
machine down in an attitude quite heyond the reach 
‘of: an ordinary machine. In this attitude the lift 
is increased, as’it would: be im the ordinary machine 
if the same attitude: could: be reached, but ithe drag 


be agreed that this result 





THE NEW HANDLEY PAGE AEROPLANE WING 


one slot near the leading edge are stated to show about | curve of lift against angle of attack for the new wing 
55 per cent. more lift than similar wings without | will not be found to reveal anything much out of the 


usual, but that the curve of the drag at various angles 
It is a 


given angle of attack, but rather of decreasing the 
drag. 

Whatever may be the exact explanation, it seems 
certain that the new wing represents an important 
step in advance. It clearly permits the machine to 
which it is fitted to fly at very low speeds relatively 
to those hitherto regarded as the minimum, for it 
enables the pilot to place his machine in an attitude 

which permits him to work on a portion of the lift 
curve quite beyond the reach of the ordinary machine. 
In actual flight, of course, the problem is not to 
increase the total lift, but to maintain it, at all speeds, 
constantly equal to the weight of the machine. With 
the higher portion of the lift curve made available by 
the new wing, it is obvious that the total lift can be 
maintained by dropping the tail and reducing the 
speed. It is‘ not to be supposed that passengers will 
relish travelling at a slow speed with the cabin sloping 
downwards towards the tail at angles up to 45 deg. 
The journey will, as at present, be executed at high - 
speeds with the fuselage horizontal—if necessary, by 
roviding means for varying during flight the area 
of the slots in the wings. During descent or ascent, 
however, the slots will be opened with the result that 
slow landing speeds and ascents at sharp angles will 
be possible. The inclination of the fuselage to the 
path of descent or ascent will just about equal the 
inclination of the path to the ground surface, so that 
during the descent or ascent, the centre line of the 
fuselage will remain substantially horizontal. Alter- 
natively, the new wings may be built on to the 
machine at much larger angles than hitherto used. In 
this case the required lift will be obtained with ‘wings 
of reduced area. The horse-power required to drive 
the machine at a given speed will be less, or with the 
same horse-power ‘the lift may be increased and the 
extra lift be utilised to carry wings of greatly increased 





weight and strengtn. 
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The Companies’ Proposals as to 
Railway Rates... 


A vERw important stage in the proceedings beforé 
the Railway Rates Advisory Committee was-reachet) 
on Tuesday, the 12th inst., when 'Sir John: Simdn, 
on behalf of the Railway Companies’: Association, 
put Sir William Plender:in the witness chair.«: Oh the: 
following day Sir John handed ima: statemeént. and: 
then Sir Alexander Kaye Butterworth gave evidence. 
It may be recalled that Sir Eric Geddes’ | proposals for: 
the railways, as outlined in White Paper Cmdi- 787, 
follow, in many tis, the course in the 
United States by the: Transportation Act of: 1920 
The Inter-State Commerce Commission has, »for 
instance, been authorised to prescribe such ‘rates ‘as 
will earn a fair return. Sir Eric’s proposals are that 
the rates and fares shall earn a net revenue substan- 
tially equivalent, on some pre-war basis, to the com- 
bined net revenue of ‘all the companies absorbed: in 
the group. The railway companies want 
recognition of the principle that their charges ‘shall 
be such as will, under efficient and economical manage- 
ment, earn a net annual railway income:sufficient: to 
yield 5 per cent. on the aggregate existing capital 
expenditure at the end of the present year 1920. 
The 5 per cent. is to be based on the whole diture 
of the companies and not on their individual liability, 
and shall be equal to 5} per cent. on the capital actually 
subscribed. Such a sum on the 1913 figures would 
provide, in round figures, 59 millions, or an:increase of 
10 millions over the net revenue of 1913, and, as loans, 
debentures, guaranteed and preference stocks are not 
to benefit, there would be about 28} millions for the 
owners of the 394 millions ordinary stock—excluding 
nominal additions—which would be equal to 7.19 per 
cent. As a set-off against this increase there is an 
income tax of 6s. in the pound, as compared with 
Is. 2d. in 1913. Opinions differ as to what the phrase 
“‘ substantially equivalent ”’ already quoted from the 
White Paper, Cmd. 787, reallyemeans. Sir William 
Plender said that if it were intended that there should 
be, not the same rate or amount, but the same value 
in purchasing power, then the rates of return on capital 
should obviously be raised above the pre-war return. 
As proof of the necessity for this course we would observe 
that these 10 millions would, in 1913, have raised the 
net revenue of that year by 8 per cent., but now, 
owing to the greater expenditure, it will produce 4 per 
cent. additional only. Sir Eric Geddes’ proposed 
policy was criticised as regards some aspects. The 
White Paper in question said also that the first object 
of the revision of railway rates and charges will be 
to secure “financial equilibrium to the railways of 
Great Britain as a whole.” The railways, it must be 
remembered, are to be grouped and there will have to 
be what Sir William Plender termed lopping off of 
railways where they are situated in the area of a 
different group. The interests of the Great Northern, 
Great Eastern, and Great Central in Liverpool were 
named as an illustration, and it was claimed that such 
companies so placed would obviously require some 
form of compensation. Attention was drawn to the 
fact that the United States Transportation Act says, 
where ordering that a plan for the grouping of the 
railways is to be prepared, “Competition shall be 
preserved as fully as possible and, wherever practic- 
able, the existing routes and channels of trade and 
commerce shall be maintained.” The British policy, 
as outlined, provides that “all direct competition 
between the groups shall, as far as possible, be 
eliminated.” If this means that one group, now ina 
district which will then be wholly within the sphere 
of another group, is to withdraw from that district, 
inequalities of a serious character would be. intro- 
duced and “financial equilibrium” could not be 
attained. No wonder Sir Alexander Butterworth 
said that this ‘has been one of the things that has 
puzzled us. We have wondered what it did mean.” 
A factor arising out of the Ministry’s proposals is 
that the companies can do nothing as to uniform rates 
—in fact, they can hardly move at. all—until they 
know what is to be their future. Certain groups have 
been outlined, but it is certain that they will not be 
adopted, and until a scheme has been agreed to no 
company can start to work. It must. be remembered, 
too, that the rates and charges in existence on August 
15th, 1921, cannot be raised for another eighteen 
months unless fresh provision has been made by 
Parliament. This condition is consequent upon the 
insertion, to protect the railway companies, of certain 
words in Section 3 of the Transport Act. On this point 
it may be observed that the railway companies pro- 
pose that in the new Transport Act provision shall 
be made for some interim, machinery to deal with 
rates and charges after August 15th next until the 
tribunal outlined in the White Paper is set up, and that 
a date be fixed in the Act by when the companies shall 
submit draft schedules of scales and tariffs, together 
with a draft revised classification and general, con- 
ditions. These provisions are then to be considered. by. 
the new tribunal with a view to their coming into 
operation. on an “‘ appointed day ”’ to be fixed by the 
tribunal. 

We need not refer to the other proposals of the 
companies, as they have been freely noticed in the 
Press and can be read in the evidence of October. 13th. 
The charges are to_be prepared with the aim of secur- 
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ing ithe maximum of simplicity and. uniformity,) of 
encouraging, the consignment of, traffic in quantities 
which, will lead: to the economical use of rolling stock, 
and, shall be: based as far. as-possible on actual: weight 
carried. - Exceptional rates are ‘to be discouraged: and, 


and exclusive of, cartage:. Suggestions as to owner's 


posals are likely to be received | would 'seem ‘to have 
been expressed by Mr. Abady, speaking 
the) Mining ‘Association of Great, Britain; who said that 
railways which are not ona proper-paying basis are 
of no use to the trader or to the ‘traffic of the country ; 
so that in principle the Association was in agreement 
with the railway companies that there should be an 
adequate return for the services| rendered. The ques- 
tion on which difference might arise was as to what 
was meant by adequate. 
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MECHANICAL STOKERS, 


Sm,—Tuxr Enerveer, April 9th; page 379, printed @ 
interesting report of the di ion at the Manchester Engi \ 
Club re Mechanical Stockers, &c., including Mr. Stromeyer’s 
warning against pushing boilers too far—and comment from 
Mr. Stromeyer is accepted far beyond the British Isles with 
absolute confidence. Too many factory boilers, however, do 
not average more than 5 Ib. to 6 lb. evaporation per square foot 
of heating surface. Surely a higher rate should be attempted ? 
—¢.g., the coal burned per square foot of grate and the évapora- 
tion per square ‘foot of the fire-box and first foot of the tubes 
in a full-powered locomotive is vastly higher, and some of these 
boilers have had a long life. 

The Scientific American Supplement, December 18th, 1915, 
quoted several instances of large power-houses where the duty 
of the boilers had been increased from 206 to 400 per cent. 
Professor Bone on surface combustion showed that the boiler 
will easily absorb all the heat that can be delivered to it, “‘ the 
only problem being that of getting the heat to the tubes.” ‘“ The 
boiler is able to. absorb as much heat as the fire can produce.” 

Research by the National Council of the U.S.A. into the 
properties of boiler steels at various temperatures showed 
hthe tensile strength to reach the minimum at about 200 deg. 
Fah. aad the maximum strength at about 550 deg. Fah., where 
the tensiléstrength is 10 per cent. greater than at the normal 
atmospheric temperature. Surely this leaves a wide margin 
for getting: more duty out. of a boiler, since the record of experi- 
ments printed in THE Encrvegr, June 7th, 1916, showed that 
the temperature of a boiler tube is within 10 deg. to 20 deg. of 
that of the boiler water. By Forbes’ experiments the absolute 
conductivity of wrought iron is 480.78 B.T.U.’s per hour per 
square foot of.plate lin. thick, per degree difference. 

Some Government boiler inspectors—doubtless as a legacy 
from the‘old-time iron boilers—seem to have an idea that the 
safe life-of ‘a, boiler is only about twenty years. Even when the 
original thiekness of ; late is still unimpaired, they fear the-plate 
may haye become bi ttle due to “ fatigue,” and boilers have 
been. wrongly condemned. Test strips cut from furnace and 
shells of modern boiler steels after thirty years’ continuous service 
have proved to be identical in tensile strength and elongation 
with test strips when the boilers were built. 

August 9th. 





E. C. 8. 


THE ‘“‘ MECHANICALS ” AND ASSOCIATE MEMBERS OF 
COUNCIL. 


Srmr,—As one of the members present at the meeting of the 
Institution of Mechanical Engineers last. Friday, I suggest 
that you should endeavour to give some explanation in your 
columns of the scene which was so happily ended by the very 
tactful and statesmanlike speech of Mr. Richard Allen, member 
of Couneil. 

It appears»to me that the proposed admission of associate 
members to seats on the Council is not # question which should 
be decided until the members generally have been notified 
of the arguments for and against the proposal. To spring such 
@ proposal upon a meeting of a mere fraction of the whole body 
of members, when such a meeting might well comprise a majority 
of associate members is, in my opinion, unfair to the members as 
a whole. A resolution might conceivably be then passed by a 
small minority of the actual members, which would be binding 
upon the whole. So far as I could gather from the remarks of 
certain speakers, they conceive that the views of associate 
members as a class do not receive adequate attention from the 
Council as at present constituted. It is difficult to understand 
what views can be. held by the class associate members qua 
associate members, and I venture to suggest that the views are 
those of youth as opposed to maturity.. The speakers appeared 


voiced by one or more of themselves as members of Council, but 
surely a full member could equally well express such views if 
specially elected for that purpose. J trust that the, Council 
will take steps to ensure that a vote of the whole of the corporate 
members be taken by ballot before any such radical change 
of the constitution of the Council be attempted. 
E. R. Dorey, M.1. Mech. E, 
London, October 23rd. 


A PRESS JOB, 


Sm,—Your correspondent, Sidney J. Eglinton, asks for 
information concerning a pressing in mild steel, jin. thick. 

It is possible to blank it cold, but very few firms have presses 
sufficiently heavy. to do this work. In the. pressing it would be 
possible, by making sufficient operations, to produce the piece 
to any degree of flatness and eyery dimension to a limit of 
1/1000th of an inch. This would naturally be obtained by 
approximating drifting or broaching operations upon the press. 
The cost would be very high indeed im comparison with other 
procésses, forthe quantity named, 5000, would not pay for the 
expense of the tools: f 
The manner.in, which this piece could -be made the most 








economically would be to heat strips of steel—say Tin. wide— 


genertally;,-the rates: are. to;;be “station to: station”? |) 
risk ratesiare. offered. The spirit in which these pro- |) 
on behalf! of |) 


to think that the views of associate members could best be 4 


Oom 29; 1920 


SaaS 


to, ® dull’ red, ‘then ‘hy means of a simple pair of dies made of 
vn m yr fitted yobs Serre waiter: ppsk it out 

& 10 owt, or steam . ter, planishing under 

tboke ss pul be surface ground, pei and if the hole 

|were required’ to @' fine limft, jt ‘could be broached. A cold 

/pressing, ‘although possible, is not «a ‘very practical proposition, 

Northfiéla, September ‘29th: Herserr ©. Arwiracr. 
utah berm ootaoote , 








BRITISH STANDARD SPECIFICATION For 
PORTLAND CEMENT. 


Tur, British Hage ering. Standards ,Association has 
ublished a revised’ edition of the British Standard 
Brecificatidn for Portland Cement. © It is ever out that, 
in the light of the’ experience ‘gained, and of the improve 
merits in manufacture: adopted since the Specification 
was last irévised in 1915, and having regard to the altered 
arrangements for storage which are now coming into 
existence, a further, revision has keen found necessary, 
The following are the principal modifications which have 

mere TY aeeieune: Gas boa adele inal 
, nse} ma. ing it clear 
that no cement to which slag has been added, or 
which is a mixture of Portland cement and slag, wi}! 

se — 4 ete: the Specification. 

(2) vision has been made for sampling cement. 
when stored in deep silos. 

(3), The specific gravity test has. been eliminated. 

(4) ‘Lhe aeration of cement before testing for setting 
time has been dispensed with. 

(5) A provision has been inserted permitting the 
deduction from the total lime content of the propor- 
tion of lime necessary to combine with the sulphuric 
anhydride it when calculating the lime ratio. 

(6): The medium and ‘slow-setting cements have 
been replaced by a grade having a minimum initial 
setting time of 20. min:, and a maximum final setting 
time of 10 h. 

The .quick-setting coment, which formed one of 
the three standard grades is retained in the Specitica- 
tion, but is only to be supplied if specially required. 

A minimtim final settmg time is not now specified. 

(7) The clause relating to the supply by the vendor, 
free of cost, of a certificate that the cement has been 
tested and analysed and complies in all respects 
with the Specification, has been modified to provide 
that.1f sucha certificate is required it. must be so 
specified at the time of purchase. 

The booklet containing the revised Specificat’on, which 
is published for the Association by Crosby Lockwood and 
Son, may be purchased from any bookseller or obtained 
direct from the offices of the Association, 28, Victoria- 
street, Westminster, 8.W. I, price 1s. net, post free Is. 2d. 








INDUSTRIAL UNREST IN ITALY. 


THE following notes’ regarding the industrial unrest 
which has recently been’ experienced in Italy have been 
sent to us by the Fiat Company :— 

*« The fight between manufacturers and workers in the 
Italian engineering industries, which attracted so much 
attention by reason of the large number of men affected, 
has now been brought,to a close and work has been resumed 
everywhere. Contrary to certain reports which have been 
published, Italy was never in any danger of being sub- 
merged by a wave of Bolshevism. ‘The activities of a smal! 
and noisy minority of revolutionaries have received a lot 
of attention in the Press, but the great mass of Italian 
workers showed their determination not to be led away 
by leaders who did not have the real interests of the 
masses at heart. The causes of the conflict may be set 
out as follows :—Increased wages having been asked for 
by all the workers in the metal industries, these were 
refused by the manufacturers on the ground that the 
general state of the industry did not leave any margin for 
such an increase. It was pointed out to the workers that 
these constant increases in wages did not bring any relief, 
for they only tended still further to increase the cost of 
commodities. The men received this reply calmly, but 
immediately started a folded arms strike. When the 
manufacturers.decided to close their shops, because of the 
impossibility of operating them with workers who had 
decided not to work, the men refused to leave. No force 
was made use of to evict the workmen, who thus became. 
for the time being, masters of the whole of the engineering 
establishments of Italy. 

«€ When in possession of the factories the men claimed the 
right to exercise a control over their management. They 
maintained that that was the only method by which indus- 
trial peace could be secured, for, having a guarantee that 
they were not being exploited for the benefit of capital 
they would submit to a close discipline and production 
would be increased. 

‘It was at. that point that the Italian Government 
interfered by passing a law under which the workers were 
given a certain control in the management of the factories. 
The underlying principle on which the enactment was 
framed was that if.the workers were given the opportunity 
of collaborating ‘with the management in the internal 
affairs of the factories, they would realise that there are 
limits ‘which cannot be exceeded without entailing com- 
plete destruction, and it is anticipated that the co-opera- 
tion of capital and labour thus brought about will be likely 
to have a beneficial effect. on economical conditions and 
national prosperity,” 





Accorpine to information furnished by the United 
States Inter-State, Cx ce i , 159 railways 
purchased. during, the month of July last 9,627,491 net 
tons—of. 2000 lb.—of bituminous coal at an average 
price at the mines of 3.24 dols. per net ton, as compared 
with 8,880,021 net tons at 2.47 dols. in July, 1919. They 
also ‘purchased 1,518,444 tons of “spot ‘coal ”—this 
presumably means coal not purchased by contract— 
at an average price of 6 dols., as against 476,758 tons at 
2.40 dols: On July 31st, 1920, these companies had 
3,364,043 tons}/on hand, .as compared twith 8,782,275 at 








the same. date .in the year before. 
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that, In his address to the Institute of Industrial Ad- A STATEMENT made by ‘en fm miners for an increase of 
rove ministration on Saturday last, Lord Haldane dealt | mentary Secretary to ect Shipping, shows ormulated. If ted, this 
ation with the causes of industrial unrest. The root cause | the present penises ; The a level five 
tered was, he insisted, the-dominance of capita and=he | yards and houses. oe ve pate years, but 
— advocated the tion of the principle of common | ortipn ol of the: oe “4 to the 
“ae peevion under which those who rendered serviee would | the_ rs’ hed at. heen: inflated ‘é 
he paid aeeording to. their merits. aT tees the, Sharp Shipyard handed over to the owhiers should 
clear ment was used by Lord Robert Cecil in a Board, None of the yards are now being operated | Ww bgrant the 
l, or delivered at ‘the Labour Co-partnership Congress,} for shipbuilding by the prea | The expendi- | inc by it least: ix pate a desire 
will which has been held this week at the Royal Society | ture which is still being borne by the Government | to enter into negotiations with the miners pepre- 
of Arts. The defect of modern industrial organisa- | relates to the reinstatement of the Portishead Dock, |sentatives. It is not p woposed that the increase. if 
nent tion was,.it was asserted, the fundamental mis- | the operation of the Beachley power-house, the Chep- given, shall ‘be retrospe tive, but [date 


a conception that the business of a great undertaking | stow waterworks scheme, the hotising scheme,..and | from November Ist. re 
sing belonged te. the owner. That was only true as far as| the sale of surplus stores. There are at present.about +e we 

plant, aes and land a — but om 460 men employed at all the yards, and the weekly | - AT the moment , of going to press_an official « an- 
anid Fs & oa ee see ae = — Vous t om wage bill is about £2250. It is expected that the | nouncement has been made that Thursday’s meeting 
‘tar oe Mr. J. ad Whitley polyp ages Pind ab inte v4 AT portion of this expenditure. will cease af the | between the Miners’ Executive and the Government 
_ i. Pa abba pe sb 4 pernng a pew ne jer close of the current vear. had resulted in a provisional settlement of the coal 
Ave and indeed people began to ask wl rere tl 1 t ] tragtns.3 strike. . The hiteh whch had arieen.ia,saped ja.have 
tial - Adis BRO.) PER WHE, WETS He TRACES. A ae : , y been in connection with the Government demand 
tea ‘ * * N an a gee moe a =! the Se al of the | that: an assurance must be given-that-no- strike woul: 
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THE future of Richborough is still the subject of | builders, Mr. iat. Doxford will deliver the a take place before the National Wages Board had been 
of keen discussion throughout East Kent. A confer- | sidential add 1 th . f P constituted. Even now it will be necessary for the 
ica. ence is to be held at Ramsgate on November 6th, at | will : saya ~ me Pre 9 ewer provisional settlement to go before a national dele- 
B ! reg ) th, will take place. These include gold medals to Mr. in FEES decide whethe third ball ould 
ed. which Lord Beauchamp, Lord Warden of the Cinque|M. S. Gibb for his paper, “On the Importance of e t ae ‘Gas the - ae "s . er 
lor, Ports, will take the chair, to consider what steps should | Observing Correct Temperatures in Marine Propelling ne se ae will gs hte = ary ie 

be taken to assist. the development of the port. Installations, with special reference to Thermo- yetig shoprese’ t MMEco to bo governed by 


en 

" %9 2 to the eondition tha 

cts - 8 couples,’ and to Mr. R. J. Walker for his paper on udé and the rofits he 
“The Application of Geared Turbines to Merchant ir » ore ee 


= THE importance of undertaking the improvement of | — +4 
the Trent Navigation between Nottingham and | Ships.’’ The Institution’s Scholarship for 1920 has 
ch Newark was the subject of an interrogation in been awarded to Mr. Kgimund Jule Rang. and prizes 
nd the House of Commons. Mr. A. Neal, Secretary to will be given to Mr. EF. F. Craggs and Mr. Frank 
ed the Ministry of Transport, stated in reply that this | Wilson. 
oa question had been fully diseussed on the oceasion Rey FF 
nd. of the deputation from the Trent Navigation and| Ty», ‘ ; " me . 
Nottingham Corporation in August last. It was then il eeeeete on, Fon Aap ip nee 3 outer Cologne, 330 miles; the second half of the journey, 
pointed out that the schemo depended upon Govern- from Cologne to Cricklewood, 340 miles, was per- 
‘ ‘-! ment. This is a separate section of the College housed , 
ment assistance, and that nothing could be done until} jn an adjacent building acquired for this purpose. A formed in three hours. 
the Ministry had received the report of the Committee} sum of £28,000 has been spent on the building,. but 
a on Sn yg a = ee Bo the equipment, which includes a complete woollen 
a pw emit pea oe : and worsted plant, has been presented to the depart- | trial Christian Fellowship has been given, is on the 
ment by local manufacturers of textile machinery. |eve of being launched. The President is. the Arch- 
The cost of the building reconstruction has been bishop of Canterbury, and the Council will include. 


the 
por- 


A NOTABLE ceacengesialihight has been accomplished 
this week by a Handley Page aeroplane. The machine 
.| carrying one passenger flew from Berlin to London, a 

‘distance of 670 miles, in two non-stop flights in 
6 h. 10 min. The first flight was from Berlin to 


* * * 


A NEW movement, to which the title of the Indus- 


le * * * 

h 

i, THE proposed developments at Leith Docks were | borne to a very great extent by local manufacturers. | im addition to Bishop Gore, the Bishops of Lichfield, 
d discussed at a meeting held a few days ago by repre- it int grb Sheffield, Peterborough and Durhars, Mr. Arthur 


Henderson, Mr: J. R. Clynes, Mr. C. W. Bowerman, 
Other Labour leaders are said 
to be giving the movement their support, and a 
eampaign is being organised in various industrial 
centres.__Meetings will be addressed by acknowledged 
authorities on modern industrial needs, and others 
are; being: trained, with the object of delivering the 


expressed that a certain sum of money may be set} Acrive preparations are in progress for the Ship- | Church’s message, which is to fight unrest, to workers 
aside annually for the purposes of this work, so that | building, Engineering and Electrical Exhibition, | in all parts of the country. 
it could be carried out in sections. which will open in the Kelvin Hall, Glasgow, on * * * 
* *« * November 8th. It isa remarkable fact that this is re 

; practically the first exhibition of the kind to be held |. In answer to a question in the House of Commons 

It is understood that at yesterday’s conference | in Scotland, and it is not surprising to learn that all it was stated that the whole of the remaining wagons 
between the Engineering Employers’ Federation and | the space available has Pecei let The Exhibition which were. in the possession of the Ministry of 
the Arnalgamated Engineering Union, the men’s | wij] remain open for one month : : Munitions have been transferred.to the Ministry of 
application for an increase in wages of 6d. per hour . be iene ’ Transport. The policy which haé been adopted is to 
let these wagons out on hire to private users. 


was again under discussion. No official statement on 
the subject has been issued up to the time of going to REFERENCE was made in last week’s Journal to the * * + 
negotiations which were in progress between the 
Ir is re the Department of Overseas 


press. 
Ministry of Transport, the London County Council, by 
Trade, on the’ authority of the British Consul at St. 


Manat f : : and Borough Councils in the Metropolitan area for 
BERS of the Crewe branch of the: Associated | ii, construction of arterial roads. The London | Louis, that a local company is putting down a large 


Society of Locomotive Enginemen and Firemen have wi "be ian cony 
oad aiauat take <ebsietail : County Council has now accepted the proposals made | steel rolling plant, ith of competing with 
passed @ resolution against a strike Of railway men} oq 15. expressed willingness, on the unde: eastern steel manufacturers. ‘The plant includes six 


sentatives of Leith Dock ratepayers on the Commis- ‘ . ; : 
- sion. The new works at present authorised would, THe presence of floating mines “jn the English and Lord Parmoor. 
lI it is stated, cost £385,000, apart from the western Channel has been reported in messages from Havre 
t extension. With regard to the latter work, the Com- and Cherbourg. Sweeping operations h&Ve Hewsjam 
x missioners think that the time has come to. put the in ‘hand in Cherbourg, roads, more than one vessel 
Ae. work in hand, and they are only prevented from having had a narrow escape. 


doing “so by the financial. situation. The hope was S12 oft 


* * * 


at this juncture, which they consider would be un- 
justifiable. It was also resolved that in theeyvent of 
any resolution being submitted to the executive advo- 
cating a strike, no action must be taken until the 
question has been submitted to a ballot of the whole 
of the members. 
, eS = 

AN important agreement was signed on Wednesday 
which should have the effect of ensuring large supplies 
of oil fuel for France. ‘The parties to the agreement 
are the Anglo-Persian Oil Company and its allies and 
a French group, with which Sir Basil Zaharoff is 
prominently identified. A French company, with a 


that the Government will contribute at least’ 60 per 
cent. of the cost, to make arrangements for the con- 
struetion of the Eltham by-pass road. This work 
would be carried out by the Woolwich Borough Coun- 
cil. It has been decided to ask the Minister of Trans- 
port to receive a deputation of the special Committee 
of the Council on Unemployment to state the case 
for financial aid, to enable work on main roads within 
the county of London to be undertaken as well as the 
construction of arterial roads which are largely 
outside the county of London area. Rough plans 
have now been prepared for the Beckton—Barking 
road, which is estimated to cost £30,000 per mile, 


capital of 100,000,000f., is being formed, of which the |. oS ee 


Anglo-Persian Company will subscribe 45, per cent, 
leaving 55 per cent., which will give*eontrol, to be 
subseribed by French interests. A. good deal of pre- 
liminary work has been doné in acquiring sites at 
French ports on which. storage tanks will be con- 
structed, and in- making arrangements. through a 
subsidiary ‘@nterprise for the services of a fleet of 
tankers which are being constructed in British 

The now entered into will give the 

Persian Company ai important new outlet for a 

The French ports at which storage facilities are to be 
provided include Dunkirk, Havre, Rouen, St. Nazaire, 
La Palisse, Bordeaux, Marseilles, Bizerta, Algiers, 
Oran, Casablanca, and Dakar. 





At a conference held in Manchester at the beginning 
of the week, a discussion took place in connection 
hes proposed new railway in the Kassala distriet 

of the Eastern Sudan. This project, which has been 
before the Sudan Government and the British Cotton- 
growing Association, would, if carried out, connect 
| the Kassala area with the Port Sudan Railway 
Red Sea by a line about 250 pre ote Room 
mittee has been appointed to pons rales 
in detail, and it is believed that | the onmnnriiehe. 
recommend the construction of the railway, the British 
Government will be asked to give its guarantee to a 
loan to provide capital for the work. 





modern type open-bearth furnaces, as well as rolling 

mills of the latest design. The opinion is expressed 

that the plant is located near enough to the [Illinois 

coalfield, the oilfields of Oklahoma; and the lime- 

producing districts to ensure success for this venture. 
* * * . 

A NOTABLE event of the week was the centenary 
dinner of Messrs. W. H. Smith and-Son, at the Savoy 
Hotel. The occasion brought together the leading 
representatives, not merely of the newspaper Press, 
whose needs have been so well served by the firm, 
but those engaged in the writing and production of 
books, including artists and painters, and delegates 
from the stationery and allied trades. Rarely, indeed, 
has such a tribute been paid to a commercial house 


‘as was rendered on Wednesday evening to the great 







business which, from its beeline ore the Strand, 
has established bra 3 thro: ene out the length and 
breadth of the Uni i. The keynote of the 


speeches the high. stan@ard of service to patrons 
and of canal mn oath v Protdeadnied throughout 
the changing years by this typically, British firm. 
scheme | The list of Seaiews, included Lord’ Burnham, who 
proposed the toast of the evening, the Postmaster- 
General, Lord Riddell, Sir-Frederick Maemiiian, Mr. 
John Buchan, Sir Horace Marshall, and, of course, 


Viscount Hambledon. 
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FIG. 16—7-TON 


PIG. 17—STRAKER-SQUIRE GULLY CLEARING WAGON 
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FIGS. 18 AND 19—T{LLING-STEVENS 
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either end. with yet another reduction: gear+-ae shown. 


in Fig. 22. The weight a the chassis is given as 

eo No, If,* ’ gadeddibl the itdeadilic tepe, ondecinntions. tanabih. 

hdd | of large.diameter, pivoted about their centre near the 

‘THe cxhthitienad bomineseial inotor vehicles whieh, back axlei: The force of the‘ rams is: taken. by.a cross. 
opened on October: 14th at Olympia was closed last.| bearer beneath the body,.whieh is further to the rear. 
Saturday; and ‘provided @ busy week for those who had, | ‘Thus, as the body falls, afteritipping, the rams assume 


stands-there: It. was: 


that the majority of | a nore horizontal position and their bottom ends-are 


the people who paid for.admission did so with serious'| brought well. clear of the ground. In order t0 permit 
intention tostudy: the exhibits, not merely out of idle ‘the: ranis » to start, lifting the. body,: when, 9 this 
curiosity, while it was also gratifying) to) find , ani] position, the pivot! about:,which, the body, ||tips..is 
intelligent representative on practically every, stand, | brought well, below the! frame, and. is carried on deep 


regardless of the time at which it. might, be visited. 


| brackets, which have their counterpart on the body. 


In our issue of October 22nd. we described and illus. The line of action of the rams thus makes an angle with 
trated several of the vehicles then on show, and below , thé line j joining the pivot and the ram trunnions and 
reaction necess 


we givea further selection, butit must not be assumed, 
that this review covers, the whole of the machines, 
which were. exhibited, as, many of the vehicles are, 
already sufficiently familiar to our readers for it to/be 
unnecessary to describe them, again,; It, will/be taken 
for granted, for,instanee, that such, firms as Dennis). 
Bros, Fodeus, Leyland, Motors,,Mann’s, and Taskers, 
besides many others, were represented by their pro; 
ducts, and, the, mere mention,.of their, names is, suffi- 
cient indigation of the style of exhibit. 

The Hallford 5-ton tipping lorry, which is shown i in, 
Vig, 21, was one of the principal exhibits of J..and E, 
Hall, of Dartford, and is oneof nine made for the Singa- 


pore Municipality. For this reason. the body is made} pose 


of teak and is a, very fine. example of joinery,..In 
the illustration, the driver's; canopy. is shown. in skele- 
ton, but.as dispatched: to the East it is built up solid 
of wood. with windows all round. The chassis is of 
the makers’ standard, type with a four-speed gear and 
a final drive by, means of enclosed chains. Tipping is, 
offected, by a, hydraulic cylin 

just behind the driver’s cab. 





r which can be seen | The tank, which, it will be seen, has a steeply pea 
The ram carries two | bottom, will hold 1200 aa and has a door at the 





y for tipping is obtained. 
ple iron i 





sheaves at the top, oyer which are passed two wire | back the full width... A tight joint is made_against a 


ropes... The ropes are ati 
one, end and at the other 


to the ram. cylinder at | rubber gasket, and a quick-release device is used in 
to brackets fixed to the | conjunction with the clamiping, bolts, so that:the door | ; 


bottom of the body... Thus the vertical movement. of | can be suddenly opened. . This arrangement prevents’ . 
the ram, when tipping, is only half that of the body. | the water from trickling ‘out, as the door is gradually 
A pump driven off the gear-box by a light chain forces | opened, and leaving’ the eontents of the tank so. dry 
the oil from one side of the ram to the other when | that they willinot readily slide out..In any case the 
lifting, while gravity provides for thé return movVe-| door is so large that the tenk:can easily. be scraped 
ment. The ram cylinder is enlarged’ ‘at the top to} clean. ...The chassis of the vehicle..is. the maker’s 
provide ‘a small storage of oil, which, of’ course, iS] standard 5-tom ‘A’? type, and has a. four-eylinder 
the working fluid used. ‘The controlling levers are | engine with cylinders, 4}in. by .6}in.,. capable., of 
arranged just outside a window in the back of the | developing 65 brake horse power: ‘The valves of these 
driver’s cab, In order to jrevent “ overwinding”™ | engines aré operated by rockers; which, instead ‘of 
the tipping gear a by-pass is made in the ram, to come | oscillating on pivots, are attached..to spring: steel 
into operation automatically at the top of the stroke. | bjades of sufficient flexibility to permit the movement 

Just beyond the line of columns’ which separates | of the rockers. The possibility of slack joints is thus 
the annexe from the main building of Olympia there} eliminated, and a quiet running engine ensured. 
were two motor lorries which could be tipped on thrée | The springs of the rear axle take the driving torque 
sides, that is to say, over the back, the near, or the and thrust, so that a torque rod is not necessary. At 
off side. One’ of these vehicles, by the’! Société the front end the springs are fitted. with. hardened 


Anonyme Adolphe Saurer, of “Arbon, Switzerland, | ;teel balls which work in c 
appeared to have been designed and manufactured rear end there are cast iron slippers 
regardless of cost.’ It is undoubtedly a pretty piece | balls and totally enclosed. =p 

of mechanism, but we doubt if some of the vital parts | for a lateral displacement, 

have that’ robustfiess ‘which’ is generally considered | half an inch, which may ae er 
essential in’ # ¢drrimereial vehicle. The other machine, compressed - more 


iron cups. At the 











which is ‘ilfastrated by Figs. 14 and 15, is ore ‘of those | vehicle be operatio 
which’ were shown by’ British Berna Motor’ Lorries, | full of water. On a iv 


Limited, of’ Walnut Tree ‘Close, Guildford, Surrey. | into gee 
It is of 5 tons capacity and has ‘a standard 40 horse- | js then 
power engine. In order to permit the body being'| into the 









tipped ‘in the three directions just mentioned it is | solid mat: 
attached to the frame by means of four hinge pins.) engine i 
The 'two front pins, one on either side, permit’ side} and s 
tipping when the opposite one is: withdrawn. |The | and sol 
rear pins’ perform the same function, but also allow | the soli 


rear tipping. ‘For this 
pins are carried by a cross shaft mounted in 


Thus if the two ‘front pins are removed the body can by quratitag one levied” 


the) soclsite:dar'thiebe: co! 





Consequently, this operation 


tip about the’ cross shaft. If the two pins on ¢ither’| can “be repeated at will until the gully is apg 
side are taken out the load can be tipped out on thé’) cleansed. Eventually the original three 
opposite side. The power required to tip is provided’| water is consumed, and the tank filléd “with? eel 


by # long'screw and nat driven: off the main gear-box, 


matter and mud, a suitable quantity of the cleaner 


which is totally enclosed and runs:in grease. A pair | water being left in each emptied gully. 


of links connect the crosshead of the:nut with:a massive 


!,Although the: petrol-electric system has not, been 


bell-crank lever, one:arm of which can be seen plainly | tijiced to ‘the extent. that some engineers onee 


in’ Fig:'16.' ‘This lever is pivoted’ about the levél of the; expected, numerous: vehiclés have. nevertheless. -been | 


méin frame and .is connected with the centre: of the equipped with electric transmission ‘| by . Tilli 
body: bottom ‘by means. of a: universal joint. :.Anto-| Stevens Motors, Limited. ‘The! ‘absence. ot ichange- 


matic stops are 


of .its -stroke. the: body is tipped) backwards 


‘to stop the gear at thieends | 566d gears and a cluteh simplifies operation and. pro- 


motes smooth running. It.is also-claimed thatielectric 


stop blocks are-automatically, brought into position | tanemission ‘reduces: the maintenance cost... For 


between ‘the frame. and ‘the axle,.so| as to. limit: the coded Boishines 


frequent stops the extreme sim- 


involving 
ee eae plicity‘of the control. gear is,:no doubt, @ distinct 


load is thrown to the rear. ifs 
One of | the most i 


advantage. To stop'a vehicle the driver has only 'to 
‘tipping Wa°DS | throttle down the engine and apply the brakes; when 


at: the sh is the 7-to: xhibited by Renault 

| the show was -tonner, @ i ry. RAT, generated the:dynamo drops below: th 
Limited, of Seagrove-road,' West Brompton, which is. sr ta peed To aie the nic 
illustrated by Fig. 16 on page 424. It)has an enor. are ‘taken off and the engine throttle is opened, the 
mous steel plate. body, and..we should imagine that, | result: being smooth but even accelerations)” It is 


in the: hands, of | a; th 
easily | be. loaded beyond \its. nominal capacity. if,.a, 


ess contractor, it might impossible; the makers assert, for ‘a petrol-electric 
vehicle to get out of control and run backwards: ;One 


dense material: were being handled., It has, a fourtit cgi ‘the fitm’s’ exhibits’ at: Olympia was ithe :petrol:; 
cylinder-engine,. with cylinders 120 muni. -by460 mms} dotric single-deck saloon omnibus shown:in Figi 18. 


aud rated at38./8 horse-power, but actually powerful, 


The 40 horse-power chassis . of’ this.'vehicle’ is .con~ 


mit only; to handle 9) 7-ton losd, but ale £01] stsdcon more dr lets standard lines, but inorder 


enough, 
towa load. of 3 tons. extra... There, are the, uti four, 


to'seeure a good seating capaci 


ty the wheelbase has 


forward speeds .and: reverse, with a special lever for, 
locking, differental: heels ‘been made 15ft. 6in. long instead of 14ft. 6in:;-which 
a goes tober he ¥ t0.SEiP | ic"the length ‘usually’ adopted. With this ;inereaséd 


in bad ground. -The final drive is by means of a 


wheel base comfortable seating accommodation is pro- 


shaft-and bevel gears to alive axle, which .is ittad at vidied for thirty-two passe Sct Teuhbiichan tit. dimarein’ 








* No. I. appeared October 22nd. 


thé' duration ‘of stops, entrances aré provided: at: the 
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back and. front, of the, vehicle, so, that, passengers may: 
enter, and. leave the omnibus simulteneously. ‘The 
interior ‘is, divided inte, two the front 
portion seating, nineteen passengers, whilst. the rear 
section, which is reserved. forismokers, seats thirteen 
passengers.,A separate self-contained compartment 
is, provided for the dco, and jas this compartment, can: 
only be reached. by. a door on, the off side. communica- 
tion between the driver and 


semitelliptical roof, and i 

controlling gear, which. is pleads at the: 
end of the vehicle. | A/50 horse-power 3 te 4-ton/ petrol - 
electri¢ chassis, as shown: in Fig. 19, was.alse exhibited. 
A spesial feature: of this: chassis is. that, thé-engine 
crank: case:is sorednstructed that, thei bottom. part. can 
be removed without disturbing the alignment, of the 
engine. » Another! improvement | embodied. in the 
design: is that! the: dyname.and motor are. provided 
with internalcooling fans,instead of; external fans as 
fitted previously, the advantage of the new design 
being that the commutator end ¢overs ean be removed 
without ‘interfering. with the fans:: Theiframe of the 


- | chassis! is madvof pressed steel, and is braced by cross 


meinbers,; which have large gussets formed solid with 
them. ‘Each:main side member is pressed from one 
solid steel’ plate: | The engine is of the four-cylinder 
type, having a bore of 4fin::and a 5}in:'stroke. The 
speed regulator: controls the field currents of the 


> | generator and motor by connecting resistance in the 
hind | shunt winding of the dynamo and; by shunting the 


series winding of the motor. ‘The main controller is 
of ‘the tramway type with adjustable contacts. The 
chassis is fitted with a C.A.V. lighting set, as the lamps 
cannot be connected to the’ terminals of the main 
dynamo on aecount of its variable voltage. 

Among: the comparatively new makers of electrical 
vehicle are Newton Bros:; of; Derby:’ ‘This firm ex- 
hibited a 3}-ton vehicle with a tipping body, as ilJus- 
trated in Fig. 20. ‘The drivi “system of this vehicle 
is very simple and efficient. Two series-wound motors 

supported on springs are*plaeed! under the chassis and 
drive the! road “wheels -by’ means of pinions meshing 
with internal toothed rings fitted to the road wheels. 
The commutators and’ brushes of the motors can be 
readily itispected by lifting the end covers, and the 
motors themselves can, if necessary, easily be removed 
from ‘the ‘vehicle: '' Féur forward and two reverse 
speeds are obtained by' means of the controller, which 
controls the motors on the series paralle] system with- 
out the use of resistances. Liké most other electric 
vehicle builders, the makers of’ this new wagon have 
come +o the conclusion that’ ive electric 
braking is scarcely worth the additional complications 
involved, and plain series motors are therefore fitted. 
Lead or alkaline accumulators are used, according to 
purchasers’ requirements, and, generelly speaking, the 
capacity of the battery is sufficient to run the vehicle 
40 miles with a single charge. Semi-elliptic springs 
are provided at the back and front of the vehicle, and 
the extremities of the springs are fitted with special 











paphte bushings which do not require extraneous 
) fitted, both 






ith a brewer's 
4 of our issue 










by side roller chests: “The countershaft and silent. 
chains run in a bath of oil. This firm has paid careful 
‘| attention 'to the-désign of the control gear, which gives 
three forward and two reverse speeds, and is operated 
by a lever attached to the steering column. The 
segmental drum type controller is fitted with a Garrett 
patented, trip gear, which automatically returns the 
controller to the neutral position when the driver 
applies the brakes. ‘The advantage of this arrange- 

ment; is, of course, that, the’ driver cannot start the 
vehicle, whilst the brakes.are,on or with the controller 
handle in any position other. Soa the neutral position, 
and. excessive currents. cannot be drawn from the 
battery... As. the controller, handle must, always be 
brought back to the neutral position before the 
vehicle is set, iri motion, the speed changes must always 
be. made, in the proper sequence and there is no risk 
of the vehicle rushing forward when. the driver releases 
the: brakes, It can easily, be seen that in the absence 
of a,trip gear of this sort the driver, might apply the 
brakes, and, then switch,on the power. This would. 
cause @ very, heavy current to pass into the motor, and 
if, the.,brakes .were suddently released, the, vehicle 
would start at a dangerous speed, but owing. to the 
provision of this. patented interlocking gear all troubles 
of this,sort:are obviated... A pedal operated by the left 
foot.is provided for: use in, conjunction with this 
device when starting om hills., The road wheels, which 
are made. of; steel, are. well ribbed and are fitted with 
roller.bearings which. allow. for end thrust. The frame 
is. composed. of rolled..channels; reinforced by cross 
members and.corner. brackets. There are two inde- 
pendent. brakes which act upon the rear wheels, one 
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and a-vigid shaft,:which>makes this engine extremely 


beg the ordinary service foot brake and the other’a 
| easy to start up. 


hand emergency brake. ~The fornter is of the external 
contracting type}! whilst the latter is of the internal | »A)‘steam! wagon of sdrne: novelty was! shown by | Ht 
expandmg “patterns Both brakes ‘are’ lined with | Atkinson’ and Company, of |Frenchwood | Works, 
‘erode * fabric! *\An Ironelad' Exide battery: made | Preston, Lanes), and is:chiefly noteworthy on account 
by the ‘Chloride Hleetrical Storage Company provides! | of the adoption of-the uniflow engine. »As the vehicle 
the ‘driving current, and is capable of running: the: | is of the undertype, the engine is arranged beneath the 
vehicle ‘30-to'85 miles with a single charge: -Expe- frame: It‘has ‘two cylinders of fairly large size, as it 
rience shows that. this’is usually ample for ordinary’) runs ‘ata low’ speed:'' The inlet-valves are hardened 
town service, but, of course, if the cells are given a steel balls, and are operated by tappet rods. There 
heavy boosting charge for one or two hours the daily | are,’ of course; no exhaust valves, and the exhaust: is 
mileage can’ be greatly increased. | taken direct tothe chimney.''The drive is taken 

The Maudslay Motor Company, Limited; of Park- | from the erank shaft by’a‘ roller chain to a sprocket 
side, Coventry, showed two motor lorries and a 40 horse- | ; ‘ 
power char-a-banec. ~Qne of the lorries was of 6 tons 
capacity and had-a' platform 22ft. long for carrying 
bulky goods: '-The other was of the side-tipping type 
and had a specially low-body. This lowness is secured 
by staggering the cross bearers of the body between 
those of the main frame-and thus:saving about 5in- 
in the total depth.».The ‘tipping gear is»worked | 
hydraulically, ‘with oil,’ and employs two rams, one 
at either end-of the -body. ‘They: are swung) on 
trunnions on the: centre line of the frame..and-push 
against abutments fixed to the top rail of the body. 
Hinges with removable pins are arrangedon hoth 
sides of the frame, so that-the load can’ be tipped:on| | 
either side... Running’ from end to end. of the body, | 
and slightly out of the cenitre under the floor, there is. | 
a shaft which has a:pinion at each end... These pinions 
mesh with racks’ piveted:at their lower ends. to, the 
framitig. The: gear is ‘not: used for lifting purposes, 
but merely: to,ensure that. both ends of the. body tip 
together without any! warping action. The. oil for, 
operating the rams is:supplied by a small pump driven | 
off the lay shaft of the change-speed gear-box. .The | 
engine of this vehicle has four cylinders 5in. by Sin. 
and. is rated at 40horse-power. 

A 30-H.P., werm-driven 30-35 ewt. van exhibited | 
by J. I. Thornyeroft. and -Co.,, of _ Basingstoke, .is ; 
one of a number ordered by the London and; North- | wheel on’the rear axle, which contains the differential 
Western Railway Company, and has a chassis which | gear. ‘It will be interesting to see how this application 
is either, suitable,for a load of 2 tons in an open lorry, | of the uniflow engine, without a condenser, compares 
body. or a light char-a-banc or omnibus body to seat | in everyday use; withthe more orthodox steam wagon. 

eighteen or fourteen passengers respectively. .The | © During the progress of the show a demonstration 

chassis, which is of a new design, is of the same carry- | was made outside Olympia of a Foden 5-ton steam 
ing capacity as the old 20-24 horse-power type, but | wagon equipped with the Scarab system of oil burning. 
is fitted with an entirely new engine, which is of the | We recently described and illustrated this apparatus 
monobloc type with a leose cylinder head. The valve | in’ connection with the equipment on one of the 
gear has been re-arranged to provide a more compact | London and North-Western Railway locomotives, 
combustion chamber suitable fora higher compression | and as the burner is the same in principle in both 
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PIG. 22—RENAULT REDUCING GEAR 


by mounting the inlet, valves over the top of the | 
exhausts. The lubrication is by means of a gear pump | 


cases it is not necessary to enlarge upon it here; but 


| the system of getting under way, with a cold boiler, 
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FIG. 21—HALLFORD, 


forcing oil to the main bearings, and thence through 
the drilled crank shaft to the large ends of the con- 
necting-rods. Lubrication of the small ends’ is, as 
usual, by means of the splash oil which exudes from 
the bearings. The method of filtering the oil has been 
very. greatly improved. In addition to the perforated 
metal strainer at the suction end of the system, which 
prevents large particles of grit in the sump of the 
crank case from finding their way into the pumip, @ 
linen filter is provided’ on the delivery side. '' This 
linen filter bag 1s situated in a long port running the 
full length of the crank case. The oil’ is ‘delivered 
from the pump to the interior’ of this bag at’ one end 
and the filtered oil frorn the exterior finds its way by 
means of holes drilled in the port to the main bearings. 
To prevent damage to the linen bag by bursting; it‘is 
surrounded by a ‘cylinder of perforated metal, and the 
bag itself is very easily removed when required’ for 
cleaning or replacing, by méans of ‘a small’ cover at 
the end of the crank case, which ¢an be got at without 
taking dewn other parts ‘of the chassis. ‘The: pump 
itself is situated low down in' the crank case and’ is 
driven by gear frorn the crank shaft. ‘The low position 
of the pump is an insurance against any trouble due 
to failure to lft the oil when the engine is cold’or the 
oil is abnormally ‘thick. ‘The valves and goveriior are 
completely enclosed. The starting ‘gear is integral 
with the engine ‘and is’ proyided with ball bearings 
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is peculiar. It comprises a hand air pump, a combined 
air and water'receiver, and a steam coil of special 
heat-resisting' material. The operation of starting is 
as follows :—By means of the hand pump one of the 
burners is blown with air until the atomiser coil—~ 
which is’ placed» in the path of the | flame—is’ hot 
enough to turn into steam atiy water admitted to it. 
This operation takes from three to five minutes, during 
which ‘time’ the hand air pump: is worked. at the rate 
of about 20 strokes per minute. | :4s soon as the coil 
is heated sufficiently, water is admitted to. it from 
the bettom of'the air and water accumulator by means 
of a needle valve. The burner is then blown by steam 
thus‘ generated, and pumping is no longer necessary. 

Tn a short-time the second burner can also be operated 
from steam’ generated in the atomiser coil, and, as 
s00n‘as-10:1Ib:to 15 1b. of steam: is raised in the boiler, 
the ‘burners are.changed over to boiler steam and the 


atomiser coil removed from the furnace until again. 


required for starting purposes... On, a Foden 5-ton 

wagon with rubber tires, in regular service with net 

loads of from 5 to 8 tdns, in the JLondon district,.a 

peatomplane nt fill: eil-ol, abontsdegel. per. mile has 
been recorded. 


’ Whilst painbtielslls/ all. new pleasure cars are now, 
equipped with lighting dynamos and, many’ with 
electric starters, the! bulk of commercial vehicles, are 
still fitted with oil or acetylene lamps,:and are hand- 





started. Among users of vans and lorries electric 
lighti is snevertheless, increasing in popularit 

pyres dialing elitnitiates whé -troublé! ist befillnns 
reservoirs with oil or carbide, and provided reliable 
equipments are utilised the light can always be 
obtained by closing a switch: Commercial vehicles 
are, of course, ‘subjected: to: rougher ‘usage! than 
pleasure’ cars, which ‘run’ with comparatively | litt|, 
vibration, ‘but most’ firmsemaking lighting séts. have 
introducéd ‘machines: for ‘commercial : vehicles, aiid 
during the war some of ‘them were used success. 
fully tor lighting tanks, + 

Joseph * Laicas ‘andCo., ‘Limited, of: Birmingham, 
exhibited ‘a’ number’ of lighting and ‘starting: units, 
a@ cornbined magneto ‘and: dynamo: for lighting anc 
ignition, and lighting switchboards, batteries, lamps, 
&c. Other firms showing electric lighting’ equipments 
for ‘commereial vehicles’ were’ Brolt, Limited, of 
Oldbury ; the Rotax Motor Accessories Company, 
of Willesden Junction; C. A. Vandervell and Con. 
pany, of Acton; H. Miller’ and Company, of Birming. 
ham; ‘and 8. ‘Smith and Sons, “Lirmted of Great 
Portland-street, W. ‘A machine which is now appar- 
ently ‘gaining prominence is ‘a combined: lightiny 
dynamo and ignition unit, intended to replace th. 

to. On vehicles fitted with electric light there 
is no difficulty in obtaining a reliable supply of curren 
for working a spark ‘coil; and C. A. Vandervell anc 
Company and the Rotax Motor Accessories Compan, 
have introduced coil ignition ‘units. Both’ these tirns 
showed these equipments ‘at the’ exhibition. Thi 
contact’ breaker and distributor are generally housed 
in a circular’ case, and ‘are driven “by ‘a ‘corimo: 
spindle, which may ‘be geared to the dynatho ‘shait. 
The spark is produced by a dontact breaker opening 
and ‘closing the primary circuit of ‘the coil, which 
works without a trembler. The coil may be ari entirely 
separate unit, but in some cases it'is tnounted’ on u 
bracket together with the distributor, which is driven 
in the same mannér as a magneto. Thése coil ignition 
units are very simple, and are said to be reliable, but 
whether they will be employed on an extensive scale 
in this country remains to be seen. 

Magnetos were exhibited by practically all the 
leading British makers, such asthe British Thomson- 
Houston Company, Rugby ;. Joseph Lucas, Limited, 
Birmingham; the Conner Magneto. and Ignition 
Company, Coventry; North and Sons, Limited, 
London; Simms Motor Units (1920), Limited, 
London ; and the British Lighting and Ignition Com- 
pany, Limited, Aston, Birmingham, 
very good collection of electric starters for commer- 
cial vehicle service. The difficulty of starting the 
large and powerful engines of heavy lorries has re- 
cently caused some of the most important builders of 
these vehicles to look carefully into the possibilities 
of electric starting, for during the war considerable 
inconvenience was experienced and much yaluable 
time was often wasted in getting the large engines of 
lorries to start when urgently needed. The powerful 
engines fitted te such lorries require no. little effort 
to set them going, especially in cold weather... That 
electric starters can be successfully applied to heayy 
commercial, vehicles. has; been: proved,.. but;;it_ is, of 
course, evident that. starters; for engines of, say, 40 
horse-power must. be much more powerful and more 
robust than those commonly. fitted to pleasure cars. 
Most. of the makers of electric starters have, therefore, 
introduced. special machines, for high-power, engines, 
such as those fitted to eommercial lorries. The Rotax 
Motor Accessories Company, for example, has_pro- 
duced a machine: which is elaimed to ;be capable of 
starting engines up to,40 horse-power, even in the 
coldest weather... Other firms, such as'C. A,, Vander- 
vell and Company, and ‘Brolt, Limited, have also 
introduced heavy-duty. electric starters, and the 
time does not ‘to be far distant when many of 
thése «machines will’ be fitted to commercial, road 
vehicles. All the starters, made by the firms men- 
tioned are composed of series-wound motors, which 
are geared to the engine fly-wheel during the starting 
period, but a totally different type of starter) was 
exhibited by the British Thomson-Houston Com- 
pany.» The engine is started in this case with a handle 
as commonly fitted for the purpose, but very little 
exertion is necéssary to set the engine in motion. It 
is well known that one of the main reasons why it.is 
often ‘difficult to start a large engine’ by hand is that 
magnetos will not give sparks at very low speeds, 
and this so-called impulse starter has been introduced 
with @ view to overcoming this difficulty. The starter 
merely consists of a small device whieh is fitted to 
the magneto, and when the starting handle of the 
engine is given @ sharp jerk or twist the armature of 
the magneto is given a sudden “flick over,” and the 
rate at which the armature windings cut the magnetic 
field is equivalent to the rate obtained when the 
engine is at a fairspeed. It follows; therefore, 
that’ with very ‘effort on the part of the driver, 
the magneto gives’an intense spark and ‘the fatigue 
often: “in starting engines: fitted with 
magnetos without this accelerating device is greatly 
reduced. The device which “‘ flicks over ’* ‘the mag- 
neéto afmaturé ‘if the manner described is only opera- 
tive whilst the driver’ tirris the starting handle, and 
if it-is 'usedin eohjunction’ with°an ordinary electric 
starter it greatly reduces the battery discharge current 
owing to ‘thé’ réadiness ‘with which the magneto 
produces sparks, 
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Railway Matters, 





lv is said that the recent railway disaster at Houilles 

has determined the French Government to proceed with 
_he provision of continuous brakes for goods trains on the 
State railways. 

DuRING the dense fog of Saturday, the 23rd instant, a 
derailment, which caused considerable delay to traffic, 
occurred to an empty train on the St John’s Wood line 
of the Metropolitan Ratiwaye 


Tue Great Eastern Raify 

e »xample of the Illinois @& 
inviting the public to send: 
provements in the train 
Chingford, Enfield and Pal 
mented service is in operation 
Iv is suggested that the §@ 
lougth, possessing 4 locomofi 
36 goods vehicles, and of thie 
over by the Mid-Suffolk Li 
‘The latter line is in the hands 
was appointed on the petition: 
Company. gl 
Ir is pleasing to note thé 
even Canadian competitio 
stock for the New Zealand 
placed in this country, 
high-sided wag 
Cammall Laird ¢ 
motives of the 
Locomotive Co 
‘THe Metropolii 
the builders, : 
Trent, the first 
engines are of 
order, with 
cylinders 
pressure is #} 
















f Aly suggestions ag to im- 
& on those lines—the 
ates—-where the aug- 


taxpayers, in respect of 
to threé millions a week. 
Txe rail approach to Penzance Station consists of a 
single line carried on a viaduct of fifty-one spans varying 
in length from 15ft. to 19ft. This viaduct is formed of a 
timber superstructure, strengthened a number of years 
ago by steel joists, supported on timber piles, except as 
to the nine spans at the Penzance end, where the supports 
are stone piers. This viaduct is now being replaced by a 
solid embankment constructed of sufficient width to 
provide for two lines into Penzance Station, as well as 
a future engine line connecting that place with the loco- 
motive depot at Ponsandane. Its completion will allow 
large Great Western engines, which to-day are not per- 
mitted beyorfd Marazion, to run through to Penzance. 


THe paradoxes arising out of inter-state and state 
rates being subject to different control in America—the 
former being subject to, and the latter independent of, 
the Inter-State Commerce Commission—are well illus- 
trated at the present time by the situation in Chicago. 
Davenport and Rock Island are twin cities, but the former 
being in Iowa the fares there have been increased to 
3.6 cents per mile, as against 3 cents per mile to Rock 
Island, on the other side of the river, but in the same State 

Tinois- -as Chicago. The sleeping berth charges.are 
2dols. 32 cents more also. East St. Louis—that part of 
St. Louis which is in Tlinois—enjoys similar ae atages 
and is betteP6ft than’ the city term : 
is in the State of Missouri oak 

Ir is stated that when the present pve 
railways in Quepsistang are some odeil 
to travel from Gi 
miles, by rail. yvelopme 
learn that a furth of the.N Coast Railway, 
from the Styx River to W malgi, 94} miles from Rock- 
hampton, was recently opened. It is also estimated that 
the section to Mackay will be opened in August, 1921, to 
Townsville in March, 1922, and to Cairns in 1923. The 
total distance of the line from Rockhampton to Cairns is 
645 miles, of which 205 miles remain to be built. The 
section at the Mackay end to Carmilla Creek has also been 
opened, making 5700 miles of railway in Queensland. The 
total cost of this line is so far £2,500,000, and the 
estimated cost to complete it is £13,000,000. 


One of the means adopted to facilitate traffic onthe 
Northern ‘a. ame France during the war was Jby the 
addition of a track to double-track lines In one 
case, as described in the Benue Generale 
Fer by M. Urata, assistant ip 
track was espec for 
trains had 


slowly, nae 
track, the 
and if either of 


directions on a ‘strete : in; 
gradients on opposite sides of @ summit 
pedo had. to be made in one direction 4 
t in = opposite snare was impo 
owing to the regular route being near the 
narily, the —- trains. were Reapers 

during the day ahd 





fits ‘he 
single-track and double-track lines oré 
increase. the traffic facilities and to open- new routes-es- 


given up to military movements. 
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Notes and) Memoranda, , , 


oC peo isi iobtaified fii “zine ores} iwhich usually 
contain about | part to 200 of zinc. It was almost exclu- 
sively a German until 1906,.when United States 
extraction began. The’ American output was 300 lb. in 
that pe en wan in 1917, during the war, it rose to 207,408 Ib. 
maximum—no report having been 
pen ap sine the war began—was 94.262 Ib. in 1912. Cad- 
mium is also produced as the sulphide, which is the brilliant 
cadmium-yellow pigment. 

THE negotiations which were initiated by Lord Rhondda 
in 1914 for the purchase of the Groundhog coal properties 
= Northern British Columbia are being continued, subject 

to certain investigations by a syndicate representing the 
British Admiralty, states Canada. The Groundhog 
or lies 120 ns from Tidewater, at the head of the 

land one. _ 700 miles north from Vancouver. 
territory forming, it is 
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pralie a, which a small quantity of water constantly 
pes, carrying with it the deposits. “Thus the compart- 
prerea are automatically cleared of sand. 

Two British “8.8.” type dirigible airships have been 
séeured by Canada for use in the Newfoundland ‘seal 
fisheries. The object of introducing airships with trained 
observers into the service of the seal fishery, states Canada, 
is to find the patches of seals early in the month of 
and, having found them, to keep track of their move- 
ments and to advise the captains of the sealing steamers 
of the positions from day to day of these patches. It may 
be also possible for the observer to acquaint the steamer 
captains of the ice conditions from time to time, and thus 
assist them to-feach the seals by the easiest and quickest 
routes. Sea steamers are all equipped with wireless 
apparatus, whith could be used for this purpose. 

In reporting which occurred duri ing — a 
a factory near: ing oF 3 9p wiiere. “‘ Thermalloy ” : 
separated into its ingredients, Major T. Hi? 
Inmpecto of of Explosives, makes some™ 
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according to the Sw r. All the sludge from the 
‘works at Dalmuir and Shieldhall was sent to sea last 
year, but the larger part of that produced at the Dalmar- 
ndek works was pressed and ‘sold to farmers. The Dalmar- 
nock sludge yielded a revenue of about £2000 last year. 
a pressing all the sludge at’ Dalmarnock this year it is 
ted that the revenue..will be. increased. by .£1200. 
Tt. is claimed that developments under way at the Shieldhall 
works will save the city £7000 a year as com with the 
cost of sludge disposal at sea. If similar changes were 
made at the Dalmuir plant a further saving of £10, 
‘would be made. One reason why these changes have 
ota is that an economical price could not previously 
for the manure. . 
SMe instead of the 1 per ton : 














it is 
alternatives to regular routes threatened by the enemy or | to keep any vessel constructed of quartz for a long time} America are available in France, the ‘“‘ Economique ” 


above. 1500 deg. Cent., but. 
above 1200 deg.. Cent. 


| taking for the 










of each : funnel- | 
‘shaped. At the apex of the funnel a hole is provided 
























A more i , 
the chemical precipitation works of Glasgow is proposed, 
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Miscellanea. 





AT a recent meeting of the Belgian Cabinet, M. Franck, 
Minister for the Colonies, stated that deposits of coa' and 
iron had been discovered in the Congo. 


Tue total revenue of the Southampton electricity under- 

year ended March 3lst last was £111,992, 

as compared with £86,627 for the previous year. There 

Was @ gross profit on the undertaking of £25,278, leaving | a 

net credit balance of £4709, as ¢ with last year’s 

figure of £6029... The number of units sold increased from 
9,424,829 to 10,570,248, 

A pEMonsTRATION before the Academy of Science of 
Monsieur Loth’s invention to enable vessels to enter and 
leave port during fog was given recently by Admira! 
Fournier. Monsieur Loth’s apparatus involves the use of 
an electric cable. The Minister of Marine, it is reported, 
has decided upon the installation of the system in all 


French ports, there is some talk of laying one of the 
cables across the 1. 


“xe total annu infall upon all the land of the 
ybe. amounts to 29,! bie miles, according to a recent 
" ube ay Survey. Of this 

4 cubic miles drain off through rivers to the 

> water weighs abdout 
| an average of 
Tt appears that, 
Pmatter are thus 


laying plans for a 
ad, as part of the 
6 country ready to 
“over the world. 
gh evaporation and 
secretary, has esti- 
; erce, that the 
y miles of Palestine 





































With regard z Watt Commemoration 
Scheme, which was inaugurated by the Council of the 
Institution of Engineers and Shipbuilders in Scotland 
as a means of fittingly celebrating the centenary of the 
death of that great engineer, Dr. Murray reports that the 
efforts of the committee have been successful in raising 

£30.000,..which. will_shortly..be..handed over to 
Glasgow Universitys“Lhe University Court proposes to 
devote this *sum ious, the foundation of two James 
Watt chairs, one with heat. and the other 
with electrical engineermgy’ ie 

WE aro informed by the Deposgnset of Overseas Fande 
that it has been oreperd 0-1 
Agriculteurs de 
Confédération des ; 







ongres di 
f, and that the 
Départment 
e occasion to 
bition Fair. The 
Snonth of April next 
oa dates have not 
fhe Champ de Mancu- 
d will occupy an area of 
pspecting the exhibition 
: Caleta Granier, Com- 
: Marechal Bosquet, Algiers. 
c from Stockholm that a Swedish engineer 
ication to the Board of Trade proposing 
Sa large icebreaker originally ordered for 
now site at Vickers’ yard in Canada. The 
iS Said to be a very large one, and to be equipped 
g of 8400 horse-power. The price is reported 
250,000. From inquiries which we have made, it 
pear probable that the vessel in yuestion was not 
a by Russia. but was originally built for the Canadian 
Government in the yard of the Canadaian Vickers Coim- 
pany, and was named the Canada. Shortly after the 





















outbreak of war the vessel-wae-sold-tothe Russian Govern- 


ment and re-named the Mikula Selianinovitch. She was 
275ft. long, and had a moulded breadth of 57ft. 6in. 


THe merchant tonnage under construction in the 
United Kingdom, according to the returns of Lloyd’s 
Register, at. the end of September, 1920, viz.,.3,731,098 
tons, represents an increase of 153,000 tons as compared 
with June, 1920, and is 914,000 tons more than the work 
in hand twelve months ago. The largest increase has taken 
place on the Clyde, where there are now 1,327,593 tons under 
construction. The total tonnage commenced during the 
quarter amounts to 593,821 tons and includes many large 
vessels. Two hundred and twenty-nine vessels of 6000 tons 
and up are now being built, as compared with 151 at 
the end o ber, 1919, The vessels of 10,000 tons 
aniount to 64. The output during the quarter 
S.& decrease of about 40,000 tons as compared with 
the previous q a 
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will extend its activities to other industrial centres. 
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PLOUGHING MXCHTN ES’ PND APPLIANCES. 
JOHN FOWLER AND ©O., LIMITED, LEEDS, ENGINEERS 
(Por description ses page 434) 
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PIG. 1—STEAM-- CABLE-PLOUGHING ENGINE 
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PIG. 3—SELF-PROPELLED PLOUGH 
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Gas, Oil and Electricity; 


THE most obvious criticism of the paper which Sir 
Arthur Duckham read before the Institution of Petro- 
leum ‘Technologists at the Society of Arts last week 
is that it is composed of assertions unsupported by. 
figures. We are, however, not convinced, that it, is 
much, the worse on that account, even for the tech- 
nical men who listened. to’ it, and, for the general 
public, which is generally bemused by figures and 
nearly always repelled by them, it’ is certainly ‘the 
better for the omission. After all, the greater number 
of us have to accept statements on the authority of 
those who make them, and the value of those. state- 
ments is directly proportional to the reputation or 
known qualifications of the authorities. It is a 
curious fact that the public is prone te transfer or 
carry-over reiiability “from one subject: to another. 
Thus, during the war, as much attention was given 
to the opinions of novelists, scientists, or clerics on 
purely military matters, as was accorded to the views 
of soldiers and military technicians, ‘That is'a position 
which it is virtually impossible to ‘defend, and were 
Sir, Arthur Duckham ng outside the field. of 
his own knowledge experience, we should cer-, 
tainly hesitate to aceord that. attention to .unsup- 
ported statements which, in. view of -his.. known’ 
intimacy. with the subject: he hadyin liand, we do,.as 
a faet, give them. ‘But whilst,in'the cireumstances, 
we listen to him ' With évery respect, we desire, in the 
interests of science: ‘that’ the plan be not carriéd’ too 
far, but that statements tay be supported by proper 
facts and figures, so that they may be balauced 
against other and opposed assertions, 

Sir, Arthur Duckham is, of course, & firm -believer 
in gas, but, at the same time, he is convineed that 
oil, as a source of motive power, is only in its infancy. 
Wiser than many in his generation, he lays’ little 
stress on the not always certain economy of burning 
dil fuel, and beats ‘rather upoti the difficulties of 
transporting coal and coke. “I do not believe,” he 
says, ° that in future we shall be able to afford the 
transport facilities for moving coal. on. the congested, 
railway lines leading, to large towns. We shall have 
ito restrict the transport of fuel and ashes through the 
congested streets, We shall not. be able to afford 
the labour. required for all this work, neither shall 
we in future be able to obtain labour to perform the 
arduous work of a solid fuel, and cleaning 
and removing ashes from, Eten, furnaces or grates. 
Further, modern practice has already shown. the very 
great. advantages of. oil:fuel:for bunkering and for: 
stoking on board ship. Solid fuel- must gradually 
die out-for marine work. Oil fuel will take its place. 
"| Solid‘ fuel will be displaced for locomotives and our 
trains ‘will be fired with liquid fuel.” It is the con- 
venience of handling liquid ffiel that appeals to, Sir 


Arthur; and later on, we shall see that the convenience 
of handling and using gas) is, in, his. view, sufficient, |, 


to.compensate for its higher cost, This is an instruc- 
tive way of:looking at the fuel:problem ; a way that 


is ‘nearly ‘always neglected in scientific text-books— 





not only in‘ connection with fuels, but in connection 





‘429 
with many other things.! Thermodynamic efficiency 
is only’one item in’a long ‘aecount. Wheri the costs 
for labour’ and” for ‘transportation’ were ‘relatively 
low, ‘it was ‘of great ‘morient ; ‘how ‘that those tio 

itertis “have increased two, three and four-fold, it’ is 
86” so’ alliovportant’ as it was; and it is quite con- 
#22 ceivable that Sir! Arthur Duolkhany is perfectly right 
in laying’ more ‘stress’ on’ thé economics '6f handling 





432 | liquid and’ gaseous fuels and ‘lesson their thermo- 


dynamic value ‘than: is wsuially'done. ‘So strong is 


| his conviction on this point that’ he ‘asserts his belief 
>| that the industrial future of this’ 
7 | conversion of the coal at'the pits” mouth into liquid 


fies in' the 


and gaseous fu ‘Tt is: worth’ observing here his 


| attitude to: ova transmission of’ power. | Whilst 


sing its* value for many’ parposesheating 
being ex¢haded—-he deplores “ that the Government 


5 | Should have been miesiierised by the word" electricity’ 


and ‘thé day-dreams of thé electrical fanatic. They 
have ‘appointed Electrical Commissioners. ~» They 
should have appointed Heat,’ Power ‘and Light Com- 
missioners, ‘whose duties ‘should be to’ foster fuel 


| conservation on general lities, and not think only in 


terms. of electricity.” Whilst’ we —_ expect the 
electricians’ to rage furiously against ‘that’ view, even 
they'can’ scarcely deny that since econoniy of fuel, 
and particularly of our coal réesourcés, is’ the object 
sought, the broader the outlook the more satisfactory 
will bethe eonclusidn, ' We have mentioned that it 
is to gas that Sir Arthur is devoted, but’that his eyes 
are wide open to the advantages, for certain purposes, 
of oil'fuel. It is but natural, then, to find him seeking 
for a-method ‘that will satisfy ‘both needs, a method 
that’ will carbonise. coal’ efficiently, giving a good 
industrial and household gas and which at the same 


| time’ will provide the country with a ‘good supply of 


fuel oil: That’ dual end‘ can’ be! attained! he’ assures 


_| us, by the adoption ‘of the ‘vertical retort’ system of 


gas-making; combined with an ‘appropriate water-gas 
plant. | ‘It hhad7’ ‘he’ says, |“ oecurréd to’ several 
ave before the 'war that the heat in the-coke should 

utilised for the formation of water-gas by passing 
steam through the hot eoke. During the war it was 
possible to put these-ideas into ‘practicé, and remark- 
able’ results in continuous-working vertical’ retorts 
were obtained. It became possible with steaming to 
obtain over 20,000 cubic feet of very serviceable gas 
per ton’ of ‘coal, instead of 12,000. It' was further 
found that the water-gas ascending the retort pro- 
teeted the hydrocarbons generated from the coal, 
and so gave a further increased make of gas and lighter 
tar oils.” The ideal system, aceording ‘to Sir Arthur, 
is one, developed on. these lines, which would effect 
the total gasification of the coal, and would permit 
the gas to be stripped of all ** saturated hydrocarbons.” 
“ If the major portion of the coal'in this country were 
first treated by such’ a process,’ the ‘fuel oil ‘position 
would ‘be made much’ easier,’ as greatly increased 
supplies’ ‘would be forthooming, the demand ‘would 
accordingly tly increase,’ and, as’ far as I can 
calculate; gas could: be distributed’ to consumers at 
frornone and’ u-half times te twice the amount it 
would: cost ‘per heat 'tinit’ to supply ai solid fuel!’ The 
saving in labour and ttansport,' the cleanliness, and 
the efficiency of utilisation would far'more than com- 
pensate for this increased charge.” 

It ‘will ‘be gathered ‘from this’ brief survey of his 
paper that the fundamental principle underiying Sir 
Arthur Duckham’s scheme for the best utilisation of 
our coal resources is the generation of gas practically 
atthe pits’ mouth. The ideal is one that has long held 
the attention of gas engineers and reached its logical 
chmax in the proposal of Sir William Ramsay that 
the coal should not be raised from the bowels of the 
earth at all; but should be burnt in situ, the gas being 
brought to the'surface and distributed throughout the 
country. Schemes of the kind are in direct rivalry 
with ‘electrical ‘distribution of enérgy to which this 
island is almost committed!’ Between’ the two, it 
is difficult indeed: to judge, and we must agree with 
Sir ‘Arthur that it is desirable that the whole matter 
should be considered ‘by a' body of Heat, Power and 
Light Commissioners: Electrical transmission of 
power hasbeen carried so much further than gas 
transmission that its advocates are able to provide 
an overbearizig weight of evidence in its favour ; but, 
nevertheless, a great deal is’ known, though on a 
smaller seale, about the distribution of! gas, and no 
one'can deny that it would ‘be in the ‘real interests of 
the dountry: fully'to investigate the proposals before 
we are so enmeshed ‘in’ colossal’ schemes of electrical 
generation and distribution that; eenkye from ‘them 
will: be saint 


Industrial Concentration.in Germany. 


Increasing progress has been made in Germany 
in recent months in the constitution of huge indus- 
trial. undertakings of a trust-like character in the 
coal, iron and steel and engineering industries. During 
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the,.years immediately’ preceding the. war, not 


enly . were. the erection..of) new .works,,and,the 
extension of existing factories in-process of execution, 
but a system of, amalgamation of different, concerns 
in. the: ¢pal, and iron,and steel industries was -being 
carried, out. The, mutual rivalry, displayed .by.seme 
of the’ leading companies} in this respect, was’ based 
upon, the desire to, create, with the iron ore. resources 
then. their possession, self-contained un 

which. would be, independent, as. far.as. possible,of 
external sources of,supply,,.except. in the cases. of 
those works which consumed foreign ores in addition 
to, those won, in, their own, mines. . It} was,in those 
days..always. possible, for the companies,,to, raise 
additional capital for. their,,developments, .as, each 
was, associated with a separate banking group; but 
there is mow no question of,|raising fresh, capital | pro 
specially for the new moyement, for the new capital 
is mainly derived from the sale of German. under- 
takings in, Luxemburg and the participation of French 
capital jin ia) number, of works. in the distriet iof, the 
Saar. It is,said, also; that American capital is support- 
ing one of the. groups. -What, degree of, truth, there 
maybe, in this, assertion we cannot say, but. it. must 
not. be, overlooked. that. American interests have 
established. this. year two concerns in. Germany, 
partly for the importation of United States. steel, and 
one of these is reported to have already delivered. a 
large quantity, of shipbuilding plates, &c., (badititeer 
burg shipyards,{ | 

With, the, zelease of.an. enormous ‘sum. im. paper 

marks from the disposal of the properties in.Luxem- 
burg and, the sale to. French interests of large: blocks | assoc 
of shares. in, various, Saar. werks, the question: arose 
as to the best, manner for dealing with the money, 
the final result. being a decision of the German 
interests concerned, to develop their remaining. pro? 
perties in Germany, enter into suitable communities 
of interests:and.absorb other works if possible. .It 
is this policy that.has been pursued in recent months 
and is being continued actively atthe present. tim 
The companies in question have acquired further ca 
mines and are-seeking to obtain possession of others, 
despite. the threatened socialisation , of the coal 
industry jn the near future, and havd abserbed.or 
otherwise. secured control over iron and steel! works 
which are not based upen the ownership of coal and 
iron.ere resources. But what is remarkable; and what 
represents a new departure in this connection, is the 
taking over by these companies of various engineering 
works. While the large self-contained iron and,steel 
works are enjoying a fair degree of prosperity in 
paper marks, -resulting from high sale prices and a 
favourable demand, the mere. rolling mills and: the 
engineering works, are struggling along in the face of 
dear materials, high) wages, \&c., and are therefore 
not disinclined to listen to overtures for the establish- 
ment,.of communities of..interests with the large 
steel works..or for the. transfer .of ,,contgol.te 
the latter, inasmuch, as either, method, implies the: 
guaranteeing of the supply of semi-finished materials 
and of coal ofthe particular qualities, required.’ 
A further factor in the situation isthe creum 
stance that the Germans are not irresponsive: to 
suggestions for the mvestment of foreign eapital in 
their undertakings... Dutch interests, representing 
foreign ore companies, have already acquired control 
over. one German iron and. steel works, and a second 
Dutch company, which intends to erect, blast-furnaces 
and steel works in Holland under the financial suppert 
of the Government, has obtained such a large share 
in one of, the largest, steel works in Germany that no 
fewer than six Dutch directors are to be elected to 
the latter's board next month. .On thé othet, hand, 
the Swedes are reported to be also participating: in 
Teutonic steel works, but if any steps are being taken 


in, this-direction by American | firms, the particulars, 


have not been, published, and no more than the 
rumour previously mentioned, exists. 

It. may. be, that the absorbing. or controlling 
companies, (under consideration. have chosen / the 
night, path for)the. investment /of.‘released funds 
by extending. their. scope of, activity so asi to 
include engineering works, which, if they retain their 
individuality, will at. all events lose, their independ- 
ence. The question as to the appropriateness -of the 


expansion can only be decided by future experience: 


All that can be said at present is that the immediate 
future is represented by the gradual erection of a.few 
huge self-contained: groups. of a..wider scope. than 
those which existed in 1913, and'whose. position, as 
colliery owners, also, will raise some intricate problems 
when the new coal socialisation Bill comes forward 
for consideration in the near future. 








THE Suez Carial Company is pressing for the removal 
of the Kantara opening Bridge: erected, as a war Measure; 
to give communication between the Egyptian railways’ 
and those in Palestine. It is said:to impede navigation. 


Institution of Meéthinical Engineers 


THE first general meeting of the Tnstitution for the 
current session was held last Friday evening, and was 
devoted ‘to the reading of Captain H-. Riall Sankey’s 
presidential address.::.Captain Sankey chose:as «his 
subject the engineering features 6f ‘the war, dealing 
with it in two parts, the first of which related te the 


of | @hgineering organisation behind, the lines in, France, 


and the second to the work ‘of engineers at: home. 
‘We reprint. the first, portion. of the address on ‘page 
418, and will give the second in a succeeding issue. 5 
- Following the conclusion of Captain Sankey’s 
address, the ordinary meeting resolved itself inte an 
extraordinary meeting to consider an alteration of the 
Articlés of Association proposed by the’ Council. The 
proposed alteration related to Article 23, and ‘aimed 
at the re-organisation of the membership of: the 
Council. _ At. present,,the Council includes all the 
past-presidents. It is to alter: the: article 
so as to make it read that. the Council shall include 
not more than four past presidents gnd not more than 
three past vice-presidents, while at the discretion of 
the Council, the chairman of any local branch 
of the Institution may be co-opted. It is also pro- 
posed to introduce an additional article whereby vice- 
presidents shall become past vice-presidents after | i 
serving for a period of eight years, and as such shall 
cease to be eligible for the office of Bal iat tie 
‘At present and wor in the: ‘ouneil has 
Pen went ‘ofthe 


Institution as distinct from the associate mem- 


reco ‘beth Foroposed Br ie. Gh Ayres, 
yres p< wy Article 23 to 


seed so.as to make it possible for associ: 

members to sit on the Council, the twenty-one 
ordinary members. of; Council) being composed of 
fifteen members and six associate members. If any 
associate member elected to the Council should 
become a fullmember during his térm of office, he 
was, according to Mr. Ayres, to retire and be replaced 
by another associate member, Mr. Ayres spoke long 
and earnestly, on subject, of his resolution, and 
it was evident that he had not a small following in 
the ‘hall: He ‘spoke, ‘he said, without animosity 
against the members of the existing Council, but he 
urged that the interests of the associate members 
eould not be properly looked after: without their 
direct representation on the Council. 

Mr. W. .F. Cully, as an alternative. amendment, 
proposed that. the article should be: altered.so as to 
make: it read that the Council shall be chosen from 
the corporate members only, 

Sir John Dewrance regretted the tone of the resolu- 
tions and thé introduction of what he regarded as 
“class war ”” itito' the affairs of the Institution. Mr-. 
E. R. Dolby’ ‘suggésted that the associate ‘members 
should be given: power to’ elect a full member ‘of 
Council :to «represent: their special interests: | Mr. 
Harold Allen proposed that both amendments should 
be withdrawn, in. order that, time might be given. to 
their, contemplation, and deplored the possibility 
of suc 8n important question as that involved in the 
am: ents being settled by a “‘ catch vote.” He 
urged that the inter should conie up again at the 





next general meeting, when the Countil’s proposed 
resolution would’ be submitted for confirmation. Dr. 


Hele Shaw said that he would welcome the introdue- 
tion. of the word corporate into the article as proposed: 
by. Mr. Cully, and, would welcome the advent. of 
associate members on the Council: _ Mr. Ayres’ amend- 
ment was, however, in his opinion, a dangerous one. 
Captain’ Sankey po pointed out that the question of 
asso7iate: mem of Council had ‘been considered 
by the ‘Council two years ago, and the opinion had 
been formed that the time was’not then ripe for the 
introduction | of thé ‘change. He ‘himself had no 
objections’ to ‘the presence’ of associate members. on 
the Couneil, and he thought that the Couneil would 
be; prepared, to reconsider the matter., Time that 
night, however, did, not permit the subject to be fully 

out, and he. would; join with Mr. Allen in 
requesting Mr. Ayres and Mr, Cully to withdraw their 
amendments on the promise that they should be 
brought up for discussion at the next general meeting. 
Both Mr: Ayres'and Mr. Cully agréed to this course 
being taken, and withdrew ‘their amendments. 


THE CONVERSAZIONE, 


The first annual conversazione of the Institution 
of Mechanical Engineers to be held at Storey’s Gate 
since the war took place on Thursday of last ‘week, 
when the’ President, Captain H.’ Riall Sankey and 
Mrs. Sankey ‘received ‘the members and their friends. 
It: was:a purely: social gathering, and entertainment 
for the guesta was provided by vocal and instrumental 
music in the library, while there was a cinematographic 
display in the, meeting hall. It had been intended 
that. the Royal art string band should play 
during the evening, but, unfortunately, it was delayed 
on the railway and ‘a d not ‘arrive in’ time. The 
films showed a variety of ‘subjects ranging ‘from 
rolling ‘mill machinery to herring fisheties and 
zoological gardens, but the most interesting was, 
perhaps, ‘that depicting steam navvies. at» work: in 
ironstone quarries in. the Midlands, excavating the 





stone itself or stripping the overburden and dumping 


‘Oer. 29, 4920 


it, by means of a long arm, well clear of subsequent 
operations, filme, ere, shown at;the Lincoln 
tg eee Homsby. There was a very 
large attendance, was ne HQ uncomfortable 
crowding, and by™ peat CPt to te Wiznmone arrange. 
ments between the basement and third floor crushing 
in, that direction was avoided, while emergency cloak 
rooms enabled everyone to secure their coats, at the 
finish, withont difficulty. 
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WILLIAM. ‘MBLVILLE. 


i dies 


‘Tux death: took | ‘place on 21st inst. at: his home in 
Bearsden, near, G w, of Mr}* William ' Melville, 
who until he retired about four years ago was Chief 
Engineer of the:-Glasgew and South-Western Railway. 
That post he held for twenty-five years, prior'to which 
he had filled important positions with other Scottish 
railway companies. . Melville, who was seveuty 
years of age, was a native of Dunoon: .He-wais appren- 
ticed’ to locomotive engineeting with the North 
British Railway, Company. In time he was entrusted 
=~ the —— of @ numberof the company’s 

portant undertakings, including the extension of 

Quen strest ‘Station and the construction of the 

t pier at , near. Helensburgh. 
es he joined ‘the staff‘of the Caledoman Railway 
Company, and while in its service he also carried out 
important work, In the course of his twenty-five 
years as Chief Engineer for the Glasgow and South- 
Western Compan ny, the developments carried out 
under his supervision included the reconstruction of 








iate | Prince’s Pier tion ago at PA ag er and the extension 


of St. Bnoeh' 
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VIBRATION. 


PbS. subject of “ vibration” is a very big one to be 
dealt with in one stort hee A ogni pst ay 
be set, up; in, almost. anyt: either-foreed or 
natural, waa may not n o PEE to mechanical 
appliances or ido with te provided.) the disturbing force 
does not coincide with natural period of vibration. 
If, however, thes of, thecdisturbig force and the 
vibrations do coincide the effect Produced | is cumulative, 
the and=trouble is 
more than likely to ensue. In a very lucid paper which 
Mr. Julius Frith, MoSe) read beforeithe Manchester Asso- 
ciation of Engineers on Saturday last, the author explained 
the effects of vibration on crank shafts, fly-wheels and 
alternating-current generators with the assistanee of simple 
models,’ Mr. Frith dealt’ at length with the subject as it 
affects alternators. He. said that if an, engine drove an 
alternator and there was nothing connected tothe elec- 
trical mains which had; any natural frequeney,)é.¢., the 
load consisting of lamps or:furnaces and not of big syn- 
chronous motors, thén there would be no great harm in a 
moderate cyclic irregularity. It. was..not,., however, 
advisable to.supply ata varying frequency,as that would 
calb:for'exactly corresponding changes in speed in) any 
pec Rags machiner 6 , generators or motors, anywhere on 
thé mains, 7.e., would set up @ vibration superimpesed.on 
their re 1 speed. This. vibration would» be either 
‘* forced or “ natdral:* H it were’ forced} the inertia 
of the synchronous ene would resent an attempt 
rapidly to increase and decrease its s and surges of 
power would result! "¥f,/6n' the dther hidnd, the vibration 
set up was of the same period as the natural frequency 
of any of the other machinery this latter would seize upon 
it. with avidity and: tommerease it till the swing got 
beyord’ the possible’ botinds, ‘abd one or ofher of the 
machines would eome out of step.. The. author pointed 
ont that an alternator might be set into a state of vibra. 
tion either by its own engine’ or the engines of any of the 
other. sets with which it. was in. parallel or by any disturb- 
ance on. the system, such ‘as:a motor coupled to an. air 
compressor. .- Jt! was, therefore, neeessary,: in. putting in 
& new set, say, in & generating; station, not only to. make 
sure (a) thatthe new did. not synchronise, with its 
own alternator, but also (6). that, it.did not do so with any 
of the éxisting alternators or other synchronous machinery, 
and. (c) that none of the existing engines syn¢hronised 
with the néw alternator. He said it was.a fortunate fact 
that it was not necessary to be able to calculate the natural 


frequency of the shaft and fly-wheel or of an alternator 


with any very great accuracy: “It was‘also fortunate that 
the quantities whieh had to ‘be caleulated and about the 
precise values of, which there might.exist some doubt, 
were under # square Soot so that a 10 per cert. error there 


only m ‘aS per ewated fre- 


- error in the cal 
queney. NTOM 2°uaHeLiauy 





ual sti th with i ; 
sel eyagh . 7 _tresh 
‘slag as @ c cop of as high a 
portal aaa conopot 5 extensive enough to 
determine the durability of the slag, but to the extent of 


the tests there’ were no signs of disintegration due to the 
ris apey A stilphur of other causes. Slag sarid, because of its 


nae easily workable con - 
If it must. be used its 
by the addi- 


lack of fine material,.does 
crete when_used as. a fine 
bebo qualities can pro’ 

tion of small emoy a ie a an h Greted lime, or 
other fine material. Provisions in specifications for slag 
aggregate calling ‘for a maximum sulphide ‘content 
of 1.6 percent. and ‘a minimum weight per cubic :foot of 
70 lb. are tentatively recommended. 
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is Air: Conference: pad 
' (Nbsolle*, 
AFTER. the Visit ‘to (98 fan aérodromeé on the are. 
noon of the’ 13th 4 inst. the Air ( ‘onference was resumed 
at 5 p.m. at the Guildhall.” ‘The first, paper read: was 
by ¢ ‘aptain F. 8. ais and i is summarised i in ‘what’ 


follows = 


‘PuCR NICAL Sapiens OF SmRVICH AND 
: Vit Av TATION. py 

The author, at: the owen remar, rked that, ia pe te ead, 
of the .war, two, types, of aeroplane, predo 
nainely, the single-engined, tractor, biplane, pot the 
twin-engined: , tractor, biplane.; Practically, all the 
machines, used, for civil flying up, to, date, were of, the 
same, two types. 

Now that. we had more time, for, careful, investiga-_ 
tion, before, designing, néw, machines , fe first pomt 
to be;considered was, were, there possibi ities of obtain- 
ing better all-round maebines, by, radical. alteration, of | 
overall design? Jt, seemed: distinctly doubtful, We! 
could, not,, for, the present, hope to obtain any, great: 
advantages, by, doing, so,., peer there, were. radical | 
alterations in power. plant, red reasonable | 
to continue with the ee re the single- -engine 
tractor, type, for; all machines ;up, to, the, largest, that 
would. be, satisfactory withthe largest, satisfactory 
engine, .1t.was iraprobable, Pos ang that the biplane 
was right, for all sizes and purposes. For any, type, of | 
wing structure.it seemed By Shy that, up to a,certain | 
limit of weight, a maonoplane form, was best.;, beyond 
that, and up to. some other limit, a biplane form; } 
beyond that again, a triplane form. ‘It would appear 
also, that structural, improvements in, winks; would 
tend, to, paige, these limits, and that, for commercial 
machines, in which rapid manceuyrability was of minor 
importance, they, would, be, higher than for, service | 
machines,.in, which rapid manceuvrahility wasiof great | 
importance. ..The problem, was suitable, for; mathe- 
matical analysis and merited a considerable amount 
of wo. 

For ‘iiichbeiie too large for, any single .engine— 
assuming. that, it. was proved. to; be economical to 
build such--it was doubtful whether engines mounted 
along the wings gave the best solution. The weight 
saved by mass distribution was mostly lost again in 
increased weight, required, to resist, stresses due to 
vibration and. drag forces... For large. machines, 
particularly of the flying beat type, it seemed possible 
that a type with central engine-room and geared twin 
air screws would offer the maximum desirable fea- 
tures. . Another. type worth consideration was the 
single tractor air. screw machine, with naultiple engines 
geared to the single tractor. Considerably more 
research was, required on methods of determining the 
forces applied to, and the load factors requisite for, all 
parts of the structure. Jt could not. be said that our 
present methods were entirely, competent. to, ensure 
the requisite strength and the, minimum weight for 
all parts of, the structure.,. Research, was, wanted, on 
questions, of weight, and efticiency,,of, gearing; the 
necessary clutches; &c., and on the gain in. propeller 
officiency, and, drag reduction for, the gear-diivem air 
screw, machine, as against the wing-engine machine. 

Turning to detail considerations, the author stated 
that.no,great advance could. be, made in efficiency, of 
air screws for, any, one set. of conditions ;. under good 
conditions probably, no more efficient thrust producer 
was possible, certainly at the same weight. Dura- 
bility, must be considered together with first cost,; 
metal was not necessarily better than wood on these 
considerations, Research work was required on suit- 
able coverings for wood, blades, to resist abrasion 
of long grass, rain, &c. Metal propellers appeared 
desirable, but must prove their superiority in service. 
More experiments might be made on the sword-blade 
type of multi-blade screw. For further development 
the first stép was' the production of an air screw the 
pitch of ‘which was variable simply’and accurately 
on the’ ‘ground ;'’ this result “had been practically 
accomplished. The: next stép was the production of 
one ‘the pitch ‘of Which wis variable’ in flight: “The 
ideal’ t6'be aimed*at was an air screw thé pitch and 
diatnete? bf which might be varied in flight. 

The future of aeroplanes dépended largely on engine 
devélopment. ' Assaming that’ the reciprocating type 
of intérnal combustion 6 was, on the whole, ‘the 
best mearis' of eoriverting® the heat energy of fuel into 
rotative’ power, we°rist aim at using heavier fuel 
that pedhy The development of paraffin carburetters 


seemed ‘highly desirable.’ Should it be ‘possible ‘to | 


dispensé' ‘with eléctrical ignition, even if only ‘after 
starting “up, ' ‘this ‘would be a great step towards 
reliwbility; ‘especially ‘a8 it would probably’ involve 
the diréet injection of the fuel and the scrapping of 
carburetters:  ’ 

Really sound reduction ete 2 between the crank- 
shaft and ait screw ‘shaft almost éssential for com- 
mercial lates: “All engines ‘should be * designed 
with ii ard with provision for varying 
the ony tid a simply as possiblé: “Air-cooled en! 
mvist'"bé ‘developed! “Raiials, essentially light 
horsepower,’ Seeried! correct for service idathiaa? 
burt’ the’ development ‘ot “line” cylitider air-cooled 
engines, sity, “sik- der ‘single row’ and twelve- 
cylinder vee, séemed uighly desirable for’ Uornmnipreitit 





| work. Was-it not) possible,the auther: asked, to pro-| 
'|iduce satistactory.-i 


|awould. be enermous.+,There seemed to be possibilities | 
was, by, curve, of L/D,on a base of lift coeffigient, the 


| | whichjwing form would give the minimum, drag at 
||.any, particular, multiple. of; stalling speed. ;.We, prob- | 
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(engines, ;vertical, or.vee7! 
The advantages for, single-engine. tractor, machines 


also.in, the two-sttoke! éngine for. aeroplanes, ipravided! 
it could be keptiofi the simple transfer port type. 
. Probably the-best, means of comparing wing | ‘forms, 


base, |beingJaid,,out jas fractions of maximum. lift, 
coeffigient.| Krom such a curve one, could see. at once | 


|| ably; had. sufficient; model,.data,.om, aerofoils, of, reetr 
angular. plan form and constant,section. .We required. 
|| date, on .aerofoils, of tapering | section, tapering, plan 
form,, tapering, plan, form. and. section, .. There. seemed | 
Aistinct possibilities of improvement, in, performance 
and structure in the employment of cantilever, wings, | 

of thick section. at, point of support, tapering in thick: 
ness, towards the, tip,, Partisnlarty: 4 in conjunction with 
metal wing..spars,,., Full scale ;experument on; wing 
forms jwas.essential at present, simultaneously, with 
wind tunnel work,... Sooner or, later .we.shoyld be able 
|.to.do iaiaaaaie all. experunental work in the wind 

el. 

As regards s1 ture of wings, there seemed to beia 

gengent opinion that, wings .would be. perfect .when 
entirely of metal, and only then. This might 
be so, but it, was.open to doubt, and there seemed no 
purpose in decrying wood. and fabric ; because, they 
were wood and. fabric, ; ; both, were very excellent 
structural materials. Research was required into 
protective, covering for wood, particularly with respect 
to preventing its “drying-out.” Research was re- 
quired: also ‘into’ protective: covering ‘for metal ;' it 
was possible: that the difficulties were as great as for 
wood. A decided superiority ‘of metal over wood was 
ness ‘and soundness of produvtion in very large 
quantities, and itwas) mainly' because: he believed 
that| aeroplanes! would éventually be built in very 
large quantities that he'advocated metal construction: 
For the present» he~should. advocate metal ‘spars, 
ribs, edges, &¢., ‘butfabric -covering. » With ‘the 
highest wing loadings:practicable at present fabric was 
quite @ sufficiently strong material, and it was not yet 
proved that its durability compared very unfavourably 
with that of very thin sheet metal. Metallic covering 
must be heavier than fabric,;:and unless the metallic 
covering constituted as well the strength members of 
the wing, in fact was the wing, the weight would ‘be 
prohibitive. The strength: of-a metallic shell of wing 
form was practically impossible to calculate’; it must 
be found by experiment. Certainly 1t appeared well 
worth while constructing and testing metallic shell 
wings, but it would be expensive work. 

The question of body structure was much the same 
as that of wings, with the difference that fabric was a 
less suitable material for covering bodies than wings. 
Research was wanted'on the question of suitable cover: 
ing material, light, stiff, durable, oil-proof, &c. At 
present the soundest form of body is probably'a girder 
built up of stéel tube longitudinals, and struts and 
steel wire tie’ rods covered with a suitable material. 
The’ monocoque form of body looked’ very’ pretty; 
if well: made, and partly because of this fact had many 
advovates: But it niust be’ ‘consideréd fairly on‘ its 
merits. It, again, was a structure the strength and, 
therefore ultimate detail design’ of which, must’ be 
deterniined largely by experiment. ‘It seemed highly 
desirable that a series of Comparative tests of mono- 
eoque “bodies, ‘both of metal and-of plywood, girder 
bodies" of metal, and’ girder bodies of wood and steel 
tis rods should be carried ‘out: 

The alighting gear was probably the ‘worst designed 
part of a normal ‘aeroplane. - Tt’ was a-niuisance aéro- 
dynamically, and perhaps that ‘fact might explain a 
certain lack of attentidn: ‘The ‘life’of an aeroplane 
depended largely ‘on a" “good undercarriage. It seemed 
certain that, in future, undercarriages must be designed 


witha long’! range of shéck absorber travel, with: dleo | P 


dashpots,-with lange ‘wheels and tires, Avith efficient 
brakes..| ‘This lastrequirementi called: for | front: wheels, 
which, might be designed either as’ secondary organs, 
only. ¢oming into action: to prevent, somersault, or 
as definitely taking part. of the load all the time. The 
latter, appeared . the’ :thore logical :proceditire..\'The 
brakes should be capable.of independént; operation 
for,steering on the ground, thereby dispensing with the 
so-called: steerable tail —_ which was, on the whole, 
unsound. te ofe 
After achlevitig im any ‘iidlniedietiongs with really good 
ground. work qualities came the reduction of its drag 
inflight: ‘Suitable fairing-around tandem’ wheels and 
of; the other: members» might be! found sufficient for 
machines of>medium speed; but’! probably for! Jong 
fast: machines some:form of folditig! gear would 
bevevolved. ‘Drawing ‘the whole! undercarriage up 
into the body was impracticable, as'it took up much 
space in the most usefuliparteof the body. ‘The most 
promising’ idea appeared “to ‘be that:of' folding the 
undercarriage ‘out and>up» against’ the under surface 
of the wing, suitable ‘reéesses’in ‘and fairings ‘én the 
wing being provided ‘for itsiacdommodation. °A con® 
y | siderable ‘amount of researeliowas wanted ‘ori “under 
carriages.’ The instructions for stressing nderdar- 
tiages, as at present drawn tip; were not entirely“satis: 
factory and ‘should be re“considered. 


Accurate and fool-proof fuel gauges, éasy' to instal? I 


at'a distance from thé tank, Suitibld ‘for either pres- 
suré or non-préssure tanks, were very ‘badly néeded. 





| very ambitious scheme’ ‘of ‘resea: 


Sound: metallic, joints for fuel pipes must be-@velved, 
and the, use of mild steel.piping suitably covered inside 
and ‘outside seemed) well worth: considering... A.certain 
amount of additional research: work ‘was 2equixed on 
the efficiency. of control surfaces,.on the forces en them 
| and-caused. by. them, and particularly onthe. badancing 
of. them, » It..was necessary;/also, thatthe stresses 
caused by. the balancing: surfaces: should | be. imvesti- 
gated, simultaneously:,... Jt, seemed possible: that. some 
form.of electrical or jhydraulic transmission | between 
controls, and control surfaces might be evolved, and 
be, considerably, easier to; install |than, the; present 
dixect systern, of cables leading, over: canine pulleys 
and through many guides, 

In the discussion’ Air Carthiniacts' HYR. Ni Brooke: 
| Popham appealéd to those who were connected with 
the Air Force during the wat, and who had now gone 
back to their professorial chairs? or to’ other branches 
of engineering, not’ te lose touch' with aviation. 

Mr) 'G.D. North expressed his t' interést’ in the 
th’ whith Captain 
Barnwell tias outlined in his ‘paper! He’had examined 
the’ proposal for carrying ‘out tests’ on’ a éombiriation 
of wings. ' That was! a very large ‘piece’ of work, as 
there were about 1,000,000 Sointiteietha to be' tested. 
In connection with the gearing of ‘engines, Captain 
Barnwell very properly drew attention to the’ very 
gréat difficulties mvolved in that type of construction. 
He°had an idea that German designers’ were rather 
inclined to give up certain ements Of this char- 
acter/on aecount’of the’ trouble’ ‘experienced. There 
was,’ lowever, the possibility of arranging @ pair of 
engines above ‘the fuselage’ which ‘would’ give the 
accessibility réquired without 'the® introdtiction "' of 
heavy ‘weight’ gearing, ‘The author also ‘referred’ to 
thé question’ of (wind ‘ehannel @xperitients ‘ori’ a large 
variety of types, but thé enormous ‘number of Variables 
rendered ariy work ‘of that ‘kind very ‘difficult.’ | Tt 
would be pe Sec plan’ to 'goover’ the work’ alreatly 
done and ‘¢orrelate it.:He could ‘not agreé ‘with the 
suggestion that calculated weiglits!-were to be pre- 
ferred to figures obtained by actual weighitig: Weight 
was; of course; one of| the’ great ‘problems in connec: 
tion’ with the “metal ait’ screw. He hioted ‘that ‘the 
author suggested the use-of the Vitype ‘engine ‘for 
ldrge‘ sizes and'the rotary type for small sizes, whereas 
actual experience’ indieated advaritages’ in ‘the con- 
trary practice. ‘On another point faised it’ was the 
considered opinion of'a large riumber of people-that 
merely doing away with externalwires and -bracing 
would not necessarily lead to ‘an attvante in aeroplane 


Professor Bairstow, while expressing agreement with 
the author on many points, ‘said. that any discussion 
of the technical aspects of aviation should ‘inelude the 
question of stability.’ The relative neglect of stability 
was one of the unfortunate legacies of the war, for 
saiety then had to include the power of rapid mancet- 
vring.' ‘The consequénce ‘was that aeroplanes were 
either’ just stable’ or ‘just’ unstable, ‘and’ a’ pilot’s 
judgment was ‘supreme: The blems of stability 
were closely:connected* with those of ‘control, and 
because of lack of attention on'the part of designers 
he doubted ‘whether designers! to-day possessed’ the 
technical skill required to ‘produce an‘aéreplane such 
as General Sykes foreshadowed, ¥.e:, one which would 
safely ¢arry 100 passengers. ‘Fhe failure of the world’s 
large: aeroplanes was not wholly acciderital and would 
probably continue untilthe problems of stability and 
control ~vere ‘squarely ‘faced: ) Research had iprovided 
a theory for stability and established’ its genersl 
truth: The ‘request from designers that the research 
institutions should reduee ‘their -theories’ to simple 
formiule was! not (quite legitimate. The work’ of 
research finished when the theory was'clear and in its 
best form: 'No-complex phenomena could ‘be uniivers- 
ally expressed simply; although it- often happened that 
they might: be replaced ‘by’ simple ‘formule for special 
The finding of “those ‘cases ‘was, however, 
a task for the designer. It'wasinot nécessary to regard 
Britain:as- particularly: backward in ‘aviation; but if 
we were to maintain the boast that we led the ‘world 
in: design. it was, necessary :to, examine our own .work 
critically ,,so|. that, time, and eitark should: not: be 
wasted, 

Air Gientageldciee Rok. Bagnall Wila dealt with the 
question of spares. We should, he said, make greater 
progress! towards simplicity’ in! the detail of parts, if 
consideration ‘were given to the possibility 6f using the 
more common: materials, as; | for example, strap con- 
striction rather ‘than steel ‘stamping’ or high-grade 
steel!) Strap construction, de.; fittings made of rolled 
sheet :metal; undoubtedly lent’ itself to economy: in 
manufacture, and, above all; to economy in ‘main- 
tenance. dt was‘necessary ‘to bear in mind when tsing 
such methods in design that cold: working und welding 
must be! avoided wherever possible. ‘There had been 
recent! examples: of failure of) cold-worked parts after 
they had:actually been ‘in use! for over a°year. ~ That 
eriticism: applied with specialforee to métal cor- 
structed)|wangs.:> Captain » Barhwell ‘in’ his’ paper 
suggestéd the usé of the paraffin carburetter. That. 
proposal ‘did not go! far enough’; it‘was necessary to 
consider fuel injection, and toattempt something with 
aleohalc: 

General Sir ‘Sefton -Brancker ‘referred ‘to the great 

ée of inherént stability.’ The greatest enemy 
t6 serial was weather. “The réal difficulty 
was fying throtigh ‘clowids ‘in‘'very rough weather, 
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particularly ‘through clouds over mountain ‘tops ; ‘but 
that had to be done before werial transport could’ be 
made «real:success: The O.B. 2 C., which was flymg 
in 1914,:was probably more suitable than any machine 
that had been constructed since, because during the 
war ‘the stability side of design had slipped gently 
back, and probably to-day we were not 'so far advanced 
as regarded stability as in 1914. The end at which to 
aim ‘was a machine which normally the pilot would not 
touch at all with his hands, but, as in the ‘case ‘of 
Steering @ ship, would confine himself to’ keeping ‘a 
course; and would not touch the other controls’ un 
it was necessary to deseend. There were other points 
of some importance. One was the need of a method, 
either by a variable. pitch controller or alteration of 
wing surfaces, to. provide means of getting off. with:a 
heavy. Joad...,He also desired. to. emphasise, the;need 
of giving detailed attention to the question of installa- 
tion in the direction:.of, simplification... Faults, in 
that respect were not. only a cause of failure, but the 
labour of overhauling engines and changing, repre- 
sented a large item. Lastly, he. wished .to reassure 
the, public as to, the position of commercial air trans- 
port: The note struck in the papers read that day 
was somewhat pessimistic. It was possible, however, 
to. run aerial, transport efficiently with . existing 
facilities. 

Mr, Blackburn said that.at the morning session, Mr. 
Chorlton. struck. a new, note in asking the Conference 
to express a definite,.opinion as to the desirable. trend 
of engine design, The same observation applied even 
more forcibly to the machineitself. Thediscussion whica 
took place on the afternoon of. the day before mainly 
centred around the carriage of and mails,and 
little reference was made to the subject of merchandise, 
which. was dismissed as of small importance.. That 
was a mistake. 1t was agreed by all who had practical 
experience of aerial transport that the transport. of 
passengers. could not, be made to pay. State) aid, in 
some form .or other, was necessary. .. All existing 
systems of transport had, however, been developed 
and. existed, chiefly for, the carrying of the world’s 
merchandise. The tonnage required and the revenue 
derived therefrom were immeasurably greater than 
from passenger traffic. Passenger service required much 
more, developed material, calling for more. -highly 
developed technique, which it would absorb. a large 
amount of capital to bring to the necessary pitch of 
perfection. It .was inferred by Sir Alan) Anderson 
and Mr. Instone thatthe money could on'y come from 
the earning capacity of goods transport; therefore 
it should be taken in hand first. Goods t 
could be done with technically much less developed 
and cruder material, thereby reducing initial cost and 
capital charges. If the Conference was to serve a 
really useful. purpose discussion should be initiated 
and a pronouncement made as to what policy should 
be adopted for the guidance of research, design and 
construction... He asked the Conference to clarify 
views, in order that the few remaining technical men 
could co-ordinate with the leaders of the aerial.trans- 
port companies. If the high-speed passenger. machine 
was to receive preference it, was necessary for des:gners 
to evolve the best low, resistance and high-speed 
range ge dit if, the second type was preferred, 
then the‘designer must aim at high lift, and high wing 
efficiency, rather than speed... To test the feeling of 
the Conference. the..speaker proposed a resolution, 
** That a committee should be appointed to decide on 
which type. of machine the efforts of designers should 
be concentrated.”’ 

The resolution was. opposed by General Sir Sefton 
Brancker, and..Mr. H./ White Smith expressed: the 
opinion that the moment was inopportune for adopt- 
ing the proposal.. He and those associated with him 
would, however, be pleased, the asserted, to call 
together the transport side of the constructors and 
discuss the question raised, both technically. and on 
the, question of policy. That would, he thought, meet 
the case without the appointment of a new committee. 

The resolution was, after.further discussion, with- 
drawn. 

Mr. Douglas Shaw; in a Jong contribution ‘to’ the 
discussion, traversed'the ground covered in Captain 
Barnwell’s and Air Vice-Marshal Ellington’s papers. 
He said, he would ‘like. to. supplement Captain’ Barn- 
well’s suggestion. for wind channel experiments by 
advocating experiments: with triplanes in which=the 
middle plane was in advance of the upper :as 
well, as, of the Jower. planes. He. had reason for 
believing that.in that form the efficiency of the middle 
plane would be considerably improved without detri- 
ment to the upper and lower planes. With regard to 
two-stroke engines it should be possible to design’ an 
engine oi that type having the exhaust port at the 
top of the cylinder and the inlet port right-at the 
bottom. The question of cowling for air-cooled engines 
was one, of great interest: The heat absorbed bythe 
air; particles. flowing past the cylinder head was 
infinitesimal in proportion to that which: might ‘be 
absorbed without reducing the efficiency of the engine. 
Would it not, be possible completely to cowl ‘in the 
engine and let charges of cool air be admitted through 
suitable yents and hot charges exhausted» inter- 
mittently ? There were reasons fer believing that 
very low body resistance was compatible with safety, 
and if therefore in commercial machines.it was neces- 
sary to compromise between low resistance and.great 
strength, the question of body resistance demanded 


til | was a ‘believer! in ‘metal construction, which, he 





special consideration. A method ‘of protecting air, 
‘serews from rain and other causes of abrasion had 
now been developed and had proved quite satisfactory. 

Mr. A. P.- Thurston said that. with regard to the 
new form of commercial machine he had gone 'some- 
what. fully’ into that’ question. ‘Taking the cost of 
petrol, construction and running costs as they were 
@ year ago, the figures indicated that it ‘should’ be 
possible to ‘work .commercial ‘transport ‘with the 
machine’ having a carrying capacity of 10 tons and) 
flying at’ 100! miles an hour for 2s, per’ ton-mile. ' He 


thought, would develop along ‘the lines of’ existing 
igns. He that exhaustive tests' should 
be carried out at Martlesham ‘to obtain basic data for 
new designs ‘which would get the best results out’ of 
the metal or other material used. Reference’ had’ been 
made to the relative merits of the petrol and steam 
engines, and although it was admitted that the 
thermal efficiency of the steam’ erigine was’ low com- 
pared with ‘the petrol engine, it was suggested that a 
steam engine could be run on fuel of lower and there- 
fore cheaper grade. It was overlooked, however, that. 
such fuels had’ a very low thermal elficiency. Those 
and other points militated against the possibility of 
the ayarctt use of the steam engine in an aeroplane. 
The Conference then adjourned until the following 
day. 
At the morning session on October 14th, when Lord 
Beatty occupied the chair, a x was read by Air- 
Marshal Sir Hugh Trenchard, Chief of the Air Staff, on 


**Some Aspects oF Service Aviation.” 


This: paper was concerned ‘with the main principles 
which have been adopted in the raising, maintenance, 
distribution and. employment of the post-war Royal 
Air Foree. It. dealt almost entirely with the military | 
and side, and barely touehed upon the techni- 
calities of matériel. Sir Hugh pointed out that. all the 
fighting services to-day had to beorganisedon the cadre 
principle, with the necessary reserves of trained men 
and material and plans for speedy mobilisation behind 
them. The Air Force in this respect was probably 
faced with the hardest problem, for its reserves were 
the most. difficult to maintain, while the most. rapid 
mobilisation was absolutely essential. He agreed 
with the. report of the American Aviation Com: 
mission. that, war in the future would open with great 
aerial activity in advance of contact on land or sea, 
and that no sudden creation of aerial equipment to 
meet a national emergency already at hand was 
possible. _.Two years or more of high-pressure effort 
were necessary to achieve the quantity production 
of aircraft, aero engines, and accessory equipment. 
The Royal. Air Foree could not possibly maintain 
the stock of material required to meet an outbreak of 
war. Such material was not only very costly to 
provide and. store, but deteriorated rapidly and was 
liable to beeome, obsolete by reason of the rapid 
development of aeronautical science. . The conclusion 
could not be avoided that the Royal Air Force, for.a 
first-class war, would have to be dependent on outside 
aid, The only possible outside aid was civil aviation. 
In this respect the situation at the moment was not 
satisfactory, but it should be remembered that the 
train did not. replace the stage coach, nor the motor 
omnibus the horse omnibus completely and suddenly. 
There was no reason, to be. discouraged because the 
aeroplane seemed likely also to pass through an 
early. period of struggle towards commercial efficiency. 
The ensuing portion of the: paper was devoted to a 
consideration of the more immediate problems facing 
Service aviation. The matters dealt. with. included 
questions of organisation, the provision of officers and 
men, and the planning of their Service careers, the 
principles of distribution and, employment of the 
Royal Air Force, and the laying down: of foundations 
for future development. 

Rear-Admiral Sir! A. -E.M. Chatfield, Assistant 
Chief of the Naval Staff, opened the discussion. |The 
Navy, he said, was vitally imterested in aviation; but 
there was no doubt that the country which could first 
make commercial aviation a real success would open 
up ‘for itself the possibility of: becoming a great air 
Power. | However much the fighting air services might 
be. developed, it would not ‘be: possible to attain 
succéss.in war unless we could call upon national 
resources both in personnel and: matériel to a very 
great extent. Considerable strides were made in 
naval air work during the war period. Air carrying 
vessels were designed and commissioned and towards 
the end of the war many capital ships were carrying 
aircraft which could have: been launched during an 
action and would: have been; of the greatest value. 
He believed that the special types of naval aircraft 
essential to Great Britain would. be evolved, but: only 
if commercial aircraft. factories were maintained in 
operation. From the naval point of view a machine 
was required which could be usedunder all conditions 
of weather and even in mid-ocean. The: question of 
providing personnel was receiving consideration, 
and the seconding of officers from the Navy was 
being brought into practice, but whatever the ‘possi- 
bilities of such a scheme, he, wished to emphasise 
the fact that the main. reliance in war time would 
have to be placed upon aviators who had been 


engaged in commercial service, 
Lieut.-General | Sir, Philip. Chetwode¥dealt with 





service aviation from the Army point of view. What- 


ever might be the changes in the character of future 
armies, there was) pp ,quespion. yaa the airman would 
play an important part in it. The brains of every 
thinking soldier in the world were now focussed upon 
the ection of an air buicain so swift moving and 
hard hitting that there would never. again be the 
slightest chance of a war of position. He would, 
however, ask the Air Service to have patience, as it 
was n 'y before putting forward a complete 
scheme to digest all the facts and figures and cx). 
rienees of the Great War.) Qne ‘thing to be aimed at 
was the very closest, possible intermingling of staffs 
between the Army and the Air Force. He was a little 
afraid that the man iti ‘blie was drifting apart from, 
the Army. "The ‘question of providing offi¢ers for the 
new force was'a real ‘difficulty; but the Army was to. 
day giving the’Air Force the officers they asked for 
as they “were Trequiréd.” "They ‘had, however; to be 
young men of twenty-two years and had to remain 
with the Air Force for four year's at the critical period 
of their Army life. ‘He admitted the necessity of having 
mény officers in the Atmiy who ‘had the clearest know. 
ledge of'the problems ‘and difficulties of the Air Force, 
mén who ‘were able to think aerially as well as terres. 
trially. Tt had'to be borne ‘itt mind, however, that the 
commander in’ the field wanted to’ have in the air 
abéve him '& man who was not’ Only ‘a thoroughly 
trained soldier, but ‘a highly trained staff officer, and 
it was difficult to sée how a man who left the Army 
at twenty-two Years of age for four years, returned to 
the Army for a short Png and ‘was pérhaps called 
up ‘again for the Air Force before he had‘ even com- 
mandéd a company could ‘be ‘a fully ‘trained’ ‘soldier 
or staff officér. “That was the great difficulty, and the 
reason that he ‘pleaded for patierice in dealitig with 
the problem. 

Sir W. Joynson Hicks said that the Air-Marshal, in 
his paper, had assumed that there would ‘be at the 
outbreak ‘of atiy war ‘a sudden and violent develop. 
ment of' air activity and ‘a desperate effort made by 
both sides to Obtain’ predominance in the air. There 
was only one place where real command of the air 
was obtained during the four ‘years of war, and that 
was in Palestine at the end of Field Marshal 
Allenby’s campaign just before the great victory of 
September 27th. There for eightéen or nineteen days 
no Turkish or German aeroplane left the ground, 
while the British Air Service made the most complete 
reconnaissances of the German-Turkish positions. 
While he entirély agreed as to the enormous impor- 
tance of commercial aviation, an efficient military Air 
Service was absolutely vital. There were, however, 
possibilities in civil aviation of training pilots and 
passing them through the reserve and giving subsidies 
to those pilots who were willing and able to go up 
for training every year so that they could take 
their places'in the fighting forees at any moment. 
He did not, however, wart the public to be carrie:| 
away by the'idea that 'a large commercial transporte- 
tion organisation ‘could’ take the place of ‘service 
aviation at’ the time of war.’ That was utterly 
impracticable. “The commercial machine was made 
and engined for the of flying at heights of 
7000ft. to 10,000ft.' In’the next war vast regiments of 
bomibitig miachines' would fly over the enemy’s country 
at 18,000ft. to 20,000ft: high, and any airmen ‘who 
at to'fly at anything like 8000ft. to’ 10,000ft. 
would be shot down like crows. Much as could be 
done by civil ‘aviation’to assist the nation, the' mere 
provision of vast numbers of ordinary limousine 
machines would be of no use in time of war. 


At the conclusion of his speech Sir William Joynson 
Hicks drew attention to the importance of Egypt from 
a naval, military and commercial service point of 
view, and he moved a resolution: *‘‘ That this Con- 
ference desires to press on his Majesty’s Government 
the vital importance of Egypt to the future of military 
aviation.” ase 

The resolution was adopted. 

Major-General Sir Sefton Brancker was in sympathy 
with the organisation outlined in, the . The 
nucleus of the Air Force in, the wars of the future must 
be super-excellent and the.Air.Marshal’s scheme, was 
designed, to, attain that end. The Air Force, would 
be. the cavalry of the future army,and, the destroyer 
flotillas and light cruiser squadrons of the. future 
navy. But above and beyond this, and to his mind 
far more. important, was, the need that the, aerial 
offensive forces should be. le of striking at, the 
heart of the enemy, his , industrial centres, his rail - 
way centres, his seats OF aoweeameok and his essential 
factories, the day, after, war.had been, declared. 
There was no defence against, such an attack jat, the 
present time; the only. real. defence against, that 
type of attack was to be stronger than the enemy. 
Such responsibilities called for the provision of a very 


large standing force, | But,.on the other, hand, the 


maintenance of an Air Force sufficient for such, enter- 
prises at a few days’ notice. was practi impossible. 
That being the case, a strong reserve must; be formed, 
and it was obvious that the most economical form of 
reserye WAS @ ishin pene, apelin: pens 
At. t ciyil aviation could not be, made to. pay 
in Ex d, and the. Govert t was faced with the 
pe eat ged srry igi, 9 pba 
His own Th of future development was that it would 
not be sound policy. to, subordinate the Air Force to 
the Army and Navy, but that it should remain an 
absolutely independent arm. The duties of recon- 
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naissanee, Which fell.on. the Army and. Navy. would 
have to be performed by: their. own ‘aeroplanes ' and 
seaplanes“and pilots, Personally, he did not agree 
with training officers of the Army and Navy as'pilots, 
as an obseryer couse should ‘be quite sufficient for 
those officers. ~~ 

Colonel The Master, of _Sempill, late Deputy 
Director of the Technical, Department, of the Air 
Ministry, referred to.the im; of providing for 
an adequate supply of technical officers: The’ number 
of officers now in the Reyal Air Force who had a sound 
engineering training was very small, and there’ was 
no system for ensuring a future supply of officers with 
such training. It had to be remembered that safety 
and efficiency of aircraft depended as much, if not 
more, on the technical officer than on the skill of the 
pilot. The Navy had returned to the old policy of 
«pecially trained engine-room officers. The most careful 
consideration must be given to this part of the 
problem, as the efficiency of the Air Foree 
upon its solution. IB scan ‘ 

Sir Eustace Te: ‘Eynec 
account of what a. 
construction of aireraft-¢ 
from ships had become a ¢ 
and flying on had become ‘| 
The great difficulty was the 



















particular work, and it suggested the adv a ‘Lake 
i -earriers in service and | he 


having commercial 


pilots making flights from such vessels with m 


ind passengers. as a regular daily routine. Tt was |an. 


possible to build an 


which would carry perhaps twenty aeroplanes of | 


moderate size in peace times and a larger number in 
war time, when increased hangar accommodation 
would be provided. He had developed a design of a 
vessel which would have a clear deck some- 
thing over 500ft. long and 100ft. wide, with no obstrue- 
tion whatever to flying off or on. As the ship would 
be a vessel of between 600f€. and 700ft. and about 


25,000 tons it would have two large hangars in peace | Air 


time and a third hangar could be:arranged for war 
time. The accommodation for passengers would be 
good and a high rate of speed could be maintained 
on @ mail service, say, about 18 knots for a long ocean 
route or 21 or even more for a shorter trip. This could 
be increased, perhaps, to 23 or more knots in time of 
war or for a special emergency. , These vessels would 
have a clear deck similar to that of the Argus. The 
smoke would be led right aft, so that there would 
be no obstruction at all to flying off. These ships 
would not quite compare with the most economic and 
best arrangements of the passenger liners, and would 
therefore probably require some special Government 
financial assistance to enable them to be run; but 
the additional cost would probably be a very econo- 
mical way of maintaining the training of pilots and 
providing for the maintenance of vessels. 

At the opening of the afternoon session, Lord 
Londonderry presiding, Mr. Holt Thomas moved the 
following resolution :—‘‘ Recognising the great impor- 
tance of civil aerial transport to the British Empire, 
this Conference requests his Majesty’s Government 
to review and consider the report of the Civil Aerial 
Transport Committee and the recommendations 


“therein contained with a view: to adopting such 


recommendations as may now apply.” The Civil 
Aerial Transport Committee was, said Mr. Holt 
Thomas, called together in 1917 by the Government 
under the presidency of Lord Northcliffe. It was 
composed of Navy, Army and Air officials, the 
Foreign Office, the Home Office, the Post Office, the 
Treasury, the India Office, and representatives from 
each Dominion, together with scientific bodies. Very 
little notice had been taken of its report. 

The resolution was unanimously carried. 

The last paper on the agenda, that by Sir Trevor 
Dawson on 


“Tar Commerciat Airsure: Ing Orrratron 
AND CONSTRUCTION,” 


was then taken. We shall reprint an abstract of it 
in a future issue. 4 

Sir James Stevenson, after commenting on the 
fascinating prospect opened up by the author’s review 
of the possibilities of airship travel, said that if any 
commercial syndicate o to take the Government 
airships and develop them into a great national 
undertaking it would be a very easy matter to get the 
Government to agree, not only to give them the air- 
ships, but the aerodromes and all the other auxiliary 
assets. 

Air Commodore E. M. Maitland claimed that the 
true service réle of the airship was long endurance 
patrol work. With regard to vulnerability, if- an 
inert gas, such as helium, could be produced in suffi- 
cient quantities the airship’s sphere in war would be 
considerably extended. The use of helium was by no 
means necessary, however, for the safety of commercial 
airships, as the risk of, fire was mainly due to the use 
of petrol as fuel, and with the advent. of crude oil 
for aircraft engines this risk could be eliminated. 
For some time to come it was probably correct to 
state that the commercial airship would be readily 
convertible into a highly efficient machine for war 
purposes, For commercial work the development of 
mooring towers was very important, and promising 
results. had already been obtained, The large airship 
was. particularly. suitable. for passenger . traffic, as 


there would be.complete immunity from air sickness, 
and a number of people would prefer it to travelling 
by boat. Pes 510 git ; 

Mr: 8. A. Boulton, 'chairman*of Lloyds, reminded 
the Conferénce that Lloyds had not only shown them- 
selves interested by undertaking the insurance of 
aircraft, but had established the Aviation Record. He 
was in sympathy. with the proposal that some form 
of State subsidy should be given, as without national 
assistance the’ progress of civil aviation would be 
seriously handicapped. 

Mr. B. K. Long thought that’ what the aviation 
industry required to do at the present time was to 
raise public interest to a degree that would compel the 
Government to give attention to the subject. He 
believed there was a great future for aircraft services 
in the Colonies: “Nobody who had been to Australia 
could fail to understand the great benefit that airship 
services would be in travelling to and about that 
feontinent. Australia was only one example. There 
over the world where 





ble and where it was being 


‘ 


was required. Exp 

fuels, particularly mixtures of | 
investigated was the use of ae delivering 
are officers believed that 
-aeroplanes could be made fast to an airship in flight. 
Tf that were so, mail deliveries could be made in this 
Way all along the line of an airship route. Unless the) 
irMinistry could see its way to carry out experi- 
mental work in connection with these and other 
questions progress would be very slow. 

Mr. A. Chorlton pointed out that the cost of running 
an airship service was very much higher than that of 
aeroplane services, and it was therefore more necessary 
for State aid to be given to airship lines than to 
aeroplane lines. Dealing with the technical side, 
he desired to draw attention to the production of 
synthetic fuels. Whilst it was desirableto go from 
petrol to paraffin and from paraffin to a heavier oil 
with a higher flash point still, the amount of oil 
available was limited, and in England there was prac- 
tically nooil. In airship work—in fact, in any work in 
the air—it was necessary, if possible, to use a fuel of 
very high calorific value. If we could produce a fuel 
in this country of 22,000 B.Th.U. value, which was 
higher than petrol, it would give a greater economy 
in weight than any other method discussed at the 
Conference. A large plant for the fixation of atmos- 
pheric nitrogen had been set in operation. We now 
required a plant of a reasonable size that could pro- 
duce a fuel of high calorific value and with a high 
flash point and entirely suitable for air work. It was 
useless to look to vegetable fuels such as alcohol or 
the production of them synthetically from by-product 
coke-oven gas, because a fuel with the figure of 
14,000 B.Th.U’s was ruled out for air work. With regard 
to hydrogen, that could not be used in a Diesel 
engine ; the compression was too high. The type of 
engine favoured by Sir Trevor Dawson was a two- 
cycleengine. Undoubtedly that engine would run for 
long periods without overhaul, but its economy was 
not as high as the four-cyele, and in aeroplane work 
economy was a very essential factor. With reference 
to weight, Sir Trevor Dawson saw no reason why a 
suitable Diesel engine should not be produced of, say, 
10Ib. per brake horse-power. He agreed that that 
type of constant-pressure engine could be produced 
for 10 lb. per horse-power and possibly for less. But 
it was essential that that type of engine should be 
developed very rapidly, and designers and manufac- 
turers should undoubtedly receive some help from the 
Government. It would make a successful commer- 
cial airship service entirely possible. 

Mr. William Glass said, in his capacity as consulting 

i to some of the principal insurance companies, 
he had visited most of the aircraft factories in this 
country and also a number of aerodromes, to give 
an opinion on the safety of machines from the point 
of view of insurance. These visits had convinced 
him that the installation plant had not received the 
attention from designers that it required. In his 
opinion about 90 per cent. of the accidents had been 
caused through defects in the power plant installa- 
tion. The engine was generally blamed, but the defect 
wns rather the manner in which the engine, was 
connected. He could give examples where machines 
which had been approved for the airworthy certifi- 
cate had to be turned down on account of various 
defects which rendered them too risky from the 
insurance point of view. 


This concluded the reading of papers and discus- 
sions. Before the Conference separated Lord Montagu 
proposed a resolution to the following effect :—“ That 
the Air Ministry be requested to consider the desir- 
ability of calling together in future a representative 
Air Conference annually to consider and discuss all 





subjects connected with aviation.” 


which | cost and-difficultias of ail 





The resolution was seconded by Sir Trevor Dawson 


“at replying to a vote of thanks, ‘Lord Londoaterry 
commented on the*viluefof te/Conference as pro- 
viding a meeting between the various interests con- 
cerned in aviation. 

The Conference terminated with a vote of thanks to 
the Lord Mayor and the City Corporation for the loan 
of the Guildhall for the meetings. 








Railways in British Malaya. 


Tue report for 1919 by Mr. P. A. Anthony, C.M.G., 
General Manager and Chief Engineer, Federated Malay 
States Railways, on the working of the railways in British 
Malaya, provides food for thought for all who are interested 
in industry in the United Kingdom. 

Throughout the progress of the Great War, the railways 
of Malaya shared with others the difficulty of getting 
materials for new constructional work and of maintaining 
its rolling stock to meet the steady expansion of trade 





which is going on in that. pr. ve region, When peace 
‘| came, fay niee were ‘made ie gland for necessary 
: i 


additions to plant and ry and rolling stock ; but 
delivery forced the 
iculars of which are 
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hued rise in the price of 
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. | structing and equipping new railways... Locomotives, 
-| which in 1914 were bought for £4299, now cost £10,475, 
whilst rails are £16 per ton as com Z £6 15s., and 
steel inst £12 7s., and 
ther - ‘local labour 


: The Fodoveied pA Eat me have received 


twelve Pacific type and two Mallet locomotives, built by 
Messrs. Baldwin, of Philadelphia, during the past year. 
Of these, eight were added to the stock and the remaining 
four were under erection when Mr. Anthony’s report was 
written in April last. Orders, however, were placed in 

for ten “1” class, ten “IL” class, and sixteen 
“Pp” class locomotives. during the year. Two “O” 
class locomotives, which were handed over to the Royai 
State Railways, Siam, on loan, to maintain the rice traffic 
between that country and the Federated Malay States, 
were returned in May, 1919. Two construction department 
engines, “OQ” class, were condemned. These engines 
were purchased from the Burma State Railways in 1913 
at a cost of £846 each. The open-line stock of locomotives, 
including steam rail motors, was 185 on December 31st 
last, against 180 at the close of 1918. The number of 
construction department locomotives was 21, against 18 
in 1918. 

No new bogie passenger vehicles were purchased in 
England during the year; but the bodies of eighteen 
mail-type coaches were mounted on underframes received 
from Japan and turned out. Six others were completed, 
but not turned out during the year. Twenty-four bogie 
mail-type coaches and one postal sorting van are under 
construction at the Central Workshops. Two’ bogie first 
and second-class carriages, three bogie second-class, 
and one bogie third-class have been fitted with upper 
bunks. 

During the year, 150 new covered goods wagons, 50 fire- 
wood trucks, 50 timber trucks, and 100 low side trucks 
were built of timber and added _to the stock. The follow- 
ing statement shows the cost of these locally built trucks 
as compared with the cost of vehicles, built of steel, quoted 
for delivery from England in 1919— including 20 per cent. 
for freight, erection, &c. :— 


Local English. 
trucks. trucks. 
£ £ 
100-low SiG@Bis. Assets o seueaei cee. +, 453 
150 covered ag eek em. LI 
50 fuel truc’ SS ae a rig Greg ie 
50 timber trucks... .. .. .. 250 ..  .. 420 


It will be seen that by building these 350 vehicles at the 
Central: Workshops, Kuala Lumpur, and using materials 
obtained from Japan and a saving was effected 
of, approximately, £66,700, besides which they were 
actually at work earning revenue during 1919, which would 
not have been the ease if they had been ordered from 
England. 

new steamboats were added to the existing fleet— 
a stern-wheeler ‘purchased from Bangkok, @ stern- 
wheeler and a steel twin-screw tug built by the United 
Engineers, Limited, Singapore, the cost of the two latter 
being £4057 and £4025 respectively. Six steel lighters, 
in use at Tumpat, Kelantan, were also built by the United 
Engineers at a cost of £1738 each, and ten teak wood 
lighters are being built at the Tanjong Pagar Dock, 
Singapore. ; 

During the year under review, stores and materials were 
purchased to the value of £819,347, being an increase of 
£571,448 as compared with the 1918 purchases. Last 
year’s total was made up as follows :— 


£ 
Through the Crown Agents, London .. .. 194,539 
Local purchases ie vee vay iee cad ek SOkee 
Purchased in Canada io pee meee se yee 
” SOO. ai gh rie ywhie ee, SO 
Austrane oO eet 


The Canadian and Australian figures represent only the 
materials purchased in those countries which have actually 
been delivered and taken to account at Kuala Lumpur. 
Those ‘purchased in Japan have ‘been: fully delivered. 
Included in the Canadian purchases are sums of £5222 for 
Singapore Harbour Board, £1098 for F.M.S. Electric Light 
Department, and £449 for F.M.S. Posts and Telegraph 
Department. 








THE Madras and Bangalore mail of the Madras and 
Southern Mahratta Railway was wilfully derailed near 
Arkonam on the*night of the 7th instant, Thirteen 





passengers were killed. 
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Improved Mechanical Ploughing 
Appliances. 


How best to get the largest possible yield from_ the | 
arable land of this country and how to reclaim Breas | 
hitherto ‘neglected ‘and lost to agri¢ulture are problems 
which’the nation has got to face fairly and squarely’ if 
we are not to revert to the pre-war condition of depéndence 
on foreign supplies. The recent trials at Lincoln, carried 
out under the joint.auspices. of the Royal Agricultural 
Society and the Society of Motor Manufacturers and 


drives ‘the’ soot and’ cinders ‘away up the chimney. ‘The 
cylinder ‘is steam-jacketed, has a mechanical lubricator, 
a high-speed governor working on a balanced throttle 


| valve, and a drop; forged. piston fitted with Ramsbottom 


rings. .It.has a piston, yalve. which gives a large port 
area with easy reversal and manipulation of the engine, 
and a single slide bar easily adjustable and giving ready 
actess ‘to the’ motion work. ‘The “valve ‘gear is of ‘the 
Stephenson link type.’ The erank shaft is balanced by a 
weight as close ‘to the crank pin as possible. ‘The engine 
isi governed to give a speed of 150, revolutions per, minute 
and a belt horse-power up to 38, the. fly-wheel being, 9in, 
in, width and, 3ft, Zin. diameter for belt. driving. 


have been determined’ with’ view: toprodtiving the 
smallest unit for operating!on the eable systeth which ig 
considered to! be of real commercial, value tothe user 
arriving at, this value by, the. overall. cost per unit of work 
done rather than by capital outlay and the cost of labour, 

The engine has four cylinders, and develops 60 brake 
horse-power at 1000 revolutions per minute. It is fitted 
with a governor and separate throttle control, The lubri. 
eadtion is by fored and gravity feeds, The magneto is of 
the “* Impulse " starter type! ‘The‘engins is mounted on 
a Special sub-frame fixed to'the end of thé gear-box by a 
hollow spherical. bearing, én! the ¢entre line of which is 
fitted.a universal joint for transmitting the power to the 
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Traders, served to introduce several new and interesting 
appliances, prominent amongst which were the exhibits 
of John Fowler and Co. (Leeds), Limited. This firm has | 


FIG, 4—MOTOR CABLE-PLOUGHING ENGINE 


The winding drum is of cast steel, carries 500 yards of 
wire rope, and is fitted with the firm’s well-known coiling 
gear. It is operated by gearing through the medium of an 


for many years been in the forefront with regard to the | upright shaft, which has a spherical bearing to allow for 
steam cable system, and during the war, when a largely | variation in alignment due to boiler expansion and con- 
increased acreage was put under the plough to produce | traction. The starting and reversing levers, clutch gear, 
food for the people of these islands, Fowler cable tackle | feed pump, and steerage wheel are all easily controlled 
is said to, have been responsible for over 80 per cent. of | from the footplate by one man. 

this increased acreage. Encouraged by the success of the The water tank has a capacity of 136 gallons, and the 


cardan shaft and gear-box. The sub-frame is supported 
on four coil springs carried on the main channel frame, 
and it is thereby freed from road vibration, and from 
any stresses to which the main channel frame may be 
subjected in working. The spherical bearing and universa 
joint on the main cardan shaft are fitted to ensure accurate 
alignment of the drive, and to allow for the free movemient 
of the engine, radiator, epicyclic gear, friction clutch, &c. 
C A.V. electrical self:starters are furnished, and they enable 








method, and in order to provide a less expensive, lighter | 
and simpler engine than formerly, Messrs. Fowler have 
now put upon the market a new steam ploughing engine, 
an; illustration of which is given in Fig. 1—page 428. 
This engine is of the single-cylinder high-pressure type. | 
it weighs only 11} tons, and gives a maximum horse- | 
power of 70, with a pull of 6000 1b. on the rope. The | 
boiler is of the multi-tubular locomotive typs, and is | 
constructed for a working pressure of 180 lb. por square | 
inch. It is fitted with a superheater placed in the fire-box | 


FIG. 5—MOTOR CABLE PLANT IN OPERATION 


fuel bunker will hold 4} cwt. of coal. The front wheel 
dimensions are 4ft. diameter by 9in. wide, and the hind 
Wheels 6ft. diameter by 16in. wide. 


Although Messrs. Fowler still maintain that in countries 


| where cheap fuel and good water are obtainable prime 


movers such as that described in the foregoing are the 
most suitable for agricultural work, they have adapted 
the cable system to the internal combustion’ engine for 


so as to be easily inspected and cleanod, the latter opera-| use in places where the ‘above advantages’ not obtain. 


tion being performed while the engine is at work by means: | 


The most recent motor cable plant/is shown in Figs. 4 


The total length | 
| of tho engine is 20ft. 2in., the width being 6ft. 8in., | 
j}and the height 10ft. Tin. 





| one engino to be stopped between each pull, thus reducing 
fuel consumption and wear and tear. 

By means of special epicyclic gear, the engine drive 
can be readily reversed immediately on any ‘gear ‘by 
the movement of one lever; this, arrangement is invaluable 
for changing gear, dropping the:ploughing clutch, &e.. The 
chain of epicyclic gears is fitted-into the fly-wheel of the 
engine, and the gears run on hall and roller bearings. Hoff- 
mann roller and ball bearings are used throughout the gear- 
box, which is made in halves to facilitate dissembling the 
machine. Roller bearings ‘are ised on each shaft,’ and 
where necessary ball thrust washers are fitted. The gear- 


| 


| 


of a steam jet blower operated from the footplate, which ‘and 5. In this appliance the size and powar of the engine box is fitted with a belt-drive pulley, which can be rotated 
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* full-size thrashing machine. 
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in either direction, and is suitable for driving a standard 


_ The upright shaft is fitted with an expanding™ brake 
lined with Ferodo. Tt is operated from the footplate, and | 
its special duty is to prevent the dropping of the cable 
when the opposed engine is winding. ‘This shaft has 
special heavy type roller bearings and ball thrust washers. 
One lever only is needed to operate both ploughing and 
road gears. 

The drive from the gear-box is by a cardan shaft. The 
shaft has enclosed universal joints, which drive the | 
differential worm and worm wheels, the latter being fitted | 


up to 25 horse-pow?r. 


the direction of the furrow naturally. 
















long, 4ft. 4in. wide, 4ft. 6in. high, and the road wheels are 
4ft. Gin. diameter by Sin. wide. A seat for the driver is 
provided, and from it he ean see and control all the 
operations of the machine. Being an integral part of the 
tractor, the plough is kept steadily at work while it follows | long way towards a generally approved scheme such as 


An advantage claimed for this implement over those 
drawn by separate tractors is the narrow headland | some. exchange of staff between undertakings. There is 


with roller bearings and ball thrust, washers. The securing | required, while the independent screw adjustment for the 
of the worm wheel to the differential casing is so arranged | driving wheels allows the frame to run level under all 


that no load is taken by the fixing bolts. The differential | conditions. 


gear can be locked from the footplate when the plant} The plough can be replaced when desired by a cultivator 
is working in soft ground. The road spur pinion shaft | frame with seven or nine tines at Sin. centres, or by arrow 


and pinions are of the floating type, and can be taken out 
for inspection from the differential case without dis- 
mantling any other part. 


flats to cover a width of 12ft., while it can be readily 
converted into a four-wheeled tractor for general purpose 
| work by disconnecting the plough frame and replacing 


The cable drum is carried in a specially designed steel | it by two travelling wheels. In that form the machine 


mounting fitted to the main frame, and takes 500 yards 


can be used to haul a binder, mower or other implement. 


of 24-wire rope. On the same mounting is fitted the gear- | For stationary work a belt pulley 8in, diameter by 44in. 
box, an arrangement which avoids twisting or torsional | wide, independently driven through the friction clutch and 
stresses which may occur when pulling the implement, | capable of angular adjustment. for alignment with the 


or when travelling on rough and uneven ground. A new | driven pulley, is provided. 


arrangement of steering gear has been introduced. It is} The engine is controlled by a hand throttle and also by 
of the Ackermann type, is specially strong, and is actuated | a governor. The lubrication system is of the automatic 
by worm and worm wheel, fitted with ball bearings and | splash type, with constant level troughs. in the crank 
thrust washers. This steerage enables the engine to turn | case fed with oil by a pump. A pump is also fifted for the 
in a radius of 11ft. For continuous haulage the winding | water circulation, and the fuel tank contains enough fnel 



















and improvements on the older type of plough made by | adopted and in. the methods. tried represent the diverse 
the firm, the most important of which is the provision of | thoughts of many people seeking to solve one, problem, 
a four-cylinder vertical petrol engine capable of developing | the provision of an adequate number of chief clerks, 
The plough measures 16ft. 10in, | assistants, inspectors, supervisors, and so forth, from 


| which to select capable officers and managers.’ Others 
| may be able to speak to you more authoritatively about 
| the results of these endeavours: T only want to suggest 
| to you here that an exchange of experience might help a 


| this Institute might recognise and all might adopt. 
| The second stage is more difficult. There should be 


| something educative in a mere change of circumstances. 
| It provokes new adaptations out of which progress springs. 
| The best. that happen to-day are visits of inspection. 
| In my own companies, for instance, we have definitely 
taken up the policy of sending our officers and expectant 
officers to investigate and report upon traffie conditions 
in other metropolitan cities. Some went to New York 
and other American cities last year. Some went to Paris 
this. There is no question but that visits of this sort 
afford refreshment of mind and outlook, and are beneficial 
to the temper in which the work of the undertakings is 
conducted. More than this is wanted, and a scheme for 
the exchange of staff might not be impossible of establish- 
|ment, It is capable only of a limited extension, but to 
| whatever limit it is found practicable it ought to be tried. 
This exchange between two undertakings of a similar type 
|is more easy than. between two dissimilar undertakings, 
| yet it is the latter that promises the greater value. I 
| would like that we should realise the solidarity of transport. 





| There is a sense in which, for example, the competition of 


+ A aU 


drum can be readily removed, leaving the steerage gear | for a day’s work. The transmission is by means of a plate | 
undisturbed. : elutch, which is fitted with pedal and hand-lever control, | motor road traffic with railways seems nothing but harm- 
The main frame is of special channel steel, and the | and a two-speed gear-box bolted to the bell-housing of | ful, at any rate to a railwayman, or of motor omnibuses 
with tramways seems nothing, but harmful, at; any-rate 


main beams are reinforced by gusset plates. The three- | the engine and furnished with sliding gears on splined 
ing. The principles 





shafts, while the final drive is by means of an enclosed | to a tramwayman, but it is stimulat 


point suspension allows easy travelling over uneven 
worm and worm wheel. The road wheels are of light con- | of transport do not alter with the means of transport, 


ground. The road wheels have steel rims of T section 


with stéel strips, and special steel spokes fused into the | struction. and are fitted with Hyatt roller bearings. 


boss. Cast steel spur gearing. is fitted to each hind road | 








wheel by conical-headed bolts, 'The road gear covers, 
which are of special design, totally enclose the gear. The 


benzol, but a special carburetter for paraffin can be fitted 


engine is ordinarily designed to operate on petrol or | The Training of Railway Staffs 


if required. 

The leading particulars are as follows :—Approximate 
cable speeds (nominal), 24 and 3} miles per hour ; approxi- 
mate road speeds, 24 and 3} miles per hour ;_ belt-driving 
pulley, 24in. diameter by 7in. wide; hind road wheels, 
5ft. 6in. diameter by 16in. wide; front road wheels, 
3ft. 6in. diameter by 9in. wide ; fuel tank, capacity 42 
gallons. 


Tr is essential to good organisation and sound manage- 
ment, as I see it, to widen the practical experience of those 
who are to succeed us and, we trust, excel us. 
tial to add to an earnest training in ‘the schools, a varied 
practice and a broad outlook in business ; and in the con- 
cluding portion of this address I want to speak of the 
steps that have already been taken to this end, and the 


Tt is essen- 


For use with the tor tae Messrs. F 
motor tackle Messta: Fowlor ‘are | further steps that must be taken, and to close with a 


making a light adjustable 4~-5 furrow anti-balance topsoil ical " 
plough, shown in Fig. 2—page 428—and a 7-9-11-tine | aie yep VERS TE 


turning cultivator, illustrated above: z . The first stage is the inter-departmerntal exchange of 
8 T 4 The frame of te staff within an undertaking. I have already indicated | 


former is of zig-zag pattern for furrows 10in. wide. Tt is : : ; . : 
built up to give additional clearance and increased str ngth ren While staff is new and not especially’ skilled, ‘there 
as compared with the bevel-frame plough, It has special evel 1 Pi pa te et thea we d ~ Gareuee a Ae . 

ld | : ; hare | ev ey not commonly used, so that every member 
mould boards vo avoid choking when ploughing i heavy of the staff can be found’ a post for which he has some 


top growth. The land and furrow wheels have T steel 
rims, and independent adjustment for regulating . the 


aptitudes. Over and above this, and ata later stage, the 
more promising and likely members of the staff should be 


depth of work or for travelling on the road. The skid : 
wi hi ; exchanged from department to department, with the 
— . = rp age ca Lik puaeieite ligt ~ foe express intention of widening their experience and enabling 
feet. Revolving caster coulters can be used in conjunction NT sin cele ppc Pree rani ech 3 in a be i le: I 1 eve 
with skimmers, and they give an exceptionally good result 8 sity a Seiten arte prt 
in burying ined or -etibtene sabowth ~iine:tinit interchange of staff. Perhaps the most clearly formulated 
ti urning ae see shown in Fig 3 = of Specially light scheme that I have noticed is that of the Great’ Central 
construction for 7, 90rl1l tines. The latterare lined at Hiscyasdaed abel hag rp, ith i a tr * 2 = Senet 
10in. centres, and carry points of any desired form. Seven itive ‘axamination The Hi bee G a we 6 ti canes 
tines are wedged in sockets formed in the main frame, Ehisihe of the Loa adn and & ie W, abet Raskwa vf 
on the ninth to. cleventh tines are fixed on the outer |\,_sewhat similar. The North-Western Railway Tike Ty 
ieetineersa fey aged J eee ae an haa _ own companies, has a cadet system .by which members 
forecarriage, turning and lifting gear whilé' there is i of the staff are recruited for practical training from | during the exhibition upon such'matters as London traffic, 

4 . among those who have had the good fortune to enjoy an | London housing, public health, preventive and curative, business 





self-lifting apparatus and cushion cylinder for controlling advanced education 





the fall. 
_ The self-propelled plough—see Fig. 3, page’ 428—which | 
is also made by Fowlers, embodies several novel features of Transport, October 18th. 


* From Lord Ashfield’s Presidential Address to: the Institute!) of London, &c. 


| even though they look different. It is this difference in 
| appearance that, like the variations in the natural world, 
| affords an infinitude of interest and: serves as the: basis 
| of progress. What ought we to desire better than to 
| understand our opponent’s case, his methods of working, 
| his strength and his weakness, for only by efficiently dis- 
| charging our own proper task in the world of transport 
| shall we ultimately’ survive: When we realise this, some of 
| the artificial barriers between transport undertakings will 
| have broken down, and I have hope that this Institute 
| may play some part’ in this. An exchange of, staff, if it 
could be arranged, were the most: effective weapon. 
| Again, by the free discussion of views among ourselves, 
|it might be possible to reach some concrete scheme for 


this purpose. 








Exarsition or Crvic Survey Dracrams.—At the Galler‘es 
| of the Royal Institute of British Architects, ou November) 2nd, 
| at 3.30, there will be opened an exhibition of civic survey dia- 
grams. ‘The scheme for this work originated in the early part 
| of. the war’in order to find employment for many architects 
| whose work had entirely ceased in conseugence of the stoppage 
| of building on the outbreak of hostilities. Broadly, the idea 
| behind the undertaking is to give in diagrammatic form the 

basis Or groundwork for development in town-planning. Data 
| covering the whole ground of a city’s activities are recorded— 
| the methods of governance, the manufacturing and residential 
| conditions, the places for work and recreation, the incidence of 
health and disease, the birth and death rates, traffic facilities, 
the climatic conditions, &c. Part of this information is published 
| in the records of municipal corporations and authorities, which 
| are not very accessible atid not always Clear in ‘their statistical 
| présentmeént. A good’deal of the information conveyed by the 
| diagrams is, however, thé result of'independent investigation by 
| the Civic Survey. The-aréds dealt: with comprise Greater London, 
| districts in South Lancashire, and- Leeds, - The London Society's 
| ‘‘ Development Plan of Greater London of the Future ”’ will also 


| be included in the exhibits. _ Special conferences will be held 





The differences in the schemes | aspects of the civic survey, civic survey from the woman’s point 


of view, geology and the civic survey, the history and archeology 
The exhibition will be open free tothe public 


for several weeks. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our.own Correspondent.) 
The Midland Iron Trade. 


As I write, the settlement of the miners’ strike 
is in the balance but everyone is hopeful that agreement 
will be achieved. Midland iron business is going on in 
that expectation. Nominally values ruling at the recent 


quarterly meeting still hold good. As a matter of fact, i 


however, there is no inquiry this week from consumers to 
test them. The appended prices are given, not as reflectin 3 
any well-defined current of business, but as showing the 
basis on which consumers have to pay for recent pur- 
chases :—Standard Staffordshire bars, £33 10s.; good 
second-class bars, £30 10s.; and strip iron, £34—the last- 
mentioned being £2 above the official minimum. Black 
Country makers of nut and bolt bars retain their quota- 
tion at about £30 10s. delivered, and similar Lancashire 
made iron is quoted £30 to £30 15s. delivered hereabouts. 
Export demand for galvanised corrugated sheets is of 
small dimensions and values continue to fall. Recent 
sales have been as low as £38 to £40 per ton delivered in 


bundles f.o.b. Liverpool, or equal distance away from the |. 


rolling works. Makers contend that in some: instances 
these prices are below cost. . Bedstead angles have x , 
gone a reduction of £2, making the base rate de 
this district £29, ineluding cutting’ to the 
The price of bright steel ire, Which teil reduc 
a short time since, has heen further et 


ee 


contains particulars 
y the prices realised. The average net 
selling price of all classes of finished material, as shown 
by the ascertainment of the accountants to the Board, 
is £33 3s. 7d., compared with £31 13s. 6d. in the p i 
two months. Thel5 per cent. advance which, as announced 
a fortnight ago, the ironworkers now obtain brings the 
puddling rate up to the tremendous figure of 49s. 9d. 
per ton. 


New Ironworks in Staffordshire. 


Tt is very gratifying to note that John Bagnall 
and Sons, Limited, of Wednesbury, one of the Stafford- 
shire best—i.c., marked bar—iron firms, have just com- 
pleted the laying down of a fine new ironworks on a site 
adjoining their old works. Twenty coal-fired puddling 
furnaces of latest. design have been installed, extra space 
being allowed to minimise the difficulties of working in 
hot weather. The plant also includes gas-fired ball 
furnaces, mechanical stokers, elevators and conveyors, and 
a batiery of three double-action hammers each of 8-ton 
capacity. The forge train has enclosed pinions running 
in oil, and two pairs of forge housings of the balance 
weight type standing on V-shaped bed-plates,. and an 
overhead travelling crane is provided for changing the 
rolls, which are 20in. in diameter and 6ft. fin. long. There 
are electric conveyors for transferring coal from the canal 
harges to the furnaces. Current will be generated on the 
spot for driving the auxiliary machinery. The rolling 
mills in Staffordshire are forced to turn to steel as a raw 
material in increasing numbers, because there is not 
enough iron to be had. It is stated that. not two-thirds 
of the puddling furnaces existing are in commission, and 
those which are going are making a very unsatisfactory 
output. The institution of three shifts for two under the 
eight hours’ day has accentuated previous difficulties. 


The Belgian Iron Threat. 


The Belgian iron threat is increasing with fairly 
large consignments of nut and bolt iron and lock strip to 
Darlaston and Willenhall works. This iron can be sold 
in the Midlands at £22 delivered or from £7 to £8 below 
local quotations. The sizes are said to he much less 
accurate than those of the local product, but the material 
is very welcome in view of the price. Nevertheless, there 
are several considerations which tell in favour of our own 
manufacturers. The continental makers usually con- 
centrate on & few sizes. which have such a limited applica- 
tion that they do not cover all consumers’ requirements. 
Then the offers generally are for 25-ton lots minimum. 
The users who care to buy on this scale in existing circum- 
stances are not numerous, and merchants are extremely 
chary of laying out money speculatively. For these 
reasons, not to mention questions of delivery and the 
difficulty of getting redress for deficiences of quality, the 
foreigners have not got matters all their own way. 


Pig Iron Shortage. 


The output of pig iron is in danger of falling off 
consequent on the coal strike. Midland smelters were 
committed to the policy of blowing out in a very few 
instances, but generally furnaces have only been damped 
down in the hope of an early resumption. Cases in which 
enough coke has been stocked to keep the furnaces going 
more than a fortnight are exceptional. Sometime ago 
makers explained the shortage of supplies by the state, 
ment that blast-furnuces which were overworked during 
the war required extensive repairs, and, meanwhile, the 
supply of pig iron has »een insufficient to c with the 
needs of the market. When furnaces were seco, 2 to be put 
into commission again the difficulty of dover sb regular 
supplies of coke barred the way. Now other factors have 
interposed to arrest progress. Prices are unchanged. 


Whose is the Steel Trade? 


With foreign competition as active as now, it is a 
fair question to ask. Whose is the steel trade ? America 
and Relgittm are both delivering bars and billets into the 


| week. sicas Sek mae bade etbpwes 


British market at £2 per ton below native prices, and the 
chances seem, to. be all in the direction, of the sales con- 
tinuing, and at.perbaps even lower prices. Beli 
sell billets and bars last week at £17 10s. f.o.b. Antwerp, 
but this week the price has been further reduced to £16 5s. 
at Antwerp for fairly large lots of mild material. America 
has put in an appearance with wire rods at £28 per ton 
on the Midland market or £2 per ton helow native prices. 
Naturally enough, these Transatlantic offers have been 
taken advantage of by a good many of the Birmingham 
wire mills. Belgian deliveries are of much less concern to 
the buyer at date than are American. It is stated in 
some quarters that the continental steel ean be generally 
looked upon as being in consumers’ hands in something 
like a fortnight after placing the order. It will be widely 
admitted that that is a very good delivery. Respecting 


some North Country pening eon- 
sistently demanded for structural a pr 


sell at less money would involve a loss, to which ey t 
stoppage of the works would be Prolorable Bm 
eases, however, it has been found worth 2 
angles at a premium of not more than 10s. or 2¢ 


Coal Strike and thi fron Trade 





ci fiery Hill and Wedn 


ted that there are some | 


are clearing 
the bank of the material produced before the suspension 
of work. A number of ironmasters are conserving resources 
and are concentrating on departments which offer the best 
opportunities of ‘aleaateution against the strike. 
Supplies of fuel and raw material generally are being 
rapidly used up. Ironworks using gas as a raw material 
are in a more favourable position than some of their 
neighbours. Whatever comes of the efforts which are 
being made to shorten the strike, the injury to trade cannot 
be confined to a temporary dislocation of the market. 
The shock already experienced is serious. “The blow was 
delivered at a moment when there seemed some hope that 
the price of commodities, driven to artificial excesses by 
the shortage following the war, was about to enter upon 
the process of adjustment. 


East Worcestershire Ironworks. 


The workers mostly affected on the East Wor- 
cestershire side of the district are those engaged in the 
chain, enchor, nut and bolt and rivet and nail trades. 
Supplies of iron are very limited and still more so are 
supplies of coal. The lack of breeze is also a factor in 
producing unemployment, and the decision to close down 
the breeze ovens in some of the adjoining districts threatens 
to have a bad effect upon district industries which depend 
on this kind of fuel. Stewarts and Lloyds, of Coombs 
Wood Tube Works, Halesowen, found it necessary to 
suspend several hundred of their 5000 odd employees at 
the end of last week, but the works have been reopened 
since. Walter Somers and Co., of Haywood Steel Forge, 
Halesowen, who employ about 1000 workers, also an- 
nounced the suspension of a number of their employees 
at the end of last week, but intimated that those selected 
for dismissal were all single men. The firm would en- 
deavour to keep the married men on throughout the 
strike, even though it meant putting all on short time. 
The Halesowen Steel Company states that it has sufficient 
stocks of fuel to last for at least a month. Nevertheless, 
it is shortening the working week. 


Birmingham and the Colliers’ Trouble. 


Birmingham is fortunate in the fact that the 
majority of manufacturing firms are managing to carry on 
this week under more or less normal conditions. A large 
number of factories have adopted a short time system, 
such as stopping on Friday night and not opening until 
the following Tuesday morning, but there has been no 
general closing down. The necessity to comply with the 
general order to reduce the consumption of manufacturing 
fuel 50 per cent. has meant a reduction of a number of 
factory fires, as can be easily imagined, but extensive 
inquiries reveal that the increase in unemployment is 
at the moment much less than in some quarters had been 
feared. The Birmingham branch of the Engineering and 
National Employers’ Federation states that its members 
will continue. work as long as possible, though generally 
on short time. The city’s consumption of electrical energy 
for industrial purposes has been curtailed, and it is neces- 
sary to reduce the working hours accordingly. Some firms 
are working on the average thirty hours per week, but the 
arrangements as to which days shall be “ play ’’ days are 
left to the discretion of individual firms. The Birmingham 
branch of the National Union of Manufacturers resolved 
that to exhaust the supplies of coal in detail and not to 
reserve sufficient. for starting up again, particularly a 
minimum of a ten days’ initial supply, would cause a 
greater loss even than an earlier stoppage. It therefore 
advised its members that it would be wiser for them first 
to put in reserve the coal supplies that would be required 
for starting up, and then to go on manufacturing until 
the requirements of one of the departments at least could 
not be met. 


Coventry's Situation. 


The varenty branch of the Engineering and 
National Employers’ Federation has resolved to endeavour 





to keep unemployment in the city as low as possible by 


a 


eould | 


rolled steel, buyers in this district state this week that! 
of | 
something like £3 above the basis have ¢eclared to 


every means in its power. With a view to achieving this 
end, it is reducing the working week rather than keeping 
Q aoae number of hands engaged on the full 47-hours 
week. 








LANCASHIRE. 
(From our own Correspondents.) 


MancHEstTeR, Thursday. 
. Steel and Metals. 


THE iron and steel markets are certainly relieved 
this week to find that there is at present no railway strike, 
and that the samy hee aged miners and the 

ent are resumed.* Apparently, the preponderance 

hat a Sakdlement will oe + avon and 

08: ace > will return for a time to a dis- 
country experiences of the last fortnight, 
, are sufficient to show that the commercial an 
se echome eat Britain is in imminent danger 
some me can = devised to control both the 
‘a , nen, Between them they will 

jtry. From every 

“competitors in com- 

( waiter 3a that America 

or. America could probably 
nan | pel that the industries of the 

ot all that they need, but all that 

using, for the needs of the world 

greater than its power of con. 





mat iiaiaetabicitd depe- d 
poaaains swith any certainty that 
ge to the coal strike 
thas all over the conn Ts 
copper very 
oversold, and the prices which were touch: | 
tase week este to Saggent Demotidg’ of the kind but 
the weakness of the trade is indicated also by the reduc- 
tions in refined copper, and by the slow and reluctant 
following of the manufacturers of sheets and tubes. ‘The 
writer still calls these latter prices “ pro’ 
they have been reduced by about £10 per ton during the 
last few weeks. Copper sheets are now put at £157 per 
ton, and copper locomotive tubes at Is. 84d. per pound 
paul ag ton—with brass locomotive tubes at ls. 54d. per 
Apparently, the only way to get these prices 
pea to a reasonable level is by allowing orders for this 
class of material to go out of the country, and at present 
it is difficult to arrange this kind of business. .Meantime 
the consumers of metal tubes are being exploited in the 
supposed interests of the metal manufacturing trades. 
The American copper market seems to be weak, and 
apparently producers there would be quite willing to cut 
the price of refined copper again if they saw any prospect 
of stimulating buying thereby. Probably the election dlis- 
turbances are hindering local business in America, and the 
distressed condition of Europe stands in the way of the 
revival of buying here. The outlook for tin is very uncer- 
tain, but if we are soon assured that the coal strike is 
settled there may be a revival of buying. Manufacturers 
of tin-plates ought soon to be able to buy their steel sheets 
cheaper because the increasing import of semi-steel. will 
almost certainly force a lower price in that market, and 
if this movement takes place there should be a better 
demand for tin in Wales. Meantime it is reported that 
there is a big speculative account open on the “ bear ”’ side 
of the market, which will eventually have to he elosed ; 
and if the closing operation takes place just when con- 
sumers are again beginning to come into the market we 
may see another upward movement. One cannot, of 
course, recommend the holding of large stocks of tin while 
money is so searce and dear, but it might not be safe to 
remain too long quite bare of stock. Spelter is still 
weak, but there is a feeling that the turn is now near at 
hand. Of course, the galvanising demand is held up for 
the present, but it may be stimulated by and by in conse- 
quence of a cheaper and larger supply of sheets. Lead 
has kept remarkably firm, and the arrivals seem to be 
smaller than usual. Spanish lead may, however, come in 
more freely if the price keeps up. 


Pig Iron. 


There is no business going on here in foundry 
iron at the moment, all production having been stopped. 
Nominally prices are the same as they were, but it is 
thought that when business is resumed there may be some 
pressure to buy, as the foundries will be able to begin 
consumption much sooner than the furnaces can begin 
production, at any rate of any decent quality of foundry 
iron. There will probably be an excess of low grades of 
pig iron, as these were rather plentiful before, and most 
of the furnaces will at first be turning out low-grade iron. 
Even if the miners are back at work next week it will 
probably be three weeks before any good foundry iron 
will be made, and the idea here is that, given a satisfactory 
agreement with the Government, the actual return to 
work will not take place until the week after next. 


Finished Material. 


There is little business being done here in finished 
iron and steel, but the old prices were still quoted. Foreign 
competition is telling upon prices now, but it is possible 
that scarcity of fuel on the Continent will help to modify 
this competition for a time. That from America. is, 
however, likely to increase; and must in the end. bring 
down British prices. 


Scrap. 


The market for serap seems quite dead at the 
moment, but.it seems possible that when trade is resumed 
cast:scrap and heavy wrought iron scrap may be able to 
maintain their values for a time. Steel scrap, however, 
is in a precarious position, and dealers seem to anticipate 
quite a serious fall in it. i 
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Manchester Engineering Organisations. 


ENcouraceEp by the success of the recent experi- 
ment in making the members of the Manchester Associa- 
tion of Engineers temporary members of the Engineers’ 
Club on the occasion of the first meeting of the Association 
at the Memorial Hall adjoining the Club premises, the 
Committee of the Club has gracefully decided to extend 
the same privilege for each of the remaining evenings of 
the present session, This friendly concession will prove 
very acceptable to the members of the Association, who 
will be able to adjourn to the Club smoke-room and discuss 
the subjects of the papers in a less formal manner than is 
necessary at the meetings. What is more important is 
that the concession marks another step in the direction of 
providing a central meeting place for the various engi- 
neering societies—one of the principal objects which the 
founders of the Club had in view. At the present time 
the Club house unfortunately does not embrace a room 
large enough to accommodate such a large number of 
persons a8 are brought together at the Manchester Asso- 
ciation meetings, but it is hoped that this difficulty will be 
overcome when the Club extension scheme, now on the 
tupis, is carried out. i 


The Effects of the Strike. 


The industrial community in this district is now 
feeling the effects of the colliers’ strike rather acutely, 
and nearly all the chief engineering works have had 
to resort to a shortened week by closing down for a day 
and a-half in order to comply with the order to reduce 
power consumption. Other large establishments which 
use coal for processes and steam raising have had to close 
down altogether for want of fuel. These include the 
Partington Steel and Iron Company and Taylor Brothers. 
In the Oldham district, in order to give effect to the Coal 
Emergeney Order, work in the textile mills and engineering 
establishments has been cut down to three days per week, 
and in Salford over twenty firms are said to have either 
suspended operations partially or wholly. There seems 
to be a consensus of opinion, however, that by the end 
of the present week peace will be again restored in the 
coal . 


A Large Order for German Engineers. 


An order for electrical machinery to the value of 
something like £200,000, which has recently been placed 
by a local steel works with the Allegemeine Electricitate 
Gesellschaft, in competition with English electrical firms, 
has given rise to a large amount of comment. locally. I 
understand that three factors entered into the reason for 
placing this order with the German firm. First, price ; 
secondly, time of delivery ; and, thirdly, the fact that the 
German firm quoted a fixed price and did not find it 
necessary to include in its tender “the variable price 
clause,” which the British engineering firms insisted upon. 
With regard to the prices quoted, there was a material 
difference in favour of the German firm, while the time 
required for the completion of the order by the British 
firms was very much in excess of the former. It is stated 
on good authority that one British firm that was par- 
ticularly keen on getting the order made an attempt to 
modify the “‘ variable price clause”’ by giving a definite 
guarantee that any additional cost that might arise 
out of possible future increases of wages or higher cost of 
materials would not exceed £15,000, but the Federation 
of electrical firms to which this firmi7$ affiliated vetoed this 
proposal. , It. is particularly regrettable at the present 
time, when trade is on the wane, that British firms should 
still find it necessary to cover themselves against possible 
contingencies such as the above, as such a policy not only 
hinders the home producers in competition with their 
foreign rivals, but also provides an inducement for labour 
to increase its demands on the plea that the purchaser will 
have. to ‘‘ foot the bill.” 


Barrow-in-Furness, Thursday. 
Hematites. 


The hematite pig iron trade of the North-West 
of England has had a nasty knock over the coal /strike. 
The demand for hematite pig iron had been quiet for some 
weeks owing to the uncertainty ofthis labour trouble and 
the generally easier feeling in trade, but during these last 
two weeks business has been at a standstill, for naturally 
buyers and sellers did not care to carry on. Industrially, 
the effect has been most disastrous. By the middle of last 
week most of the furnaces in the district had been. damped 
down owing jo lack of fuel, mostly of coke, of which the 
consumption is very heavy. At Barrow two furnaces were 
kept going on easy blast in the hope of a settlement. 
They are still in operation, one of them being a new furnace 
recently completed. 


Iron Ore. 


The demand for iron ore ceased to exist with the 
damping down of furnaces, and in consequence theré has 
been idleness at most of the mines. At Roanhead; near 
Barrow, and at the Whitriggs Mines at Lindal, short time 
has been worked, at the latter mine only the married men 
being kept engaged. At Hodbarrow there ‘has been partial 
employment, as the miners left the pits during part of the 
week. At the pits where work is being carried on raisers 
have been able to store some ore in readiness for delivery. 
This will come in useful, for the demand has exceeded the 
supply for somé time. Prices are unchatiged, but there is 
nothing doing. The importations of Spanish and North 
African ores are fairly large, and the price is 50s. ‘per ton 
delivered, which is considerably ‘less than native sorts can 
be supplied at. 


Steel. 


- In the steel trade there is idleness in all the big 
departments at the works. The exceptions are the foundries 
and the hoop mills. The former is engaged on shipbuilding 
and other castings, for which there is raw material and coal, 
Jn hoop-making billets and other steel are in hand and 
there is fuel sufficient to: keep going. General iron and 
steel founders’ and small metal enioied continue to. be 
employed. Steel prices are unchanged. 


a 


Shipbuilding and Engineering. 


These trades continued at work, there being coal 
to carry on. Shipbuilders have a good programme of work 
before them, but in the engineering shops there is a‘slack- 
ness. One reason is the absence of moulders, the effects 
of the last strike not having been got over. There also 
has been a lack of labour for the moulding shops. 


Fuel. 


Deliveries of both coal and eoke quickly’ fell 
away and then ceased for the most part early last week. 








SHEFFIELD. 
(From our own Correspondent.) 


Anxious Days. 


Waatever favourable—or otherwise—change 
the close of the week may have brought, from the labour 
standpoint, the fact remains that, since my previous letter, 
manufacturers have expeérienced “days fall ‘of “anxiety. 
The pendulum has been swinging violently from hope to 
fear, from fear to hope, regarding a settlement of. the 
industrial trouble, and all the time the process of cutting 
down the number of employees has been operating, until 
the central thoroughfares of Sheffield, Rotherham and 
the surrounding districts were thronged by idle men, and 
want began to assert itself. In spite of these things it 
was quite manifest that the majority of the ftinets, when 
spoken with individually, were op xd tothe strike, and 
certainly to any extension of it. If they had only used the 
ballot box for Rabestit? expressing such opinions the story 
might have been a very different one. So far as the local 
railwaymen and also the road transport service men were 
concerned, it was evident last week-end that their views 
were entirely opposed to a further dislocation of industry 
and commerce ; but the curious thing is that at the crucial 
moment they vote as they are told, or as they think they 
should, rather than as their consciences dictate, and so the 
mischief spreads. There has been, too, a leaven of com- 
munism amongst the men. When the latter are idle they 
are glad of any diversion, if it be only a street-corner 
orator. In that way many of them have been listening 
to the outpourings of would-be Bolshevists. Just behind 
one of the main streets of the city a large crowd of unem- 
ployed had gathered round one of those persons the other 
day. The orator’s theme was the difference between 
Labour and Capital. It was all so simple. ‘That wonderful 
creation, the working man, was the sole support of the 
human family, whilst the capitalist was a pickpocket, a 
vampire—or anything else of the kind one cared to call 
him. ‘‘ We must,” he exclaimed hysterically, with one 
eye on a policeman standing on the fringe of the audience, 
“have war to the knife against the capitalist class if we 
are to come by our own.” Close by me was standing a burly 
steel smelter, who, touching me with his elbow, ejaculated, 
“What rot !”’ The average decent man, of course, recog- 
nises it at once as such; but the poison gets into some 
minds, no doubt. 


The Coal Supply, 


As a matter of fact, the “ capitalists ”’ have done 
remarkably well in keeping so many men employed, in 
face of such adverse circumstances. This week was com- 
menced under very much better conditions than had been 
expected, and it was apparent that the urgent desire of the 
Government that firms would carry on as long as possible 
was being realised. But somehow the Government has 
an unhappy knack of asking manufacturers to take a cer- 
tain course, and of then creating conditions making it very 
difficult to do so. Last Friday a “ whip” was issued for 
an emergency meeting the following day-of firms concerned 
as to the effect of Part III. of the new Coal Order calling 
on manufacturers to cut down their fuel consumption by 
one-half. What firms felt was that if works were to be 
kept going such a request would have to be ignored. Those 
responsible for drawing up the Order could not have 
realised how diametrically opposed would _.be_ its -effect 
to the Government’s expressed desire to avoid unnecessary 
unemployment. The only way out seemed to be to leave 
manufacturers with a considerable amount of discretion 
in the matter. It often happens, of course, that on the 
full working of departments consuming heavy quantities 
of coal depend a number of other departments for activity 
in any degree. For instance, to close down forges, rolling 
mills and press shops for, say, three days a. week, would 
be an absolutely wasteful method, and would throw large 
numbers of other workers out of employment. Something 
of all this was re; ted to the Coal Controller’s Depart- 
ment, which saw the difficulty apparently, and showed 
signs of relaxing the point a little. At the meetingion 
Saturday many suggestions for meeting the situation were 
advanced, and a small committee was appointed to work 
with ‘the local authority in devising means for carrying 
out the! Order where possible, the employers displaying 
keen anxiety to “carry on”? by some means until com- 
pelled by force of cireumstances to close down. That was 
the spirit in which the week was entered upon, and which 
was animating manufacturers up to the moment of this 
being written, there being at that time great hopes of a 
settlement being reached and the industrial situation being 
thus saved. 


The Gas Conference. 


There were, several matters, of special interest 
mentioned at the conference here of the British Com- 
mercial Gas Association. For example,,Sir Robert Had- 
field, as president, delivered a notable address.on_the 
urgent. need. of economy—which meant. increased produc- 
tion. .The great concern of organised labour should be the 

of duction for export at, a, quality and_ price 
which would allow the nation to compete in the markets 
of the world.. The most serious obstacle to the full accept- 
ance, of the fundamental truth of. increased production 
per head with decreased cost per unit. being the only méans 
of the country’s industrial prosperity, and national wealth, 








was undoubtedly the fear that. all-round increased produc- 


. 





tion per employee would lead to all-round unemployment. 
The very opposite was the truth. Restricted production 
meant’ either increased cost per unit or reduced wages. 
The law ex nihilo nihil—out of nothing, nothing—was 
inexorable. . If Sir Robert, or somebody else, could manage 
to have these sentiments printed in bold type and posted 
up in all the works I believe they would cause many men 
to think along new lines. Mr, A. J. Hobson, who has just 
returned from a tour in the States, told the conference how 
very jubilant Americans are about their success in. booking 
orders for steel in this country on entirely new. ground. 
Thus, for the first time on record, the United Steel Com- 


.| pany of America had, through one of its subsidiaries, just 


taken a large order for colliery ropes for English pits— 
a fact which ought to have a very. strong appeal to Sheffield, 
by the way. Mr. Hobson drove the nail home when he 
declared that the men who were making it impossible .to 
purchase such goods on the home market, who were com- 
pelling buyers to. go, to America instead of the. reverse, 
were pursuing a course detrimental to the interests of the 
whole nation.. Mr. Hobson has a rather sharp tongue 
when dealing with undue State control of industry, and 
he used it in describing the “ unintelligent interference 
of officials in London, who. know nothing about things 
outside London, and. proceeded, immediately there was a 
coal strike. to reduce the gas to 450 B.Th.U.” He had had 
to put back from gas to coke his plant for hardening files, 
and until they had reached the point when they were not 
going to be dictated to by people who knew nothing about 
the matter he was not gomg to re-convert the plant. It 
was not prejudice against gas, but against the continuance 
of that ignorant Government control of which they had to 
rid themselves before it strangled them, he added. Mr. 
Hobson is the chairman of William Jessop and Sons, and 
@ director of the Birmingham Small Arms Company, 
beside being head of one of the best-known cutlery con- 
cerns. - 


Lincoln’s New Industry. 


I was recently over at. Lincoln and had an 
opportunity of seeing the works of Clayton Wagons, 
Limited, the million-pound subsidiary company of Clayton 
and Shuttleworth, Limited, of the Stamp End Works. The 
latter concern built the Abbey Works, the Titanic Works, 
and the Clayton Forge during, and subsequent to, the war, 
and whilst the first-named was used as an emergency 
aireraft factory until the signing of the Armistice, that, 
as well as the other works named, were quickly put to the 
purposes for which they were designed and built, viz., the 
Abbey Works for the erection of railway rolling stock, the 
Titanic Works for the construction of steam and motor road 
wagons, and the Forge for the mass production of forgings 
and stampings required at both works. It was back in the 
spring that Clayton and Shuttleworth decided to place 
the control of the three establishments in the hands of a 
separate company, Clayton Wagons, Limited, being there- 
upon registered. The three works adjoin, and are bounded 
by anavigable river and sidings connecting up with four main 
line railway systems. They are equipped with thoroughly 
modern plant, and the order books are very full, contracts 
in hand including the building of a large number of Pull- 
man buffet cars, first and third class; the conversion of 
about a dozen ambulance trains into Pullman cars; and 
a very considerable amount of work in building or repair- 
ing coaches for ordinary railway service. The great 
feature of the place is the perfect sequence of operations, 
so that neither time, material nor labour is wasted as the 
various processes progress from one section of the works 
to another. I noticed a large number of steam road 
wagons ready for delivery... The Forge includes modern 
plant for both heavy and light stampings, the hammers 
ranging from 5 ewt. to 7} tons, whilst for heat-treatment 
purposes there are four large solid fuel furnaces., There 
are, too, machines for die sinking and tool making. The 
site of the works leaves ample room for extensions, and, as 
a matter of fact, there are about to be added a large saw- 
mills, with timber yard, log mill, special drying plant, X&c., 
as well as a modern smithy. The P ears, the first 
two of which I saw complete, are the last word in luxurious 
railway coaches, and their erection by Clayton Wagons, 
Limited, has introduced an entirely new industry to 
Lincoln. 


Sheffield Steel Products. 


The Templeborough combine, formed under the 
name of the Sheffield Steel Products, Limited, for the 
mass production of small tools and cutlery, is just nego- 
tiating the inclusion in the combination of three more 
concerns, each of which is itself an amalgamation of several 
steel firms, so that when these negotiations have been com- 
pleted there will be about a couple of dozen firms asso- 
siated under Sheffield Steel°Préducts, the directors of 
which are proposing to raise the capital of the company 
from £2,000,000 to £4,000,000. One of the latest recruits 
of the combine, the Sheffield firm of Hemmings and Co. 
(1920), Limited, has just put into operation a new electric 
rolling mill installation comprising a train of three stands 
of 12in. three-high rolls and one 8in. train consisting of 
six stands. The installation, which will make the works 
self-contained from the billet stage to the finished wire or 
rod, was designed and carried through by Hemmings, 
in their own works, in little over six months. 


The Armament Plants. 


Speaking on a recent occasion here, Mr. Douglas 
Vickers said his company’s Sheffield works had been left 
with a considerable amount of plant designed for the pro- 
duction of huge pieces of steel and engineering required by 
modern armies and battleships. Not only had the firm been, 
hampered by the change from one type of work to another 
but. by the necessity of keeping the plant ready for use in 
case it was required. Naturally, they had to obey the 
wishes of the Government in that respect. They 
could not turn out the plant for making big guns, as 
they would not then be ready in case of national need. 
But they could not keep the shops in that state indefinitely 
if they got. neither work nor some compensation for keeping 
the works in order,..They had, however, been able to 
use. some of the shops for new trades, such as the making 
of stampings and springs and a few other things that had 
kept them going. -Mr. Vickers’ words apply equally, of 
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course, to the other armament firms, whose position has 
not received the recognition from the Government which 


“national assets,” as they were frequently called during | portin, 


the war, deserve. It is to be hoped the Government will 
not finally exasperate them to the point of dismantlement, 
as in the case of Hadfield’s fine shell shop not very long 
before the war. Speaking of armaments, a short time ago 
I received a personal note from Armstrong's regarding a 
suggestion that that firm had apparently cleared out most 
of its armour-making equipment to make room for loco- 
motive construction plant. ‘The note ran: ‘“* The moving 


of plant in our armour-plate shops is a purely tem- ‘ 


porary measure on our part. Further, in the plan- 
ning and carrying out of the movement of our armour- 
plate plant, matters have been so arranged’ that, 
when either home or foreign contracts for armour 
plate are again forthcoming, the plant which has been 
removed can be replaced and put to work again at ex: 
tremely short notice. We therefore consider that our 
position as one of the world’s premier manufacturers of 
armour plate has been in no way prejudiced bythe are: 
fully considered temporary arrangement made ‘at ‘our 
Openshaw works.” In Sheffield, I believe, this kind of 
plant stands much as it did during the war. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Crippled Industries. 

THE coal strike is- gradually but surely strangling 
every industry in the North of England. Its paralysing 
effects are to be seen everywhere. It is bad 
to have the export of coal stopped, the shipping trade 
demoralised, and the ircn and. steel trades ¢ down, 
but things will be worse within another week when the 
shipyards and engineering works and practically every 
large industrial establishment will have to cease ions 
for want of fuel and materials. It is hoped, therefore, that 
a speedy settlement will be reached, and the closing down 
of further departments of industry thus prevented. The 
situation at Tyne Dock, one of the largest coal exporting 
stations in the country, is exceedingly serious. The huge 
staithes are desolate, and in the dock and river lie scores 
of vessels awaiting either cargoes or bunkers. Thousands 
of riverside workers, trimmers, teemers and staithmen 
are cut of work. One of the most surprising phases of 
the strike in relation to the iron and steel trade has been 
the length of time that many ironmasters have been able 
to carry on. A considerable number of blast-furnaces 
in the Cleveland district were operated up to the week-end 
on slack blast, and though the great majority are now 
damped down, there are several still running, makers 
being able to eke out fuel supplies by economies in other 
directions. Thus even yet pig ircn production is not at a 
standstill. The steelworks, however, are all closed down. 
Maintenance work is being carried on, and where necessary 
essential repairs effected. This work is being spread over 
numbers of men, so that, as far as possible, each secures 
a share. It is an admirable system under the cireum- 
stances, and tends to limit distress. 


The Only Bright Spot. 


The only bright spot in a dark picture is the 
position of the shipbuilding and engineering industries, 
but conditions vary at the different establishments. Some 
are in @ very favourable position as regards stocks of fuel 
and material, and may be able to carry on for some weeks 
if the electric power, by which their plant is driven, only 
lasts. The position on the Wear, however, is not:so good. 
As a matter of fact, some of the workers there have been 
placed on half-time because of the shortage of material. 
The shipbuilders there are also in a delicate position 
because of another reason. After the Armistice many 
Swedish and Danish orders came to Wearside to replace 
shipping lost during the war. Altogether seventy ships, 
mostly of the tramp class, were placed. This meant busy 
shipyards for many a long month, but not more than a 
dozen of these have been completed, and contracts are 
held up on account of varying prices, both of labour and 
material. In fact, some orders have. been cancelled and 
deposits surrendered. On the top of this ccmes the coal 
strike, which makes work in the shipyards a precarious 
proposition. The electric supply companies and gas com- 
panies have good supplies in hand, and it is not anticipated 
that any difficulty will be experienced for a time. 


Pig Iron Industry in Peril. 


The disastrous effect of the coal strike upon the 
pig iron industry is bad enough, but there is another peril 
which is perhaps likely to escape notice in the present 
turmoil. That is the possibility—may, the probability— 
of the permanent loss. of cur overseas trade in pig ircn. 
Throughout the war there was enormous pressure for 
supplies of pig iron, and the distributicn of the output of 
the blast-furnaces was subject to, the strictest. official 
control. But post-war conditions, far from. giving relief, 
have accentuated the shortage. Now that the coal strike 
has stopped production, the position is exceedingly serious. 
Prior to the strike a veritable famine’ prevailed; "and it 
was only by the sacrifice of the major portion of the 
export trade that the home foundries have been able to 
get the supplies of pig iron, the lack Of which would have 
involved the closure of the works months ago. The sacrifice 
has been none the less real, though it has been’ entirely 
voluntary. Foreign consumers have come into the Cléve- 
Jand market and offered £3, and even £4, per ton moré'than 
the home price in order to get the pig iron they so urgently 
needed, yet in nearly every case these offers ‘have been 
turned down. The ironmasters have recognised that home 
needs must come first, and in ordér that British industries 
should not be starved of raw material, they have’ refused 
high prices abroad to sell at a modest profit at home.’ The 
Cleveland ironmasters have even fixed a’ maximum price 
by agreement, and, declining to exploit the nation’s néed 
to their cwn advantage, have been content with s modes 
profit when foréign buyers would have been prepared to 
pay almost any price for supplies. But the loss of these 
foreign markets is not a matter ty be contemplated with 


equanimity. The extent of the loss may be judged frem 
the fact that Bareiand.whigh just before the war was ex- 
rting an average of 60,000 tons of pig iron month, 
shipped in August less than 5000 tons, while it Thould also 
be noted that there was, unti! a few weeks ago, an absolute 
embargo in this district on all qualities,of Cleveland pig 
iron for export.. The net result has been that markets once 
exclusively British have passed into other hands. The 
struggle to recover these lost markets will be even greater 
as the result of the stoppage of production in consequence 
of the coal strike. 


Cleveland Iron Market. 


Business on the Cleveland pig iron market is 
more or less in a state of suspension. As far as cireum- 
stances permit makers ‘are delivering against contracts, 
and shipments of hematite are still being made to foreign 
parts. Makers have fairly good stocks of the lower 
qualities of iron and are pressing sales, seeing thai these 
grades are likely to be very extensively produced when the 
furnaces resume, as they are bound to work badly after 


stoppage. 


Manufactured Iron and Steel. 


e All the steel works are closed, but makers are 
selling from stock, prices being unchanged. Cheap Belgian 
steel is being offered in the district, and there is growing 
apprehension as to the ability of home manufacturers to 
meet foreign competition. 


The Coal Trade. 


The Northern coal market is absolutely void of 
either life or movement of any kind. There are no coals 
available, so that all business is an end, with only a 
possible re-charter of a boat loading to a coasting 

rt or an occasional sailing under official direction. 

therwise all attention is focussed on the general situation 
induced by the strike. The withdrawal of the railway- 
men’s notices, of course, gave considerable satisfaction, 
but the outlook is still regarded with uneasiness. The 
future of the coal export trade is in jeo y. The foreign 
markets supplied by the North-East Coast have heen so 
ts A ag geeta by long custom and the stability of the 
coal & that many people have come to regard them as 
fixed. This, however, is not the case, as is shown by the 
returns of the past few months, when America has wrested 
from us practically all our best foreign markets. This is 
specially the case with Sweden, and experience has shown 
that in all past strikes which have led to a Joss of markets 
these have never been regained. Even if the collieries 
resume work during the next few days, the demand for 
export coal from this part of the country will be very 
seriously reduced. The Argentitie market is already 
practically lost to us, and when normal conditions return 
to the coal industry the loss of the South American market 
will be very seriously felt, especially as it affects the grain 
and flour trades, these commodities forming the return 
cargoes. Reports have been current to the effect that 
arrangements were being made to import American coal 
into this country, and that ships had been chartered for 
the purpose of bringing supplies across the Atlantic. These 
reports, however, are generally discredited in this district, 
and are regarded as wild speculation. ‘The agreement 
arrived at between the MineWorkers’ Federation of North- 
umberland and the Coalowncrs’. Association regarding 
certain classes of men to be allowed to work at the pits 
has been broken in several instances. Even enginemen 
attending pumping engines and horsekeepers have refused 
to attend to their work. The matter was considered at a 
special meeting of the Miners’ Exeettive, and instructions 
given that these men should come into line with the rest 
of the couniy. 








SCOTLAND. 
(From our own Correspondent.) 


Strike Items. 


Ur to the time of writing the coal strike still holds 
sway, but the re-opening of negotiations has engendered 
a more hopeful feeling ing an early settlement. In 
certain districts in Scotland the mimers have all along 
been optimistic, and many of them have not availed 
themselves of the opportunity afforded them to lift their 
tools. At the same time, this optimism has not hindered 


‘| them from holding meetings in furtherance of the course 


to be pursued in the event of a prolongation of the strike. 
Ata conference during the past few days, and attended 
by seventy-four delegates representative of the Scottish 
eolliery districts, a proposal, said to have emanated from 
Lanarkshire, to withdraw all labour trom the mines if 
there is not an early settlement. was submitted. This 
proposal was endorsed by the county unions of Fife and 
the Lothians. The decision of the National Union: of 
Scottish Mine Workers will be communicated to the 
National Federation with a recommendation to convene a 
special conference to consider the entire suspension of 
labour. Happily; however, there seems little hope of such 
a policy receiving commendation at headquarters, as its 
adoption would endanger the property from which the 
miners receive their livelihood. There have been instances 
of the inclination of the miners to take the matter into their 
own hands, and some firemen and have been 
prevented from pursuing their duties, but the irregularity 
of their action having been pointed out, this form of inter- 
ferencé has been discontinued. While the suspension of 
intervention of the railwaymen has induced’ a number 
of works to carry on as long as’ their stocks of fuel allow, 
the inevitable result of the miners’ strike ean only be 
delayed for a few days at most. "Each day brings fresh 
records of works closing down, and a complete stoppage 
must come very soon. In response'to afi-urgent appeal vy 
thé Ministry of Labour, an effort is being made to keep 
large works open which it had been decided to close down. 
Short time systems have been introduced in some instances, 
and ments made to keep sortie departments fully 

g these efforts can only 





emplo but ‘generally 
ake ilage of the trouble. The shale miners in Scotland 


for difference of opinion and prot 





are still at work;'which fact has caused considerable dis. 
satisfaction in certain districts. A weekly levy of 4s. 6d, 
per man is to be peig by shale miners towards the help of 
coal miners, The oil industry in Scotland has been un. 
afiected so far, but the men are on a week’s notice against 
the possibility of a stoppage. The oil works can be kept 
going for a period of three weeks, All employment in the 
yarious industries, reduced as it is, depends on an avoid. 
ance of the strike spreading to the railways, a contin. 
geney which would, of course, result ph dy in & com. 
plete stoppage,. Though the miners are willing to obey their 
leaders in any action decided upon, and are meantime fillin 
in. their time with all manner of sport, there is little doubt 
that a return to work would be universally welcomed, 
Here and there acts of lawlessness are reported, but, 
generally speaking, the attitude and behaviour of the 
miners give no cause for dissatisfaction or alarm. Con. 
sidering the inadequacy of the strike pay, the outlook for 
the workers is far from rosy, and every effort. is being made 
to preserve a quiet demeanour on the part of the men who 
are responding loyally. 


Industries Badly Hit. 


The shipping and_ steel industries have been 
badly hit by the coal strike, and unemployment is more 
rife in the latter than in any other department. There are 
upwards of 30,000 steel workers already idle, and the 
number is being steadily added to. Locomotive works have 
been most seriously affected. Shipyard workers are also 
suffering owing to the sto: at: the steel works causing 
@ shortage of material. The eailings between Clyde and 
Irish ports have suffered drastic curtailment, and with 
steamers concerned in this trade and also other routes 
finding great difficulty in obtaining bunkers, many seamen 
and dock labourers have been thrown out of employ. 
ment. . Transatlantic liners, too, have been similarly 
held up. The sugar and textile industries are also on the 
affected list, which is constantly being added to. 


Work in Progress, 

Where employment is maintained, the work in 
progress is mainly jobs on hand when the strike com. 
menced, or arrears.of orders. New business is entirely at a 
discount, neither producers nor consumers being disposed 
to enter into fresh engagements in the meantime, 


Pig Iron, Coal, &c. 


Business in pig iron has been very slow owing 
to the position of the consuming works, while export is 
entirely suspended. Finished iron and steel is largely 
affected, dats makers are further perturbed by the influx 
of Belgian material at much cheaper rates than the home 
article. Bus‘ness,in the coal trade is at a deadlock. All 
fuel at pitheads, in course of transit, and at the ports has 
been put under control, and supplies are very scarce. In 
the shipping department a meagre turnover is being done 
under permit for coastwise traffic and bunkers. Retail 
merchants have fair stocks and municipal concerns are 
comparatively well off for fuel. The aggregate shipments 
during the past week amounted to 31,294 tons, against 
103,695 in the preceding week, and 347,273 tons in the 
same week in 1913. 


Holy Loch Scheme, 

The estate of Ballochmyle, at the head of the 
Holy Loch, has now been given over for the purpose of a 
forest, the wood from which is to be uséd in the making 
of matches. ‘The land has been acquired by Messrs. Bryant 
and May, matchmakers, London, for the p of affores- 
tation, and will employ a considerable number of persons. 
The forestry expert, Mr. J. R. McBeath, who was formerly 
overseer on the estate of Benmore, at the head of the 
Loch, has already taken up residence in the district. 





— 
——_ 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Crisis. 


Tue conversations atid negotiations ‘for the 
settlement of the miners’ strike have been followed with 
great interest in South Wales, for pa reason ged = 
district is so largely dependent upon the prosperity of this 
industry. There i fairly witedpiced belief ‘that the 
end of this week will sée the finish of the strike, but this 
feeling is by no means general. The men’s demand is for 
2s. per day with no conditions attached, and if this is not 
conceded the view is held in many quarters that any pro- 
posals which fall short of this demand wilbof necessity 
have to be submitted ,to the rank and file, Should such a 
course be followed then. there can be no palling off of the 
strike this. week., Furthermore, there is. plenty of scope 
ract tiations , 
as is ted, . are to be subject to coal 
values. eel of: simplifying methods it is to be feared 
that the conditions,are likely to become rather more com- 
pleated, and that they will by. no means gliminate dis. 
satisfaction... Even if. the ry pment spendin the = 
2s. unconditionally, it.cannot be su; | for one moment 
that, a permanent settlement ea be, achieved. Fresh 
demands would be forthcoming, in a very short time ; the 
extremist section, which apparently is in command, would 
very speedily press for some other conditions inimical to 
the national interest and certainly opposed. to private 
ownership. For this reason it is considered as highly 
inadvisable that the Government should waver in the 
attitude taken up, and that if the miners are not prepared 
to supply the coal required, then they are not entitled to 
increased wages. 


Work ‘at Collieries. 


Last week-end.2 special conference of the South 
Wales Miners’ Federation was: held at Cardiff, when the 
question of the withdrawal of all labour from collieries 





was again discussed. It was pointed out that it was not 
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intended that South Wales should act independently of but difficulty in obtaining specifications is being expesi- | 208ft. by 31ft. by 14ft. 3in.; to ca..7 715 tons. Engines, single- 


other districts, but that whatever action was taken should 
be on national lines. Opposition was forthcoming to the 
proposal that all men should be withdrawn from the 
mines, a8 that meant that there would be a danger of 
property being destroyed, resulting in widespread unem- 
ployment, but the saner views expressed were over- 
whelmed and a resolution was passed that representations 
should be made to the Miners’ Federation of Great Britain 
Committee to convene a national conference to be held on 
the 27th inst., to econsider.and determine the policy with 
respect to the withdrawal of the whole of the men, from 
each of the collieries in Great Britain, such policy to be 
put into operation on the 30th inst, should the strike not 
be settled by that date. As pointed out last-week, a good 
deal of friction was experienced in some districts in con- 
nection with the men who, in the meantime, are permitted 
to work in the mines, but an agreement was come to last 
Saturday by a joint meeting of the South Wales Miners’ 
Federation Executive and the Enginemen and Stokers’ 
Committee. It was decided that the only workmen to be 
employed during the strike should be the following :— 
All winding enginemen, all stokers, fan, compressor and 
power-house workmen, ostlers, pumpsmen, banksmen, 
hitchers, loco, men, lampmen, ashmen, pitmen, unloaders 
of coal for boilers and coke oven and by-product men. 
These grades are to be rigidly adhered to, and no exceptions 
are to be made without the sanction of the miners’ agent 
and district. officials, who shall consider any causes of 
emergency that may arise. 


Unemployment. 


It is very difficult to give an approximate estimate 
even of the numbers unemployed as the résult of the 
miners’ strike, or the financial effect involved. The fact 
that there are several hundred steamers idle in dock is in 
itself a very. serious item, the loss of their earning power 
being considerable. There is also the loss in wages to the 
seamen and firemen, &c. Coal-loading operations are 
virtually at a standstill, as in the early part of this week 
there were only two steamers at Cardiff and Penarth which 
were loading. It is reported that at Cardiff, Penarth and 


enced. The works most seriously affected so far are the 
Beaufort and Morriston and Midland Works, but the end 
of this“week will see important de ents in other 
works shutting down. Untortanate ly, should the coai 
strike terminate shortly, business will be slow to settle 
down again. Prices of tin-plates rule «bout 422. to 
43s. for 1.C. 20 by 14. 





TRADE SITUATION AT CONSTANTINOPLE. 





AccorDING to a Reuter message, the situation on the 
local market at Constantinople continues stegnant, The 
suspension of practically all trade with the interior, by 
reason of the Nationalist movement, has caused a con- 
gestion of stocks in Constantinople which has led to heavy 
falls in the price of manufactured articles. Merchants 
unable to hold on have been forced to realise at a loss, and 
many firms are in a’precarious position. One or two 
failures have already occurred. Buyers are scarce, 
Bulgaria and Rumania are practically closed markets, 
owing to the depreciation of the local currency, and Batourn 
is in such a state of political instability that traders are 
fighting shy of its market. There is a steadily growing 
demand from Southern Russia, where General Wrangel’s 
victories are beginning to open up possibilities of trade. 
Agricultural machinery and clothing are much in request, 
but firearms, munitions and motors are being called for 
by the Government. The difficulties of transport and the 
depreciation of the trouble, however, militate against 
enterprise. Constantinople is suffering just now from a 
fever of speculation in foreign exchanges, ' Everybody 
seems to be gambling in lei, marks or lire, and servant 
girls, clerks and office-boys are jeopardising their small 
savings on the fluctuations of the money market. A 
certain number of forged Treasury bills, all of the old 
Bradbury variety, have made their appearance on the 
local market, and have been a source of trouble and loss. 
They have been mostly traceable to Russian origin, The 
bills first passed into circulation were easily distinguishable 





Barry about 1500 coal trimmers are idle, and instead of 
the men drawing an average of about £6, all that they 
received last week was about £4 each from the wages pool, 
half of which was back pay. This week the coal-trimmers 
will get very much less. In the port of Cardiff alone there 
are over 1500 seamen and firemen unemployed, and hun- 
dreds of dock workers are idle. Considering the con- 
ditions, discharging operations have been fairly satis- 
factory, but work in the dry dock yards has not continued 
as briskly as promised, and over 5000 of the casual class 
of workers are idle. All patent fuel works are at a stand- 
still, except in the case of one small undertaking making 
ovoids for h hold c¢ ption. Thus there is the loss 
of over 50,000 tons of patent fuel for each week the works 
are at a standstill. Owners are, however, taking the 
opportunity to effect repairs and renewals in order to be 
ready to go ahead when the miners’ strike is over. Em- 
ployers generally have made every effort to economise their 
coal supplies and keep works going, but additional steel 
works and tin-plate and other works have been shut down 
during the past week. 





The Coal Market. 


Business on the Coal Exchange has been com- 
pletely suspended, and the Exchange has been closed 
at one o’clock each day. Here and there some exporters 
have endeavoured to obtain quotations for a cargo of coals 
for shipment within a few days of the strike terminating, 
but colliery salesmen are not disposed to quote, For one 
thing, there will doubtless be a good deal of repair work 
to be carried out at. the pits when the strike is over, and 
no one expects that much coal will be available for export 
for several days at least after the miners resume work. 
For the moment most exporters are engaged solving diffi- 
culties arising from the Government authorities. requisi- 
tioning ships and their cargoes. In some cases steamers only 
partly loaded have been ordered away to ports such as 
Liverpool, London, &c., to discharge their cargoes. Should 
the strike be quickly settled, it is ikely that some of these 
steamers which have not yet discharged and will not be 
able todo soor some days, will be ordered baek to South 
Wales and there complete their cargoes and carry out their 
original charters. Some interesting problems. will doubt- 
less arise concerning payment and compensation. Prac- 
tically all the coal.si ing on the sidings during the early 
part of this week was earmarked for going inland for con- 
sumption, which accounts for the cessation of shipment 
operations. While, however, the Coal and Shipping 
Exchange has been dull, and coal prices are merely 
nominal, the Stock Exchange has displayed considerable 
activity, Collieryshares have been and are in good 
demand, and in many cases values) now stand, higher than 
they have done for several months,past. It is an interest- 
ing indication of public faith in the future of the industry 
and of the general belief that the trouble with the miners 
will not be of long duration. 








Latest News from the Provinces. 





SHEFFIELD 


Big Order for Wagons. 


Tue South African Railways have_ placed an 
order with the Clayton Wagons, Limited, of Lincoln, for 
five hundred cattle wagons, They willbe built on steel- 
ended underframes with timber floors, sides and’ ends. 
There was severe home and foreign competition, “there 
being thirty tenders: 


WALES AND ADJOINING COUNTIES. 


Swansea Metal Exchange. 


Tin-plate market conditions continue very quiet. 
So far, the majority of the works are continuing operations, 


of a misplaced, letter and unfinished general 
appearance ; the later samples are almost perfect imita- 
tions, but upon scrutiny show defects in the execution of 
the King’s head. 





LAUNCHES AND TRIAL TRIPS. 


Bacut, steel screw steamer ; built by the Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Hijos de 
Astigarraga, of Bilbao; dimensions, length 331ft., breadth 
46ft. 8hin. Engines, triple-expansion ; constructed by Richard- 
sons, Westgarth and Co., Limited; trial trip, Saturday, Sep- 
tember 25th. : 

Brrrern ; built by Swan, Hunter and Wigham Richardson, 
Limited ; to the order of Cork Steamship Company, Limited ; 
dimensions, length 290ft., breadth 42ft. Gin.; to carry 3100 tons 
deadweight. Engines and boiler constructed by the builders ; 
speed of 13 knots per hour ; trial trip, Thursday, September 
23rd. 

Crry oF DuRBAN, geared turbine screw steamer; built by 
Earle’s Shipbuilding and Engineering Company; Limited ; to 
the order of Ellerman Lines, Limited ;. dimensions, length 
379ft. 3in., breadth 52ft. 1}in., depth moulded 28ft. 9in.; to 
carry 8000 tons deadweight. Engines, double reduction geared 
turbines of Parsons’ type ; constructed by the builders ; launch, 
Thursday, September 30th. 

DELFINA, steel screw steamer ; built by Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Sainz e 
Inchaustegui, ‘of Bilbao ; dimensions, length 331ft.,. breadth 
46ft. 8}in. Engines, triple-expansion ; constructed by Geo. 
Clark, Limited ; launch, ‘tuesday, September 28th. 

H.M.S. EMERALD, light cruiser ; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited ; taken over by the Admiralty on 
or about October 4th. 

H.M.S. Rooke, torpedo-boat destroyer; built by John I. 
Thornycroft and Co., Limited ; to the order of the Admiralty ; 
dimensions, length 318ft., breadth 31ft. 9in., depth 19ft. 9in.; 
2000 tons displacement ; equipped with four oil fire Thorny- 
croft water-tube boilers, driving geared turbine machinery, to 
give speed of 36 knots at 40,000 indicated horse-power ; launch, 
Wednesday, September 15th, 

Eruet Rapcrirre ; built by. Craig, Taylor and Co.,*Limited ; 
to the order of Evan Thomas Radcliffe and Co.; dimensions, 
430ft. by 55ft. 6in. by 36ft. 7}in. Engines, 28in., 46in. and 
75in. by 48in. stroke, pressure 1801b.; constructed by Blair, 
and.Co., Limited ; launch, Wednesday, September 29th. 


Bonuevr, “B” standard vessel; built by Harland ‘and 
Wolff, Limited ; to the order of Lamport and Holt, Limited ; 
dimensions,, 413ft. fin. by 52ft.; tonnage, 5327. 
Engines, double reduction geared turbines ; trial trip, ‘Thursday, 
October 7th. 

AviEemMoRE, for cargo ; built by Irvine’s Shipbuilding and Dry 
Docks Company, Limited; to the order-of Johnstone Line, 
Furness, Withy and Co., Limited ; dimensions, 372ft. by 52ft. 
by 26ft. 9in.; to carry 6150 tons. Engines, triple-expansion; 
26in., 43in. and 73in. by 48in. stroke; constricted by Richard 
sons, Westgarth and Co.; trial trip, Sunday, October 10th. 

Maimoa.; built by Palmer's Shipbuilding and Iron Company, 
Limited ; to the order of Shaw Savill and Albion Company‘ 
Limited ; dimensions, 477ft. Tin. by 62ft. 9in. by 34ft. 4in. 
Engines, two sets direct-acting surface-condensing quadruple- 
expansion type, 23in., 33in. 47}in. and 68in,, by 48in.. stroke, 

resstire 220 Ib.; constructed by the builders; trial trip, 
Monday. October 11th, 


VILLE DE St. AmarIN ; built by John I. Thornycroft and Co., 
Limited ; to the orderof Le Groupement. Industriel de Charbons 
et de Transports; dimensions, length 240ft., breadth 36ft., 
depth 18ft. 6in.; to carry 2000 tons. - Engines, triple-expansion, 
18in., 30in. and 50in. by 33in. stroke; constructed by the 
builders ;. launch, Tuesday, October 12th. 

LovurusipEe; built by Wm. Simons and Co., Limited ; to the 
order of Irish Packing Company, Limited ; to carry fresh meats. 
Engines, ‘ triple-expansi gines, p e 1801b.; launch, 
Tuesday, October 12th. 

Losvs, twin-screw motor ship ;- built by Harland and Wolff, 
Limited }«to the order of Pacific Steam Navigation Company ; 
dimensions, 419ft, by 54ft. 35ft. 3in.; 6800, tons gross. 
Two six-cylinder four-cycle oil engines; constructed 
by the builders ; launch, Thursday, October 14th. 

Repsreast; built by Harland and Wolff, Limited; to the 








order of Coast Lines, Limited, for cargo service; dimensions, 


_ serew triple-ex: ion set, 16in., 26in. and 42in. by 30in. stroke, 
ressure 1801b.; constructed by A. and J. Inglis, Limited ; 
‘or “the -cross-ehannel’ trade beiween Glasgow and Belfast ; 
launeh, Thursday, October 14th. 

FREDEN, single-screw cargo steamer; built by Sir W. G- 
Armst; , Whitworth and Co., Limited; to the order of 
Beches eri A/S, Tvedestrand; dimensions, 320ft. by 
45ft. 4in. by 27ft. 6in.; to carry 5000 tons deadweight. Engines, 
set of direct-acting surface-eondensing triple-expansion marine 
type, 23}in., 39in., and 65in. by 45in. stroke, pressure 180 lb.; 
eonstructed by the builders ; launch, Tuesday, October 26th. 


MoNTOGOMERYSHIRE, standard vessel; built by Sir W. G. 
Armstrong, Whitworth and Co., Limited ; to the order of Ship- 
ping Controller, Prepac by Royal Mail Steam Packet Com- 

y, Limited ; dimensions, 411ft. 6in. by 55ft. 6in. by 38ft. lfin. 

gines, vertical triple-expansion, 27in., 44in., and 73in. by 
48in. stroke, pressure 180 1b. under Howden’s forced draught ; 
constructed by North-Eastern Marine Engineering Company, 
Limited ; launch, Wednesday, October 27th. 


ORIFLAMME, cargo vessel; built by Lithgows, Limited ; to 
the order of Lane and Macandrew, Limited ; dimensions, 400ft. 
by 5lft. by 31lft.; to carry’ 8100 tons deadweight. Engines, 
triple-expansion, 27in., 44in., and 73in. by 48in. stroke, pressure 
180 Ib. under forced draught ; constructed by David Rowan 
and Co.; trial trip, Thursday, October 2st. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE announcement is made that Mr. L. E. Little, founder and 
managing director of Northern Ball Bearings, Limited, in this 
country, recently joined Ransome and Marles Bearing Com- 
pany, Limited. . 
WE are asked to state that Messrs. Gross, Son and Robertshaw 
have been appointed sole selling agents for Wild-Barfield electric 
furnaces for the counties of Northumberland, Durham, Cumber- 
land, and Yorkshire. In addition to their office in Newcastle, 
Messrs. Gross, Son and Robertshaw have opened a branch office 
at 41, Great George-street, Leeds, where a demonstration fur- 
nace is in course of erection. Macbeth Bros. and Co., Limited, 
of Bombay and Calcutta, have taken over the sole selling rights 
of tha furnaces for India, 


Monsieur P. G. Evrarp, iron and steel merchant, asks us to 
state that he has opened new offices at 12, Rue Guillaume- 
Bertrand, Paris (XIe ). Telephone, Roquette 93.04 and 93.05. 


WE are informed that the British Chamber of Commerce for 
Switzerland has begun work and has taken convenient premises 
at 20, Rittergasse, Basle. The per t tary-general is 
Mr. Alexander Richardson, the branch office at Place St. Francois, 
Lausanne, being in charge of Mr. Maurice Galland. 


Tue WEstTMINSTER TOOL AND E.ectric Company, of Westool 
Works, Putney Bridge-road, London, S.W. 15, has appointed 
Mr. T. Malcolm R. Pinkney, of Sunderland, as its representative 
on the North-East Coast for the sale of Westool portable electric 
tools. Telephone, No. 1614 Sunderland. 











LecTuREs ON ADVERTISING.—A course of five lectures on 
Advertising is to be given by Captain Oliver A. Minns at the 
Stillness-road Commercial Evening Institute of the London 
County Council, Brockley Rise, Honor Oak Park, S.E. 23. The 
lectures will be delivered on Monday evenings, at 7.45, com- 
mencing November 8th, 1920. The following are the titles — 
November 8th, “Principles and Functions of Advertising ” ; 
November 15th, “ Psychology and Art Applied to Publicity ” ; 
November 22nd, “Reaching the Consumer” ; November 29th, 
“* Problems of Retail Distribution ” ; December 6th, “ Practical 
Hints.” Each lecture will occupy about an hour, and will be 
followed by discussion of matters arising out of the lectures 
and of points of difficulty met’ with in’the ordinary course of 
— Further particulars may be obtained from the 

itute. 


DuppeE.t MemoriaL.—The wish has been generally expressed 
that there should be a memorial to the late Mr. W. Duddell, 
C.B.E., F.R.S., whose death occurred in November, 1917, It is 
ane that the memorial should take the form of a medal to 

awarded periodically by the Council of the Physical Society, 
and at its discretion, to those who have advanced. physical 
knowledge by the invention or design of scientific instruments or 
of materials used in their construction. If sufficient funds are 
available after paying for the cost of the dies, and after providing 
for the cost of striking the medals, it is proposed to form a fund 
to be devoted to the foundation of scholarships or prizes to be 
awarded to students of the Physical Society under conditions to 
be determined by the Council. ‘Subscriptions should be forwarded 
to the hon. secretary, Robert 8S. Whipple, 15, Creighton-avenue, 
Muswell Hill, London, N. 10. 


PROFESSIONAL Ciass—es War Revier Councit._Lord 
Phillimore presided recently at a conference of representatives of 
Professional Institutions and Benevolent Funds. and other 
bodies in touch with the professional classes. It was reported 
that the Professional Classes War Relief Council had decided 
upon a scheme.of reconstruction in order to become a permanent 
body for dealing with post-war distress among professional men 
and women and others of the more highly educated classes. The 
conference supported this action, and a resolution moved by 
the Reverend Cannon Deane, Chairman of the Incorporated 
Society of Authors, Playwrights and Com , and seconded 
by Mr. E. W. Monkhouse, M.A., M. Inst. C.E., M. Inst. Mech. E., 
MIEE., urging all bodies in touch with the professional classes 
to recognise the Council and to avail themselves of its services 
when likely to be of use was adopted. 

THE CAMELLAIRD-FULLAGAR ENGINE.—It will be remembered 
that some time ago Cammell Laird and Co., Limited, of Birken- 
head, built a small electrically welded coasting vessel m ‘which 
they installed the first merchant marine oil engine of the “‘ Camel- 
laird-Fullagar *’ type, designed to develop about 500 brake horse- 
power. In the course of exhaustive trials of both the hull and 
the machinery the vessel, which is known as the Fullagar, proved 
very satisfactory, and she was subsequently sold to Thos. and 
Jno. Brocklebank, Limited, of Liverpool. Since then, we are 
informed, (she has done nearly 10,000 miles in constant service, 
and the new type of oil engine has proved quite satisfactory, 
giving practically no trouble and developing more horse-power 
than fhad been anticipated. Being thoroughly satisfied with the 
results of this heavy oil engine and recognising that it was 
installed in the vessel in the first place by .Cammell Laird and 
Co., Limited, for experimental purposes, Messrs. Brocklebank 
have come to the conclusion that the motor is more iperestul 
than is necessary for a coasting vessel of the size of the Fuilagar. 
They have therefore placed an order with Cammell Laird and 
Co., Limited, for a similar engine in all respects, and when it is 
completed the two units—the one at present in the Fullagar and 
the new one—will be fitted in a twin-screw vessel of some 4000 
tons which is now under construction. Cammell Laird and Co., 
Limited, inform us that they have well in hand twin-screw 
machinery of the type of about 2000° brake horse-power to be 
installed in a ship under construction for the same owners. 
The “ Camellaird- * engine of the motor ship Fullagar, 
will be replaced by machinery of much less power, which will 
meet all her requirements as 8 coasting vessel, 
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Pingee’ 2... Ae CO SOY 
» (Lanes, Boiler) ... £32 to £35 
SHEFFIELD— 
Siemens Acid Billets ... 
Bessemer Billets ... 
Hard Basic 
Soft ,, 
Hoops 
Sheets 
MIDLANDS— 
Mild Finished Bars 
Bess. Billets and Bars... 
Hoops — ... 
Tube Strip 
Angles 
Joists 
Wire Rods 


cooooscscoodcs 


27:10 
27 0 
24 10 
23 10 


NON-FERROUS METALS. 


SwaNsEA— 
Tin-plates, 1.C., 20 by 14 ... 
Block Tin (cash) ... 
ie (three months) ... 
Copper (cash). .. _ 
+ 5, (three months) 
Spanish Lead (cash) ... ... 
* (three months)... 
Spelter (cash) 3 ‘ 
>> (three months)... 


MANCHESTER— 
Copper, Standard (cash) ‘ 
* rt (three months)... 
» Best Selected Ingots 
», Electrolytic 
>, Strong Sheets ... 
+» _ Loco Tubes 
Brass Loco Tubes... 
», Condenser ... 
Lead, English 
» Foreign 


42)- to 43/- 
£258 10 
263 10 
89.5 
5 


scoanoooooso 


No market in 
Manchester. 
£100 to £102 
£100 to £104 
157, 0..0 
1/8} per lb, 
1/55 ” 
1/8} ” 
£37, 5 O 
36-5 0 





FUELS. 


SCOTLAND. 
To Allies, 
LANARKSHIRE— 
(f.0.b. Glasgow )—EIl... 
Splint 


78/- to 80/- 
” ” 
AYRSHIRE— 
(f.0.b, Ports) —Steam 1, 
A os Splint ... 70/- 
FirEsHIRE— 
(f.0.b. Methil- or Burnt- 
island}—Steam .. 
Screened Navigation 
Unscreened ,, 
LoTHIANS— 
(f.0.b. Leith) — Best Steam 
Secondary Steam 
Screened Bunker 
Unscereened ... 


66)- to 70)- 
72/6 to 74/6 


68/6 
67/6 
73/6 
72/6 


85/- tooo). 


- 10/0 to 72/6... 


To Neutrals, 


82/- to 90/- 
90/- to 100/. 


83 /- 
95 /: 


- 100/- to 110/- 
- 100/- to 105). 


95/- to 100/- 


105/- 
100/- 


FUELS (continued) 
NoRTHUMBERLAND— 
Home. 


36/2 
33/- 

30/8 
32/8 
36/- 


Best Steams ... 
Second Steams 
Smalls 7 
Unsereened ... 
Household 
DuRHAM— 
Best Gas... 
Second | 
Household 
Foundry Coke 
Furnace ... 


36/-. to 37/- 
35/- to 86/- 
36/- 
70/3 
62/6 


SHEFFIELD— 
8. Yorks, Best Steam Hards 
Derbyshire Hards 
Seconds .... ~. 
Cobbles ... 
Nuts ibe hee 
Washed Smalls 
Best Hard Slacks ... 
Seconds 
Soft Nutty 
Pea 9 
Small Bus Af 
House, Branch ... ... 
» Best Silkstone... 
Blast Furnace Coke 


*SOUTH WALES. 
CarDIFF— 
Steam Coals: 
Best Smokeless Large 
Second ” ” 
Best Dry Large ... ... ... 
Ordinary Dry Large pr 
Best Black Vein Large ... 
Western Valley ‘es Ses 
Best Eastern Valley Large 
Ordinary ” ” 
Best Steam Smalls 
Ordinary “ni 
Washed Nuts ... ... 
No. 3 Rhondda. Large 
- ¥s Smalis ... 
No, 2 +, Large ... 
+f » Through 
ns i Smalls ... 
Coke (export) 
Patent Fuel os 
Pitwood (ex ship) 
SWANSEA— 
Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
Big Vein... 
Machine-made 
Nuts 
Beans 
Pea!) £1513); 
Breaker Duff 
Rubbly Culm 
Steam Coals: 
Large 
Seconds 
Smalls “- 
Cargo Through 


Cobbles. .., 


Neutrals, 
150/- to 160/- 
140/- to 150/- 
125/- to 130/- 
120/- to 180/- 

160/- 


125/- to 130/- 
120/. to 125/- 
160/- 
240/- to 250/- 


33/2 to 83/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to. 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
65/9 


115/- to 117/6 
112/6 to 115/- 
110/- to 115/- 
105,- to 110,- 
112/6 to 115/- 
110/- to 112/6 
110/- to 112/6 
107 /6 to 110/- 
92/6 to 95/- 
85/- to 90/- 
100/- to 105/- 
110/- to 115;- 
92/6 to 95/- 
102/6 to 107 /6 
100/- to 102/6 
87/6 to 92/6 
270/- to 280/- 
136/- to” 140/- 
80/-to 82/6 


9% /- to 100/- 
85/- to 90/- 
77 [6 to 85/- 
77/6 to 85/- 
110/- to 115/- 
90/- to 95)- 
80/- to 90/- 
80/- to 85/- 
30/- to 37/6 
40/- to 45/- 


110/- to 115y- 
105/- to 107/6 
65/- to 75/- 
95/- to 160/- 





FERRO ALLOYS. 


Tungsten Metal Powder 
Ferro Tungsten 3 


Ferro Chrome, 4 p.c. to 6 p.c, carbon... 
A 6p.c.to8pic.  ,, 
vd 8p.c. toldpec.  ,, 
ea specially refined 
Max. 2 p.c. carbon by 
9» L Pee ec 
», 0°75 p.c. carbon 
». Carbonfree .. .,, 
Metallic Chromium ~ 
Ferro Manganese 
» Silicon, 45 p.c. to.50:pie.! ii: 


3/84 


£42 
£40 


«£124 
= ees 7/6 per! 


unit, 
5 p.c, 


” ” 


_.. £92 to £98 
-107-to-£108 


per Ib. 


3/- per Ib. 
Per Ton. Per Unit. 
£A4 15/ 


7 
15/- 
15/- 


32/- 
39/- 
47/- 


stu e+e Bi por Ib. 


b, 


(per ton) £37 home, £47 export. 
+:£20 to £21, scale 8/6 per 


400, 82B to £29, seale 19}. per 
_ Unit. 
... 50/- per Ib. 
foe 9/6 per Ib, 
-««, 30/- per Ib, 
... £185 export, 


-. £27 to £34 
.. £26 to £31 
. £35 to £40 

40 0 0 


Ship 
Angles, &e. ... 
Black Sheets ... 
Galvanised Sheets 


ENGLAND, >, Vanadium : 
», Molybdenum... 
Nickel (per ton) 
Coleallt, 5) shan enn s--4 
Aluminium (per ton) 


=N.W. Coast" 
Steams ... 
Household 
Coke ,., 














*'Lhe prices quoted are net makers’ works. ». Porton f.0.b. "* Glasgow, Tanarkshire and Ayrshire’ districts, 
pouiane ot 20; to 40/- per ton. 4 Delivered: ‘Except: where otherwise indicated coals aré por ton at pil for inland 
o.b, for export. 


+ To secure early delivery quotations. are 


ns. are-subject. to. current 
and f.o.b, for export, and coke is per’ ton on 


rail at ovens and 
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French Engineering Notes. 


(From our Correspondent in Faris.) 


American Coal. 


A YEAR’ago’a strike of colliers in Great Britain 
would have caused general consternation in this country. 
It is now attracting comparatively little attention. During 
the past twelvemonth the coal situation has undergone 
an entire change as the result of a considerable develop- 
ment of the sources*of coal supply, independently of the 
consignments from England. The French collieries are 
supplying more than 2,000,000 tons of coal a month. 
Germany is sending into this country a monthly average 
of 1,500,000 tons, to which’ must be added about 350,000 
tons from the Saar basin and 100,000 tons from Belgium. 
A significant feature of the situation is that steadily 
increasing consignments are being sent, from the, United 
States, whence steamers are arriving at Havre with great 
regularity. During the present month it is expected that 
the quantity of American coal coming over. will, reach 
something like 500,000 tons. That means that France 
is receiving a grand total of about 4,500,000 tons a month, 
without counting the amounts obtained from England, 
which normally amount to 750,000 or 800,000 tons a 
month. Consequently, a sto of supplies from Britain 
will not cause any serious embarrassment to this country, 
but it will have the effect. of stimulating shipments from 
America, which seems determined to secure a good share 
of the French coal trade. In view of. the freights, the 
cost of the American coal is necessarily higher than the 
British, that is to say, 450f. as against 325f. and 400f.; 
but, on the other hand, the proportion of ash is said to be 
considerably less than that experienced with the British 
coal, with the result, it is alleged, that in the end the 
American coal is ap iably ch r. There have long 
been complaints of the high proportion of dirt contained 
in British coal. 


Mechanical Coal Getting. 


American coalowners are not only arranging to 
send heavy consignments of fuel to this country, but they 
are carrying on propaganda work to show the importance 
of their resources and the facilities they possess for getting 
the coal in fl re increasing quantities and at corre- 
spondingly uced prices. A particularly interesting 
paper was read last:.week at the meeting of the Société 
des Ingénieurs Civila by Mr. R. Dooley, who gave figures 
showing how the production of coal in the United States 
had increased from 100 million tons in 1882 to 700 million 
tons in 1918. The uction per man per year in 1918 
was 900 tons, or;just double what it was in 1900, and Mr. 
Dooley expressed the belief that in view of the progress 
being made in the art of mechanical coal-getting, the 
annual production per man would in time reach something 
like 10,000 tons: The collieries in the United States are 
particularly suitable for economical coal-getting, for the 
reason that much of the coal is at the surface, while the 
deeper seams have a thickness of 25ft: to 30ft. Little 
or no timbering is needed, and the galleries are practically 
free from firedamp. ‘Consequently, electricity can be 
employed for actuating the coal-cutting machines. The 
labour-saving installations are remarkably complete, 
and ate being continually improved, and Mr. Dooley 
appears to foresee the time when the United States will 
be a dominating factor in the international coal trade. 


Railway Deficit. 


Not withstanding, the increases in railway rates 
t is estimated that there will ke a total deficit. at the end 
of the year of more than 1500 million francs. The higher 
wages, shorter hours and dearness of coal have all con- 
tributed to swell the working expenses to such an extent 
that. the only hope of balancing accounts seems to lie in 
a further augmentation of transport charges, which, it 
is feared, would have the effect of diminishing traffic and 
placing further heavy burdens on industry which will no 
longer be in a position to bear them. For that reason the 
Government is opposed to the companies’ demand for 
higher rates. _The Minister of Public. Works is of the 
opinion that the only safe way out of the difficulty is to 
ye all the companies’ accounts, as it were, and make up 
or the deficit of one with the profits of another ; but seeing 
that where profits are made they are very small compared 
with the total deficit, it is diffieult to understand how such 
a method of dealing with the trouble can succeed. _The 
Minister, however, affirms, that a workable scheme is in 
preparation, and he further declares that the situation will 
improve shortly as the result of a fall in the price of coal 
due to the more abundant supplies. 


The Joy Stick. 


When M: Esnault-Pelterio’ brought his action 
against aeroplane firms for infringemént of his patent 
covering the application of the “ joy stick ” to aeroplanes, 
he was able, on the strength of:a decision in his favour, 
to place an embargo upon a part of the sums owed by the 
State to makers who had supplied aeroplanes during the 
war. ‘The inventor claims a royalty of 2000f. for each 
apparatus, and the total.sum was so enormous, amount- 
ing as it did to several million francs, that the aeroplane 
firms declared ‘that, if the| application were sustained, 
they would be obliged to close their factories. For that 
reason the courts reduced the amounts claimed from each 
maker as a guarantee. Since then the manufacturers 
have carried the case to a higher court on the ground 
that the system of a universally jdinted lever was not a 
new mechanical device ;° but the judges*decided ‘that 
while the device was not new in itself; it was a novelty 
in so far as concerned its applications to aeroplanes, ‘arid 
that by its use results had been obtained that’ had not 
been possible before—that is to say, the simultaneous 
manceuvring of the different. planes... Consequently, the 
validity of the patent was confirmed, and M. Esnault- 
Pelterie has apparently established his claim to recover 
ene of the biggest. sums. yet; paid for royalties, 
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British Patent Specifications. 


When an invention is communicated from abroad the na‘ne and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications. maybe obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each, 

The date first given is the date of application; the second date. 
at the end of the abridyment, ie the date of the acceptance of the 
complete specification. 








STEAM ENGINES. 


151,198, Jan 28th, 1920._-Pistons ¥or UNIFLOW ENGINES, 
Galloways, Limited, Knott Mill Iron Works, Manchester, 
and H. Pilling, Glenderwyn, Manchester-road, Chorlton- 
cum-Hardy, Lanes. 

This piston comprises two separate working parts connected 
by a central piston-rod. The two parts are held against collars 
on the piston-rod by nuts, which are relieved from the pressure 
of the steam ‘load. The weight of the pistons is supported 
by a slipper or chair,.fitted between the two parts. large 
sizes the slipper comprises end plates and compartments formed 
by intermediate transverse ribs. Each compartment is then 
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provided with a rubbing ‘block pressed ‘into contact with the 
internal surface of the cylinder by springs, A uniform pressure 
can, q ly, be rted on each block, which can move 
up and down in accommodation with any diametral or lineal 
variations of the cylinder at different parts of its length. Springs 
are also provided by which pressure is exerted on one end face 
of the chairs to bed the other end face inst’ the inner face of 
the other piston part. These springs allow for any variations 
in the length of the chair or.in the varying distance apart 2f the 
two parts of the piston.—September 23rd, 1920. 

151,226. June 9th, 1920.—Piston-nop Connections, Schneider 

et Cie., No. 42, Rue d’ Anjou, Paris. 

This is a joint for connecting two piston-rods together, and 
comprises essentially two similar nuts-A, A of the same 
pitch, screwed on the’ends of the rods: These nuts are formed 
with nibs B of any even number. Similar grooves, slightly 
tapered in the direction of their depth and having a width 
that is slightly Jess than the gap between the nibs of the nuts, 
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are formed in the ends of the rods, . In these grooves. there 
engages a wedge key C. The whole is held rigidly in place by 
an assembling sleeve D, composed of two parts, that are firmly 
fastened together by bolts and are pierced with apertures 
for the pansage of tlie Wedlke'G;-aaldiate OFdi i dapted 
to take the alternating strains transmitted through the rods. 

sleeve D serves as an abutment for the nuts A, A, which 
are pressed firmly by the conical wedge C on the one hand 
against the sleeve, and on the other hand against the screw 
threads of the rods.— September 23rd, 1920. 





INTERNAL COMBUSTION ENGINES. 


151,145. August 22nd, 1919.—Execrric Iantrion ApPpaRatTvs 
ror INTERNAL ComBusTION ENarnes, E. A. Watson, M.Sc.. 
and the M-L Magneto Syndicate, Limited, all of Victoria 
Works, West Orc , Coventry. 

The object of the présent invention is to enable the battery 
current to traverse the primary winding of an ignition appa- 
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ratus alternately in opposité directions. A rotating cam A is 





m & pair of spring-controlled interrupter levers 


) 


B, which co-operaté with stationary contacts C. ‘The levers are 


electrically connected to each other and to one end of the 
primary windings D, whilst the two stationary contacts are con- 
nected to the opposite ends of the battery E. The other end of 
the pri winding is connected to the middle point of the 
battery. Tho condensers F are arranged across the interrupters 
in the usual way. The setting of the interrupters relatively to 
the cam is such that they open and close alternately, and the 
construction of the cam is such that the interrupters are never 
both closed at the same instant—to avoid short-circuiting the 
battery. -With this arrangement current passes through the 
i winding of the induction coil first from one half of the 

ttery and then from the other half, and the current in the 
winding is alternately in opposite directi In the diagram 
ndary winding-of the induction coil is indicated by G.— 
September 23rd, 1920. 





TRANSFORMERS. 


151,022. December 5th, 1917.—Etgcrric Insvntators, The 
British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. oe 

This invention relates to electric insulators for insulating 
electric conductors passing through walls, such as the covers 
of tanks for high-voltage transformers. The chief object of 
the invention is to effect an improved redistribution, re-direction 
and preferably reduction of concentration of the electrostatic 
lines of force, particularly towards the ends of the insulating 
material. Adjacent to the upper end of the conductor A and 
within the insulating mass of the bushing is provided a horizontal 
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lectricall 
dotted lines within and without the bushing indicate the portion 
of the electrostatic lines of force or electrostatic flux between 
the wall and the conductor which it is desired to re-direct and 
show diagrammatically the direction of -these-electrostatic lines 
of force which it is desired to secure in accordance with this 
invention, Dre gsonnd shield 5 strength the bushing adjacent 

y re-directings ome of the flux lines terminating 

tion 


: I a description of an alter- 
native design of the insulator. 23rd, 1920. 





151,033. May 17th, 1919.—ApsusraBie Resistances, Evershed 
and Vignoles, Limited, and 8. Evershed, both of Acton-lane 
Works, Chiswick, London, W. 4. 

The present invention relates to adjustable resistances formed 
by winding a resistance wire ina spiral round an insulating 
support and in which the adjustment is effected by relative 
sliding or rolling between the wire and a suitable contactor. 
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The resistance of the convolutions or turns of resistance wire is 
either accurately uniform or varies accurately in any desired 
manner round the ring... The construction of one form of the 
resistance is shown in the drawi The specification includes 
other. details of. construction and one method of winding the 
wire on the ring, by, means. of a special winding machine,— 
September 17th, 1920. 
151,112. June 27th, 
MrEcHANIsM FoR Om. Break Evecrreican Swircues, R. T. 
Norton, of Temple Courts, Temple-row, Birmingham. 

The mechanism described in this specification is applicable 
to the operation of the usual t of oil switch. For switches 
of the non-automatic type a bell-crank shaped hand lever A is 
used, which is pivoted by the pin B. The inner arm of the hand 
lever A is connected by the link C to a pair of links D, E, the 
link D being pivoted to # bracket on the body of the switch 
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ivoted to the main lever F, which is 
on which the operating lever A turns 
e other end of the main lever F is connected 
ing the movable contacts of the switch. 
laimed bles a small movement. of 


and the link E bei 
ra Baa ae Das mg 
when operated. 
the part H carrying 
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the o ing handle to effect the jopeeet movements of the 
switch contacts. The ification includes a description of the 
mechanism to be used with oil switches of the free handle type.—- 
September 23rd, 1920. 
151,200. January 31st, 1920——Exnecrric Swrrenss, L. Trabet, 
1, Rue Amelot, Paris. 

The invention is particularly applicable to pear switches 
of the multiple-way type. operated Ss push button for electric 
lighting or other purposes. ‘The ratehet wheel A is continuously 
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connected with the terminal at B, and the rotation of the wheel 
through each quarter of a revolution by means of the push button 
either connects or disconnects this terminal to one or both of the 
terminals C and D.—September 23rd, 1920, 


TELEGRAPHY AND TELEPHONY. 


151,115, July 2nd, 1919.—Wiretess Transmirrinc snp 
Recetvinc Apparatus For Use on Arrorartr, L, A. 
MeDo . and M. — both of the Wireless Experi- 
mental lishment, Biggin Hill, Kent. 

This invention relates to an arrangement of fixed « ~en-ended 
aerial for wireless transmitting and receiving appar-‘..s on air- 
craft. A non-directional, serial is construeved with a 
number of open-ended parts, namely a transverse wire A in the 
wings B connected to the “ aerial,” terminal Cand a longi- 
tudinal wire D in the fuselage E ted to the “ earth” 
terminal F of the wireless transmitter or receiver'G in the cockpit 
of the aircraft. The transverse wire in the wigs extends from 
pate Aer et eth elec ee ue ad meme re A kB 
st planes and the other in the port planes. Each branch 
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passes up the rear centre section strut to the rear spar of the 
upper plane, thence forwards to the front spar, along this spar 
to the front outer strut, down ‘this strut to the bottom 
front spar, this spar to its inner end, thence 

to the inner of the rear , and along to its outer end, 
where the wire terminates. wire end is insulated by an 
ebonite cap fitting tightly over the rubber insulation. The 
longitudinal wire in the fuselage extends from the cockpit 
and has two symmetrical branches leading to the starboard 
and port sides of the fuselage. Each oe passes backwards 
along the respective upper longeron to the rudder post, down this 
post, and thence forwards along the respective bottom 
as far as the undercarriage, where it terminates and has its end 
insulated as stated above. The wire may be secured in position 
by insulated clamps or binding tape on the wooden members 
of the planes and faselligé-Sipesnher 23rd, 1920. : 


MOTOR CARS AND ROAD TRAFFIC, 


151,223. Apri, 26th, 1920.—Enpiess Tracks ror VEHICLES, 
J..G. W. Lowe and Pedrail Transport, Limited, 3, Wyfold- 
road, Munster-road, Fulham. 

This is a design of foot for the endless tracks of vehicles which 
provides a certain degree. of flexibility between the foot, carrier 





and the foot itself, ‘The carrier A has a deep recess, into which 
protrudes a projection B, on the foot, The two parts are con- 
nected Fy Pong ug Bc gs and — C, ao ine Soar 
arranged t their ible length is shorter in one © than 
in another. plane at right angles to. the former. The angular 
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movement of these links, combined with the action of the springs 
D, controls the deflection of the foot in the first part, while 
further movement is checked by t the projection 
B and the sides of the recess or between the spring cups E and the 
F.—September 23rd, 1920. 
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TRAMWAYS AND RAILWAYS. 
150,886. August 7th, 1919.—Rarmway Sieerers, C. T. Walker, 
Lallaguda, Secunderabad, » India. y 
This is a form of clip for fixing flat-bottomed rails to steel 
The elip A is of eka yea anege and 
has a broad head to take the p of the tapered key B. The 
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a round hole in the sleeper and then 


clip is threaded through 
'the rail, when the key can be driven in.— 


turned round to face 
September 16th, 1920. 


151,216, June 11th, 1919.—Provenine Maocutnery, J. and H. 
McLaren, Limited, and H. McLaren, Midland Engine Works, 


This invention is devised to prevent the tail rope of a ploughing 
tackle over-running in the event of the plough suddenly stopping 
and the momentum of the drum keeping the rope moving. 
Thus an additional .brake is provided. over, and above the brake 
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which is usually used to check the drum as the rope is reeled 
off. This brake is actuated by a lever A, which has a heavy 
roller on the bearing on the outgoing rope. If the ro 
stops and the drum continues to seen rene Se and 
weighted lever applies a powerful brake, which quickly stops 
the drum.—September 13th, 1920. 





Sauipe some an idee nant tn examination for four 
appointments as i ip Surveyor, one appointment 
a5 Bhip Surveyor,,and three appointments as Nautical Surveyor, 
will be held in London on Tuesday, January lith, 1921, and 
following days. One appointment as Examiner of Masters and 
Mates will be made—thro the examination for Nautical 
pote pe @ candidate is found qustified for es : 

iring appointment must apply on a special application 
sg which may be obtained from the Aststanit Gecretary. 
Marine rt wee Board of Trade, Great George-street, 
London, 8.W..1, ane lint of enavtidaten will. ke stoned.an Donen 
ber 2nd, 1920, and no application received after this closing day 
can be considered for the exgmination of January, 1921, 








Forthcoming. Engagements. 


TO-DAY. 

Norra-East Coast InstiruTion or ENGINEERS . - 
BUILDERS.—Lecture Theatre, Literary and Philocophical Rony 4 
W. road, Mewesttieds Tae. duane geternl meeting. 
i ial address by Mr, A, Doxford. 6.15. p.m. 

Technical College, G Geo! G 

i . rge-street, w. Pre. 
by Mr. Andrew Gray. Council will meet at 





sidential 
6,30 p.m. 7 p.m, 
InstrruTion or MercuanicaL, Exeiveers.—Storey’s Gate, 
St. James’s Park, 8.W..1,. Informal meeting. 7 p.m. 
Junior Instrrvrion or EnGrvgers.—-39,. Victoria-road, 
Westminster, 8.W. 1. Social evening. 8 p.m. 


MONDAY, NOVEMBER. Ist. 
Instrrvtion or Avromopm® Enaryeers : Scorrmisn Centre. 
—Royal Technical College, Glasgow. Presidential. address. by 
Sir Henry Fowler. 7.30 p.m. , 
Soorrty 


BRADFORD ENGINEERING Engineering Lecture 
Room, Bradford Technical College. ‘‘ Types, Applications anc 
Advantages of Synchronous Motors,’ by Mr. L.. Roberts. 


Lantern. 7,30. p.m. 

Royau Instrrvtion or Great Barrrarn.-—Albemarlestrect, 
Piccadilly; W.1. General meeting. 5 p.m. 

Rovan Instirvrron = ag es ear tat Conduit. 
street, Hanover-square, W. 1. augural address by the presi - 
dent, Mr. John W. Simpson, 8,30. p.m. 

Socrery or EnGtneers.—Apartments of the Geologica 
Society, Burlington House, Piccadilly, W.1. Paper: “‘ Engi- 
neering Accounts,” by Mr, H. MeFarland Davis. 5.30 p.m, 


TUESDAY, NOVEMBER 2yp. 

Instirution or AvTomosIte ENnorveers (WOLVERHAMPTON 
Branon).—Talbot Hotel, Wolverhampton. Paper: “The 
Influence of Detailed Designon the Cost of Production,”’ by Mr. 
H. B. Benny. 7.30 p.m. 

Instrrution or AuToMOBILE Enorngrers (Coventry Grapv- 
ates’ Brancn).—Mayoress’ Parlour, Seventy Paper : 
** Applied Time Study,” by Mr. R. VoNewton. “7.45 p.mi 

InatrruT1ion or Crvit.. Enorveers.—Great George-strect, 
Westminster, S.W, 1, Address by the president, Mr. John 
Alexander Brodie. 5,30 p.m. 

Tue Enorveers’ Cius.—Manchester. Address 
ing and Industry in South Africa,” by Mr, Alfred 
Lantern. 7.15 p.m, 

WEDNESDAY, NOVEMBER 3np. 

Lrverroo.. Enorsgertnc Socrety.— Royal Institution, Col- 

uitt-street. Inaugural address by the ‘President, Mr. J. R. 

vidson. 8 p.m. 

AssociaTIONn OF ENGINEERING AND SitipBUTLDING Dravonrs- 
MEN (West Mipianp BraNow).—Assembly Room, Chamber of 
Commerce, New-street, Birmingham. ‘* Balancing,” by Dr. 
H.’G. Wigg. 7.45 pan. 


THURSDAY, NOVEMBER 4ru. 


Roya Arronavtioat Socrety.— Royal Society of Arts, John 
street, Adelphi, W.C. 2: ‘The Human Machine in Relation to 
Flying,” by Wing Commander M, Flack. 5.30 p.m. 


FRIDAY, NOVEMBER. Sra. 
THe Newcomen Society vor tHe Stupy or THe History 


: .“* Engineer - 
E. Sharpe. 





or a anp TrcuNoLocy.—Patent Office Library, 
Southampton -buildings, Chancery-lane,  ‘‘ Introduction to the 
demrebene of Historical. Engineering,” by Mr,.E. W. Hulme. 
5.30 p.m. 


Junior InstirvuTion or Enorvgers.—Caxton Hall, West- 
minster, 8.W.1. Lecturette, “‘Some Further Locomotive 
History,” by Mr. Ernest Hooper. Lantern. 8 pam) 


InsTITUTION OF MECHANICAL ENGINEERS.—Storey’s 


Gate, Westminster, S.W.1. Thomas Hawksley Lecture : 
“Limit Gauging,” by Sir Richard T. Glazebrook, K.C.B., 
F.BS, 96 p.m. 


SATURDAY, NOVEMBER 6ru. 
Brrutnenam Merattvuraicat Socrery.——-Grand Hotel, Bir- 
'OUNDRYMEN (LANCASHIRE 


).College 1 Technology. } aie ara The 
Brancn o yi oft i¢a- 
tion of Pyrometers to Foundry Work,” by Mr. W. . 
4p.m. 

TUESDAY, NOVEMBER 9rzs. 

Socrere pes Incentevrs Civits DE France: Bririsn 
poepciinom th Society of Arts, John-street, Adelphi, W.C. 2. 
A paper on * Destruction of the Mining District of Northern 
France and the Work of Reconstruction,’’ will be read by 
Monsieur Edouard Gruner, President. 8.30 ‘p.m. 

Tue Enotnerrs’ Ctvs.—Manchester. Meeting of Local 
Section of the Institution of ical Engineers. Address by 
Mr. Julius Frith. 7 p.m 

InstiTUTE oF IwpustTRIaL ADMINIsTRATION.—Conference 
Hall, Central Hall, Westminster. ary ae, “The 
Influence of Exposed Records on Output,” by Mr. F. M. Lawson. 
Lantern. 7 p.m. 2 

InetrrvTs or Merats (Scortisn Locat SrcriIon).— Rooms, 


Institution of Engi and Phiarhviiders im Scotland, 39, Elm- 
bank.-crescent, hg > by Mr. J, A, C. Edmiston. 
8 p.m. 


WEDNESDAY, NOVEMBER 10rv. 


Groupe InTER-UniversITAIRE FRANcO-BRITANNIQUE.—Con- 
naught Rooms, Great Queen-street, Kingsway, W.-C. 2.’ Dinner. 
7 p.m. reg 

THURSDAY, NOVEMBER. 1irz. 

Instrrvution or Enecreicat E = I —— pomen 
augural address by the President, Mr. L, B. Atkinson,;. 6,p.m. 

Instrrvtion or Avromosiie. Enorxezrs.—Institution of 
Mechanical Engineers, Storey’s Gate, S.W. 1. General meeting. 
Paper : “‘ Some Notes on the Report, of the Steel. Research Com- 
mittee,” by Mr. J. H, 8S. Dickenson. . 8 p.m. 

AssocraTion OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN (Yorx Trountoat Section ),—Priory-street Higher Grade 
School, York, |“ Gear, Tooth, Forms,’’, by Mr...E,. W, Tipple. 
7.15 p.m. 





SATURDAY, ‘NOVEMBER 13ru. 

MANCHESTER AssOcIATION. OF ENGINEERS.—-Memorial Hall, 
Albert Manchestér. af Addiens “The Education 
Act of 1918 as’ it “Affects ‘the! Engineering Industry,” by Mr. 
—— Hey; (2) discussion: “ Liquid bonnouns of Iron in 
oulds,” introduced by Mr..A. H. Goodger. .7.p.m. 
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PUBLIC NOTICES 








—_— 
nian ane RE 
GOVERNMENT of BRITIS 

two years* 
folary £700 per Snnum. No free quarters 


Maximum age 40. 
Candidates oo must _— eee first assistants or have 
yp Penn magni 


deen in so! _—— considerable tude 
and must They 
aad Ue, eed the AM, Tost. Ok. nation or 
an equivalent exempting ly 
be carn ot the Institution of Mech- 
pply at once, in writt giving age and brief 
ahi of expects and q tions, to the CROWN 
AGENTS | yt, rae M/B.G, 905° Applicants 
q ican 
bev Tecved in Seah blinds of Hie Majesty's 
Forses during the late war, unless ath 
for pot having done 60 can be furnished. ‘258 


A ssistant Director 


extension. 
provided, 


of 


iD by tne 
DIANA for 
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tions—Apply_ at by to the wh 
NGENTS’ FOR THE COLONIES, 4, Millbank, 
London, 8.W. 1, Pee 8. 9855, Candidates 
must have serv F 


ssistant Engineers Re- 
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ae 
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engi college, or who have been articled 

to civil engineers of good standing, and have had not 
w than two years of railway 
ing Pp have experience 





be furnished” 





fs (iivil Engineer 


Salary 
increments ‘of £85 to £650 o yeay 


Required 

by the GOVERNMENT of JAMAICA 
oot the Railway Way and Works Depart- 
a bees rising by annual 


t-for a 





Period of three ser with p t of pe . 
* preferably si oar, are trained’ civil  Salaeas 
capable of 


charge of main‘ of permanen 

way, erection of buildings and stations, bridge con 
struction. regrading, PT and id fatten! ng of curves, 
and 


running d>viations 


interlocking. should ly at in writi 
? apply st once, in writing, stati 
details, of exberi he CROWN 


age and brief detai ence, 
SORNTS FOR THE CO LONTES, 4, Millbank, 
E. 1, suoting WM Jeoebe 10,442, Applica 

e served in some branch of H.M. Forces d 


done so 





rink the 
late war, unless sat 
can ho taeiien es “reasons for not having 
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0 
ee, 
ts must 
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uired 
. by the 
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Motor Car Show 





The Engineer 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Engineering Progress in October. 


Exhibition“of Mechanical War Vehicles 
at Aldershot. 


The Vickers Aircraft Works. 











The Jutland 1 Narrative. 


The Institution of Civil Engineers: 
Presidential Address. 


The Financial Position in France. 
Engineering During the War. 
Travelling Gantry Crane. 














Metallurgical Patents. 


at Olympia.—No. I. 














PUBLIC NOTICES 
Borough of Buxton. 


DEPARTMENT. 
STEAM.-D, ENERATING 





of one compound engine, by Messrs, 

Belliss and Morcom, Ltd., for steam pressure of 150 Ib. 
. in,, same coupled to two D.C. shunt. 

, by Messrs. Ma and Platt, each 

developing 52.amperes at 230/260 volts, together with 
r tat Cg witch! ng voltmeter, 


_Bakewell-road, Buxton. . 
(freat Indian Peninsula. Rail- 


A . WAY. 
TWO ASSISTANT Le sag ming = 

The Directors are prepared receive written 
ther the from duly gualited candidates for 
ag eh ACANT APPO. superior grade 
SSISTANT ENGINEER on the Contpany y’s staf 


wi Leryn my gh od pgeatheowtn fhe a | 





have had consi 


PP 
their education, appren’ = and su bseq 
neering lence, Those who vee fe have pase in 
late war me 2 or ‘particulars of that 

service, dates must also state mF they are 
married or ae 

Applications, accompanied by soptee of any testi- 
monials, must be he Company’s Con- 
sulting Engiueer, ROBERT WHITE - = * Inst. 
C.E., 3, Victoria-street, London, 8.W. 1 413 





angoon Port amckiendh. 
R TRAFFIC MANAGER 








PUBLIC NOTICES 


PUBLIC NOTICES 





ue Proprietors of L Letters Patent 


vat og re 13 
[ MEANS TOR COOLING 
THE OUEL nO on INTERNAL COMBUS.- 


iGINES, 
DESIRE to DISPOSE of their PATENT or to gg weeded 
LICENCES to Ce terested on reasonable 


parties 
oe oe eee saaade atshint ak Ws sete te 


Enautiies to be addressed to 
CRUIKSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, London, W.C,2. 2396 


[Jniversity College, Notting- 
MINING DEPARTMENT. 


The Council invites APPLICATIONS - the POSI. 
TION of LECTURER in yg nt and allied subjects. 
Preference will be pom. candidates ‘who have 
ues a full son ol ge day college training and good practical 
experi 


Balary £400 per an 

ts aged ie. ‘aoe be had from the REGIS- 
TRAR, ee ee nh ee 
before "13th November 1 2194 








The Proprietorsof Letters Patent 


lo. 2016/18 to 
“ IMPROVEMENTS bf MACHINES FOR 
SWINGLING OR FOR BREAKIN AND SWING- 


DESIRE-to DISPOSE of their PATENT or to GRANT 
interested reasonab 


LICENCES to parties on le terms 
with a view to the adequate working of the patent in 


this country. 
Enquiries. to be addressed to 
CRUIKSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, Londons W.C. 2. 2395 


The Proprietor of Letters Patent 


o. 112,427. relating to i 

* POWER TRANSMISSION GEARS,”’ 
DESIRE to DISPOSE of their PATENT or to GRANT 
TACENCES to interested parties on reasonable terms 
with a view to the adequate working of the patent in 
this country. 
Enquiries. ‘to be addressed to 
CRUIKSHANK AND FAIRWEATHER, 

65-66, Chancery-lane, London, W.C.2. 2414 








[Jnion of South Africa. 


BREBNER SCHOOL, BLOEMFONTEIN, 


WANTED, an ASSISTANT as for 
Brebner School, Bloemf Free 
Afri sities 1! oth January, leat 


of the Royal College of Koken, 
he engineering side, or a elor 


ence neering, of some niversity, 
= the Board of og rao Parchment tificate, 
ngland, 





— 


Council Certificate of Scotland, 
A Bn University Diploma in Education, or an equiva- 


Pie ag ired to teach Mathematics and 
General Science the day school and Machine 
ee Cae wae d the 


Medan! ing clsenes. 
M atbanice, 2, inthe ot evening classes. 


teaching essential. 
Bolnsy £360 fender rising by annual increments 
of £20 per ann at for « married man fs £138 per arm: | Hatta 


th 
‘ARY. Office of the High Commissioner for 
the Union 








Egyptian Delta Light Rail- 
WAYS, LTD. 
(2ft. 54in. gauge.) 
TENDERS are INVITED for SUPPLY of :— 
(1) 260 STEEL BOGIE TFORM WAGONS 


with Spare-Parts. 
(2) fae PAIRS of WHEELS and AXLES ‘steel- 
or chilled iron 


). 

Forms of Tender . schedules ae specifications, wi 
peneval 4 conditions of contract, may be obtained at the 
offices of the jan Delta Light Diesen, gon 
Gresham ld Broad-street, B.C. 2, on the 

ment of sum of £1 1s, for each specification, 
will not be returned. 
Tenders, enclosed in sealed envelopes, addressed to 
* CHAIRMAN and pg ge ag ** and endorsed 
“Tender for Wagons ’’ “* Tender for Wheels and 
Axies,”’ an be delivered at the above address not 
later than Noon on M . 6th D ber, = 
2381 


The South Indian Railway Com- 


PANY, Limited, pe ae to receive TEN- 
DERS ~*~ the SUPPLY o' 
. COPPER PL TES 
z SUPE. RHEATER ELEMENTS, 
STEEL RES. 

Specifications and forms of Tender may be obtained 
at the Company's Offices, 91, York-street, West- 
minster, 8.W. 1 

Tenders, Nadressed to_the Chairman and Directors 
of the ‘South Indian Railway Company, Limited, 

ked ‘‘ Tenders for Copper, Plates,’’ or as the case 
with the undersigned not later 
= 2 p.m, on Tu the 30th November, 1920. 

A charge, which will not be returned, will be made 
of 10s. for each copy of the epedhentions Nos. 1 and 2, 
and 20s. for each copy < ee No. aS Copies 








of the drawings may he office of 
pemnag el White, Esq., M. Inst. C.E., Consulting Engi- 
neer to the Company, 3, Victoria-s treet, Westminster, 


S.W. 1. 
By Order, 
(Signed) W. B. REYNOLDS, 
* For Managing Director. 
91, York-street, 
Westminster, 8.W. 1 
3rd November, 1920. 


Cost ad Borough h of Halifax. 


Pr abe oe and estrlty Ca Cay of the 
Corporation have FOR SALE following 


LONE: 750 E.wW. Contes a 
ATOR os, to orizon’ 


2440 





BOILERS. 
The above can be seen seeking oh nity tiene, aod Salt 
can be “obtained on application to Mr. 
Roeereon, M.L.E.E.,- Borough Electrical Engi- 
neer, = hoe Hal: 
Tenders for the above plani should be delivered to 
the Town Clerk, ‘Town Hall, Halifax, not later than 
Friday, December boty 1920. 
The highest or sie, A Tender not necessarily accepted. 


SAUNDERS, 





London, BW. 1, not inter than’ 18th Noyenn mer 390. 
» : 





9th October, 1920, 2137 








The salary of the appointment will be Rupees 1400. 
rising by annual increments of Rupees 60 to Rupees 
1700, plus a house allowance of Rupees 150. 

Applications only to be made on & form to 
obtained from Messrs. OGILVY GILLANDERS Pe} 
CO., 67, Cornhill, London, E.C. 3, the ee 





Agents, ‘not later than November 20th, 1 
R. 1999. 2374 
de® Port Commissioners. 
ASSISTANT ENGINEERS. 


The Commissioners REQUIRE the services of TWO 
SSELANE ¢ CIVIL ENGINEERS with experience on 
dock and port works and preferably with a knowledge 
of the des cn and construction — graving docks. 

Candidates should be t 30 years of age, and 
1 hose who are corporate 


Bs. 
d the successful candidates will be tioted 
their war service (if any) after age of 24 
for increments on this 
engagement in the jarst, instance will be for 
3 years, —— may thereafter be made permanent on 


satisfactory se: ¥ 
Free fitst-clase passage to Rangoon and £10 for 
on the voyage will be given. 

oS Se es ee ae 
full particulars from Mess’ OGILVY 

‘ANY, 67, Cornhill, London, 
E.C. 3, the Commissioners’ Agents, not later than 
November 16th, 1920. 
R. 2016. 2375 





bd , 
The National Foremen’s Asso- 
CIATION of the 
by en en spate nag AND ALLIED TRADES. 
tered under the Trade Union Act.) 

n Association specifically formed to look after the 
poe Hane of Foremen in their Supervisory Capaity. 
Al ———— to Head Offices, 

. 95, Belgrave-road, 

General Secretary, Victoria, ads RS ‘ 


ux. 





Oo NOTICES tin’ 
PUBLI ’ © soem ued) 





SITUATIONS OPEN 
Page I, 
SITUATIONS WANTED 
Page i. 
MACHINERY, &e., WANTED 
Page Ill. 

Pages III., 1V., VIII, and cxv. 


Pages Vill. and Im 


PREMISES TO LET OR WANTED 
Rage VIII. 


WORK WANTED, Page CXV. 
AGENCIES, Page Lil. 
MISCELLANEOUS, Page CXVUI. 


For Advertisement Rates Sew 


Page 455, col, 1. 
NUMERICAL INDEX TO ADVER- . . 































id sea ti hans na ae et cab 
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i ah altel anc 






















THE EN 
ar 


GINEER 











SITUATIONS OPEN 
ANTED, ASSISTANT § 
the manufacti 








expected, &c., 2407, The Haines, Otte. 





ANTED, an ASSISTANT MECHANICAL ENGI- 
NEER for service under the Engineer- Sere 
Vv, ican 


to 
should have in mth wo rks 


SITUATIONS OPER (ceptinusd) 


SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 





Excellent cent og for firs ‘ 
All amg = € must be written, and 
must ex 





received their training 
important aan builders, and should 
sound knowledge of r des 
aitabl pplicant 580 oo : th.— Appl 
8 . aD) per month.—Applica- 
—. 3 euamar particulars of age, a. 
Qeebaioal ainine, and e 


eS ae 
‘ee ours Bs BARRY, LYSTER and PART. 
ape "s-gate, es a 1. 
A 


d construction. 
y offered to 





by Large Firm of Hydraulic Engineers. 
fully conversant with Oil Stl 
=~ Ng ey getting out of 





Capab! 
“e & 


6. 
a4 vertising Agents, B 





LARGE MANUFACTURING 
NEERS, having taken up the Ry 
ms ‘e acting pumps Aprons 
ESIROUS_ of 
REPRESENTATIVES throughout 
ion basis. miy gentle 
Dusiness connections and able to res 


asked to reply, giving in confidence 
terms.—Address, 2245, The Engineer ‘Office. 2245 a 


ye haa 








SSISTANT ENGINEER WANTED a New Dock 
Works, Argentina. Ex: 4 out, 
giving Levels pane Lines, ~~ and preferably Ferto- 


Concrete Work. Age up to 30. Write, Box * B, owe 
Ge Devries ani Coe Finch-lane, E.C. 3. 2405 


to WORKS SUPERINTENDENT RE- 
for Engineering Works in East of Scot- 
ral e: = a) = 





Poy 
salary e when to Bos 83 87, ee Peiather 
was Growther, ita, 10/18, New Bridge-street, fhe 





Ampere ass a tbe an GER WANTED f 
ter district, making 


Soaks BBY and cranes. 
be a PRY ey age about 30, and have 
perience. There is in this 


Sh eaee oxeelitmt yt for future advance- 

an energe! = man with ambition. 

‘Sane puneration eB — 
Address, 2386. The Listesse 2386 


fice. 
INSPECTOR 





REQUIRED AT ONCE. bd 
Commercial Motor Works in Yorkshire. 
those who have sa torily occupied a similar say 
tion need apply. Parti of expe- 
es of recent tons 


{ia Rarrier Works. HuadereGeld- 204) a 


a” ENGINEER (founs). with Some aan mad 

nh surveying, levelling, canals for irriga- 

pt Tieht railway construction, erection of machinery 

idings. pumping installations, &c., RE- 

stieeD in the oe. Applicants must be under 4 
Suen of age.—A , stating age, experience, and 
salary required, esas, Engineer Office. 2442 a 

OMME, ENGINEER WANTED AT ONCE 

for Contract Department of Large Engineering 

in the Midlands. Ap ts must be capable 

of taking complete of farse turbo alternator and 


ive 








con under direction of chief. 
JALIFI aT‘ONSs.—Steam lectrical Bagipoping 
. organiser, ability to deal with large 
important mndence. ag — 3 stat: 
tions, experi ae and salary required, 
Engineer O} 2263 a 


NONTEACTOR’S ENGINEER WANTED 3 Energetic 


young man, of men complete 
work. Give references, state salary 
required 


perience, 
—Address, 2246, The Engineer 


and 





2248 a 
7,NGINEER, Chemical, REQUIRED First-class 
oe, experiance kA i 


1 Refining, Oil Hardening and 
Si Macha Sh 


None but competent men 
) ee a to Take Entire Charge of Ga-Grives, 








‘ stating age, experience, m.. 
2401 
Generati | do repairs and 


running 
—Reply by letter, tating age, mili- 
4 salary required, 
with copies of references, to MANAGER, 
Instructional Factory, ick, ey 4. 
A 





NGINEERS’ aor LL Sage for the North and 
North-East of Sasion d, also Midlands, for 
oties ~¥ basis heavy pulverising 
especially soetable for stone dust for 
collieries.” Portland cement, and industries.— 
Address full particulars, 2380, The Sacinngs ON 0 





UNIOR SURVEYORS REQUIRED for Oil Com- 
e pany in Near East and for West Indies. Comm 
sal. about £300 p.a., quarters, passage, Sc. —Apply, 
LAURIE and CO., Employment Specialists, 28, 
basinghall-street, E.C. No preliminary fee. 2441 a 


OCO. INSPECTOR REQUIRED for Chinese Rail 
way; previous experience in British Main Line 
Driving and Westinghouse Air Brake essential. Age 
preferably about 30, married.—Address applications, 
ees , qualifications, physical fitness, &c., to 
i c. & a be ig J. W. Vickers and Co., Ltd., 5, Nicholas. 
ane, E.C. 


ERMANENT WAY ENGINEER.—ENGINEER 
WANTED, to take charge of permanent way. 

Must be experienced, disciplinarian, and unafraid of 

work. Salary £450.—Apply, stating age and full 
particulars, to H. ENGLAND, Belle Isle, ee 
2487 A 











i nvelopes 
FP. and A. PARKINSON, Ltd, Manu- 
facturing Engineers, Guiseley. 





Py oaks MANAGER for Large Engineering Works, 
porkeioe, 1000 employees. Must thoroughly 
up-to-date, good o: iser, and have sound knowledge 
of modern "Machine Tools and Gearing. State ereviens 
——, = salary required.—Address, 2427, The 
Engineer Office. 2427 a 





ORKS MANAGER WANTED for Small Engi- 

neering Works (mining machinery and general 

work), situated 60 miles from London. Pita» stating 
full particulars and salary required, to ‘ B. C.,’ 

pod | SG x ries Barker and § Sons, Ltd., 31, thidge row 
Cc, 2 A 





ANTED, a STRUCTURAL DRAUGHTSMAN, 

—_ experience in Bridge Work, Roofs, and 

uildings for works in India. Single man 

under 30 years of age preferred. Liberal salary to 

suitable man.—Write in first place, stating full par- 

ticulars of training and experience, Z. M. 590, care 
Deacodn’s, Leadenhall-street, London, B.C. 3. 2279 a 





JANTED, DRAUGHTSMAN, also Lap a gee 
with knowledge of Steam eo on ag Plant and 
Power Station Equipment. eee to gate age, 
experience, and salary redpor. SN 210, 
Brown’s "Advertising Office, wee. + SF ead street, 
Glasgow. 2367 a 


ANTED, Good BOILER DRAUGHTSMAN; One 

used to Water-tube Boilers preferred —Address, 

Stating age, samen and salary required, 2389, The 
Engineer Office. 2389 a 





Mi 
Glasgow, 


WAYEYOR GHTSM or JUNIOR E 
SORE Lr OtRE B Must be able to 
LP ay po a supervision and @ such cross 
sections as om gh be necessary for road construction.— 
Address, givi salary required, and experience, 
2316, The Engineer, ‘Office, 2316 a 


KNOWN CRANE Ry '.'y' in Yorkshire Have 

VACANCY for AUGHTSMAN expe- 
PALS in Steam and Electric Crane Work. The 
position will be a permanent one and offers good 
pects.—Address, stating age, experience, and _ salary, 
2438, The Engineer Office. 2488 A 





required, ‘* Li 
.. Advertising Agents, 
P2262 a 








, eee TWO 
by Y lasgow Firm.—A 


NGINEBE (50) vests SITION ; 20 Yea 
Seite manager. sgcept ee larg e and vari 
79, The En neer Oftice, 9s mt 
INCED. FA’ MAINTENANCE ENG, Y 
pee dV DRAUGHT AN, age 36, ist wees 
Ss CHANGE E, home . 


shed” “to ‘handithg men—Add or 

os Newton, Frankby, Birkenhead, yy *Peoss iy 

as 

XPERIMENTAL ee ba INVENTOR, 
mer’ BLE, 


gr had 2, d 
eight years ‘aif viet development Te 
with deominent ong engineer and manufacturing gop. 
cerns, Experience oo wide range of apParatug 
organise and direct. development work, supply 
ideas, and obtain results. Aveflable January lafet 
Address, P2180, The Engineer Office, P2180 p 











REMAN FITTER WANTED for Gasworks, West 

London, Must have up-to-date experience of 
General Shop Work, Repair and. Maintenance | of Ma- 
eh team and Internal 





Good organiser and — at men. Permanency 
for suitable man. Stat pertence, and salary 
required,— Address, Poze, The “Ensineer oo. < 

A 





OREMAN WANTED for Small General Engineering 
Works in South of England; must be alert, 
observant, and thoroughly trustworthy. Knowledge 
of General Engineering Plant (Millwrighting) essential, 
and algo tactful ndling of men. Knowledge of 
Internal Combustion Engines essential ; 25/30 
employees, machine and fitting (general) shop and 
outside erecting.—Address, 2426, The pau: ee. 
4 A 





ACHINE SHOP FOREMAN REQUIRED for 
otive Works in China. Previous expe- 


ARINE ENGINEER (32) SEEKS App 
MENT at home or Fe 5 years’ snob 
drawing-office, # z years $b years chief engineer, 
Ist class B.O. certifieate horough knowledge of 
matntenance, ronning and repairs of large steam power 
plants.—Address, P2283, The Engineer Office. P2283 p 


Mena ‘AL, ENGINEER, 13 Years’ Prac ctiea 
and technical experience, DESIRES progressive 
SITION. Weill acquainted modern m/e shop prac. 
tee, — production, general engineering, estimating, 
fixing; or representative preferred. ~—~Address, 
Press, The Engineer Office. P2284 3° 


mo on bee ag S ears, Prectical Com. 
ears’ adm. rative 
SEEKS APPOINTMENT, thoroughiy Ive experiene, 
modetn meth a and roo bgp of controlling up-to-date 
planning and and administrative depart. 
ments generally adress. P2267, The Engineer Ofhee, 


P2267 











Locom 
rience in British Railway Machine Shop 
age about 30.—Address sootiaakigne. stating eaaia. 
cations, physical fitness c/o J. W 
Viekers and Co., Ltd., 5, “Sicnolas- lane, B.C. 4. 
2308 a 





OOD PITTER and TURNER REQUIRED by Ensi- 

neering paver in Shropshire. Only first-class 

men need apply.—Address, giving full ee = 
wages expected, 2347, The Engineer Office. 2347 

big + 

P. 5 SMITH, 


75332 A 





gE geen (ENGINEERS’ » 
‘NCY for capable — —Apply, 
2a, Wrayeststrest. E.c. 





SITUATIONS WANTED 





eat TENT ea gt DESIGNER RE. 

QUIRES ENGAGEMENT in office, works, or as 
REPRESENTA TIV E. Previously held positions as 
fitter, st, draughtsman, chief draughtsman, 
t to chief engineer, lecturer under Kent Educa- 





ERIAL ROPEWAYS.—Experienced DRAUGHTS- 
MAN WANTED for Designing and Rempsting.- _ 
Address, giving full particulars of experience 
wages expected, to JOHN M. HENDERSON and éo- * 
Aberdeen. 2365 a 





On DRAUGHTSMAN REQUIRED in Com- 
mercial Motor Vehicle Works. Applicants — 
have had ae = a experience both in oN and 
articulars of which should be 
age and salary oo a 
Address, 2409, The ngineer Office. 2400 4 
ESIGNER WANTED, Thoroughly Experienced in 
ign of Small Steam Turbines and Fans.— 
Write full details of -experience, age. and salary 
required, to oo 929, Sell’s Advertising Offices, Fleet- 
sreet, E.C. 4 2366 a 








RAUGHTSMAN.—London Consulting Engineer 
REQUIRES DRAUGHTSMAN having experience 
in Lay-out of Power Equipments for Factories.— 
Address, stating age, rience, and salary_required, 
P2950. The Engineer’ Olfice. P2250 a 


D®AUSHTSMAN REQUIRED for the Manchester 
district, with a a of Cotton Opening 


Machinery ; experienced ment * i? 
Address. ‘Vating age, te and salary. one. , The 


r Office. 2231 a 








DP tiping bar WANTED, with Experience in 
De! aa nS reek Atoms, ait 

ex ~, ° 
the Engineer 


RAUGHTSMAN, A eS 





Good General 


te age, experience, and 


Stat 
ired.—Address, 2378, The Engineer ce, 2378 A A 





RAUGHTSMEN WANTED, for London Firm of 
Engineers with t 

accus to Plant Lay-out, gg — ty 

of Water-tube Boilers.~-Address, s 

rience, and salary required, 2346, the , A. 





t 

fag 

Office. 
346 A 


JB eo age pad reer Junior and Senior, 
good training general engineering 
knowledge, preferably with | Works experience. 


—State age, experience, and required, to Box 
2273, Willine's, 125, Strand, WC. 2. 2237 a 


| DGGE stare uxetnpronmes, | C 
Park, Manchester, pm td DRA used to 


b} 
Railway and Tram hed. men 


r way Motors Fully 
only shoul ly to the Employment Department at 
the Works, stating age, experience, and salary basi «| GA 
A 


cs 











XPERIENCED DRAUGHTSMAN WANTED for 
works manufacturing Light Railway, Coal and 
ore i a a in estimating essential. 
State lence, and salary required to Box— 
47, Wheeler's Par dvertising Agency, ames i 
261 A 


COLLIERY 





XPERIENCED M CAL 
meme ee QUIRED: 4 take charge 
of drawing-office.—State age, experi . es! 
required, with pot Baa to BARBER, WALKER and 
co., » Eastwood Collieries, near Nottngha 
9A 





ANS.—A Nol peewee Firm in the Midlands, who 
on Fan man app 
hem 4 skilled 





LANNING ENGINEER WANTED to Organise 
department ; works employing 150 and making 
special large machines to individual orders must 
have considerable as aoa in — position.— 
Address, 2410, The Engineer Office 2410 a 





Gre STEEL FIRM REQUIRES REPRE- 
een i ight for Yorkshire district to buy and 
steel a. obsolete plant and 
experience, and 
2433 A 


sell new steel, iron and 
machinery.—Address, stating age, 
salary required, 2433, The Bastneer Office. 





TEEL FOUNDRY MANAGER Sey yy for Works 

to 60 tons per 

Electric fur- 

naces and stock converter.—Address, stating age, expe- 

rience, and salary required, 2390, The Engineer Office, 
0 A 





Leng My re WANTED, Who Can Secure Orders 
for Hydraulic Press Work, such as Steel Sleepers, 
Underframes _ &c.—State age, experience, and salary 
required to Box 25, Wheeler’s Advertising Agency, 
Manchester. P2260 Aa 





Vref for ASSISTANT ENGINEER in Shang 
st be about 30 years of age with expe- 
rience in Water Filtration Plant and have had tech- 
ning. Salary Taels 325 per peel oo 

wu house, or Taels 75 per mense: 
employer’ pHa ingle mana in periaent ay 
erence given Single man.— Apply e Secretary, 
RANGE A WATERWORKS CO. Ltd. 60, Grace: a 
obu: , BG, 5.00 ot betere Nove Sai |= 





7 Ae ica- 
DestkoUs. Sof ¢ i round 
sant “of ENGLNEEES DRAUGHTSMEN a 
those who are Keeton ‘this clase of work, an 

understand it, <a resented. Picase 
do not waste our 1 ag or youn it you do not under 
stand either fan design or otherwise fan application. 
Our more immediate requirements are resentation 
for London area, chief draughtsman and draughtsman 
for works, Give full particulars with regard to expe- 
rienee, ¥, &e.—A 88, 2379, The sae ere 

A 





Fork in DRAUGHTSMEN_ REQUIRED (for 
work in connection with the Desi . of large new 
iron pond Steel Works) for :— 
— Blast-furnace Work, 
(2) Steel Roller Min 3 
Only pad x the ¢lass of work 
referred to need po AM y. 
wspetne ts must state their experience in detail, aze, 


“lesa, sts.” SIMON CARVES, Ltd., pore, D De 


i Hoists. 
Furnace and nate ag 





J 1G and TOOL DRAUGHTSMEN, Experienced Men’ 
Bee Og Bt ae D —Aprly, ST eet 
Work Nottingham. 2391 4 


tion ol he Practical and technical knowledge of 





vo G ENG ER SEEKS POSITION as F 
Y AN or ret TART ‘ANT in machine or fitting ie 
ra responsible ees” post, 
tne tworthy. Experi in cranes, 
ye! spewating work. or Address, P2246, 


petent ay 
7.0, e& ngines - 
The Enginess 
P2246 B 





our, 


pan an Be, 
» The Enginee 


A td oS). 
ing: 5 Years’ 


Pa iki, Ble, 
D*¥ UOUTSMAN, Junior (20), 


abroad ctu wana 


Seen DESIRES POSITION jp 

Byes. office; engineering college 
nce, draughts. 

8 years P.W.D., Tndia.— Addreas, 
Office, Pau R 








EKS OPENING in Draw- 

fre" ence, drawing and 

he ex- pet. RAY, 
The ' Enginee Office 

* Poosn B 


Bb KS SITUA. 
experience, 


exeslent titers, | bury road 


P2276 








eereniond work, | know- 
ledge ; age Highest refs.—Address, 110, a 
road, ‘yhornton Heath, Surrey. P2289 B 


A 





ENERAL MANAGES (42), M.I.M.E., M.I. and 
& om . DESIRES POSITION ; 





ae go (22) 
one 


special Yeohnical i 


HARD. 46, 


N, 15, 


anya SITUA MON ; 
nee & experien 


At, with ae ~ 4 
budine Mee casting. Address, SHEP. 
Stamford mm sete 





routine ; 
Teso' 


teel poanectare, general 
. R. B., 12, Mornington-villas, Bradford. P2122 8 


| ashi DRAUGHTSMAN and DESIGNER 
EKS RE-ENGAGEMENT (42); internal com- 
fool 





MECHANICAL ENGINEER, Age 82, with Thor- 
ough techafoa!, Cnawtenes. both theoretical and 
ract reial experience, SEEKS 
RESPONSIBLE Po: POSITION + as DESIGNER, DEPART- 
pa me pare CHIEF or MANAGER; 18 years’ mech- 
a experience, last three as manager and 
ring works:—Address, As 
B 





oer Sime, 





(22), 8 Years’ 
SEEKS &IT.— 
P2278 B 


‘casinos, Be and p po lant, 
gaeworks jig and 
ngs.—4, pel Hlington- terrace, aunton. 
1G and TOOL DRAUGHTSMAN 
. and practical experience, 
Address, P2278, The Engineer Office. 





M ECHANICAL ENGINEER, First-class Technical 
_ with 18 pears exper as machine shop 





DVERTISER, Superintendent in Precision Engi- 

Firm now in Hquidation, DESIRES 

POST or tool-room; 20 years’ experience, 

tools, jigs. fixtures, measuring m/c., &c.; keen organ- 

iser; extéllent refe.—Address, P2287, The Engineer 
Office. P2287 B 





a gg I a ee. ee —' Sehed}, Bae <4 
scr eae Were Be 


M.LC.E., Present Construction. F Fisting. RE- 
I gg tal experience 


a POST; 12 ar 
crete. yO byte ways; Med 0 oe cies men. we 
Address, ngineer 263 B 
AM CAL CHEMIST (Fully Ruslited) 8 Exe 
GE, ee practical knowledge 

making b and converter 5 dehy i ~ 
Address, beste a The Bh gineer Office, P2256 B 

HEMICAL and ET RUOTSOMAL, ENGINEER, 
Cu Mt Mech i ce B technically trained th 

D.O. “aa sea ESIRES ENGAGEME 
home or abr ao , 2429, The Engineer A sotice. 


ph ey 
home or 














ENGINEER, Capt.. R.E.. LOB 
Wit ILABLE Waterways, rallays, Mruildine 
conalrncts on. ritish, oot and colonial expe- 
rience.—Address, P2247, 


The Engineer Office. P2247 B 
wars 8 ot ate B.fe. Gime). 
M.LE OPEN for E * 





(32), 
of 





You _Aré in_ Need of 
IRAUGHTSMAN (21), student 
technical 
he Engineer 


2257 B 


nah EKS § LAR SN SITION ; 
ex — 
YERS.—Ii 


idea sain, P2298, The Engineer 
Ys EMP 
accurate JUNIOR 


P2203 B 

LC,E., practioal and experience, g 
ning, lent rete, address P2257 
tpt evel : 





eae (40) Engineering Work, Ex-R.E., 
or near.—STONE, 8 


at bench, London 
‘Talbot road, Southall, Middlesex. P2271 3 





(52). 


CHANIC, Marking-off, Fitter (General and Tool), 
turner, &c. Non society. refs. 
Tepdon or South.—Address, P2264, The, Engineer 

2234 B 





OULDEE WISHES POSITION in 
ingland or W: 
in iron and steel. Best of 


Address, P2278, The Engineer Office. P2273 8 





ope IMPROVER SEEKS SIV., Age 20, 


ge io gage Be work, io dae a pe 
hap: sengaged. — 
tes mar prea, Highest. N.6 P2251 & 


ai fpiteye Designing, Drawing, SEEKS 
xg petesences, professional, &.— 
he ee Enfield P2249 B 


OUTH, 14 Months in Electrical Engineer's .0., 
bie to draw By trace, REQUIRES SIT. as 
UNIOR in lendon—vV.V., 21, Third-avenue, 
Queen’s Park W. P2274 B 











sound 
rattical experience Lane with con- 
, eer OF favolving feoeatoh ‘wor referred. 
, The Engineer Office; 





oe Good All-round Experience, SEEKS 
ponsible POSITION, Foreman or_ Manager 
small “op —P,, 48, Argyle-road, Iiford. P2268 B 





NGEINEER (ist Class B.0.T.) DESIRES RE- 
ENGAGEMENT, age 27, reliable and energetic, 
steam and int. comb., practical and theoretical, 
excellent testimonials—BURTON, 78, Samos-road, 
Anerley. P2254 B 





36 Years’ Experience, 

structural, cranes, 

en.—Address, 
P2292 B 


NGINEER DESIGNER, 

office ons shops, hydraulic, 
furnaces lay-outa. Temporary 
P2292, The Engineer Office. 


PARTNERSHIPS 





For 
ENGINEERS with CAPITAL 


up to £30,000, 
as Partners or Directors, 
Apply to 
Wheatley Kirk, Price & Co., 
46, Watling St, LONDON, E-C. 4. 


Established Seventy Years. 





and 
on rage 
and maintenance 
slternnting and 6,0. high aad | 
turbines and a boring, D. 


home or ab t 
references, Address, Paes, The Engineer 


ag ee Drawing- 


EXCRe, peae 
a sy: ogntractors d 





NGINEER MILLWRIGHT, Ex sismiiol in 


erection and maintenance of plants, 
buildings, DESIRES a POSITION amo Re 
Address, P2280, The Engineer Office. P2280, B 


E aa 


Po28s. mini 





Eat ld ACT 4s and Con- 
E PR ENTATIVE ot AGENT, salary 
as may be arranged. Address, 
gineer Office. P2265 B 
NGINEER, Wh. as dra With 30 D2) Fey Ter Vety wares 
teel plant, set aod t products, d 


neral cagienming. 
ferences, WANTS ro mest sy at 


The E 








Ft od — pesuceremse BEQUIRED = 
ez. Work 
Design Sod Mina he Plant Lay-o tor economic and 
production. Permauent position for first-class 
th the above peter dy no need apply. 
2239, The 2289 4 


ck 
a atarens, ngineer ‘Office, 





FE ste bos 20 Yeats’ Experience, Ui to Respon- 


wiedge.“Addrens, P2862, ‘The nal: 
ie om, ~ * 6d 
beer Po2eg © 





sible le position. construction, Sonne and main . 
end letra! 


agce wa M COLLIERY AGENTS, with Ex- 
L Fog Be ER gs a 
uire mn el w n ou . 
INVESTMENT of ONE-FOURTH CAPITAT 
a n who would undertake management © 
REQUIRE directorship given.—Address, 
20 The Basiease for Om fice. 2329 ¢ 0 
TNE IPS and ACTIVE DIRECTORSHIPS 
PY Tap in Mechanical, Constructional, Elec- 
trical Pt gm &c., for Ciiants with technical experi; 
éuce from £1 to £20 00n, hea s KT 
end PE. PRATE 1s, Walbrook, London, £. c. 
For continuation of mall 
Advertisements see page iii 
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pt. 29th : 
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Kens., icaben, 8.W.7. 
‘Phone : 
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‘oak 
ENTOR 
4 . 


ent work 
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The Coal Strike. 


Far outweighing all other events of the 
past month is the coal strike, Action, it will be 
recalled, had been postponed to allow the miners to 
ballot on the Datum Line proposal. 
large majority against it, and on the sixteenth day 
of the month the men left the pits. The Government 
remained firm in its refusal to pay “‘ unconditionally ” 
the two shillings extra wages per shift, and the 
miners having dropped the demand for the reduction 
in the price of domestic coal, the issue turned wholly 
on finding some means of satisfying both them and 
the Government. On the nineteenth a debate took 
place in Parliament, and Mr. Brace put forward the 
proposal that the men should be given the increase, 
but that it should be removed again if the output 
did not increase. This suggestion formed the basis 
for further discussion between the Government and 
the miners’ representatives, and at length after 
several days spent in negotiations, a scheme that 
could be put before the men was reached. It is too 
complicated to permit even a précis to be given in 
this place, but the principle of it is that wages shall 
be regulated by the value of the coal available for 
export, such coal to be regarded as all that is raised 
in excess of a weight of 219,000,000 tons a year, 
which is taken as the national consumption. At the 
same time, the rate of profit earned by the owners 
shall vary with the same figure. Thus, it will be to the 
benefit of both masters and men to increase output. 
It was further provided that, in case of acceptance, 
the miners should get the demanded increases at once. 
The scheme is to be experimental, and will come into 
operation on January 3rd, and be carried on month 
by month till a better plan—which is to be sought 
by a conference—replaces it. The men’s representa- 
tives accepted the scheme, and it has been ballotted 
upon during the past few days, with the result that 
whilst the majority was against acceptance it did not 
amount to two-thirds and the strike was called off 
yesterday. We may add here that a threat of the 
railwaymen to come out in sympathy with the miners 
caused a great deal of anxiety for a day or two, till it 
was withdrawn at, it is understood, the desire of the 
Miners’ Federation. 


The Air Conference. 


THE opinion is generally expressed that the 
Air Conference held at the Guildhall, London, on the 
12th, 13th and 14th of the month, under the auspices 
of the Air Ministry, should do very much to promote 
the cause of British aviation; service and civilian. 
Six papers, each dealing exhaustively with a separate 
aspect, were read and discussed in an atmosphere 
as free from official restraint as that which prevails 
at any meeting of the Civil or Mechanical Engineers 
or other institute. Three of the papers were con- 
tributed by officers of the Air Ministry. Major- 
General Sir Frederick Sykes, the Controller of Civil 
Aviation, dealt with civil aviation and air services. 
Air Vice-Marshea\ Sir Edward Ellington discussed the 
present position of. aircraft research and contem- 
plated developments. Air Marshal Sir Hugh Tren- 
chard outlined the broader aspects of service aviation 
and how the post-war Air Force is being built up and 
organised. ‘The three other papers were contributed 
by representatives of the industry. Mr. H. White 
Smith—the Bristol Aeroplane Company—analysed 
the financial questions affecting the organisation of 
civil aviation services and indicated how the require- 
ments for success were likely to react upon the de- 
signers of aircraft. Captain F. 8. Barnwell—Vickers 
Limited—dealt with the technical aspects of service 
and civil aviation. Commander Sir Trevor Dawson— 
also associated with Messrs. Vickers—diseussed the 
operation and construction of commercial airships. 
‘The papers and the discussions thereon have already 
been summarised in our columns. It is sufficient here 
to say that it was shown in general that development 
technically is not by any means completely stopped, 
and that new foundations are being laid, both as 
regards service and civilian aviation. It was, how- 
ever, freely admitted by all authors and speakers 
that service aviation hangs, and must continue to 
hang, on the development of the civil side, and that 
commercial aviation is to-day by no means in a 
flourishing condition, 


Agricultural Tractors in France. 


Tue trials of agricultural tractors carried 
out at Chartres during the month showed that there 
18 @ very serious need for these machines. The only 
difficulty is’ that agriculturists are unable to select 


There was a, 


ments. There are so many kinds of tractors and 
cultivating: machines that it is impossible for the 
average farmer, in the absence of official data showing 
the economy and capabilities of the different mechan- 
isms, to decide. upon what he requires. French 
makers have always objected to the carrying out of 
competitive tests, principally because they fear that 
they have not yet made sufficient headway against 
the imported tractors. The interest of the French 
machines lies in their departure from imported types, 
and in the attempts made to adapt them to a large 
variety of tillage conditions, and if thoroughly reliable 
trials were carried out they would do much for the 
progress of the tractor industry. Agriculture in 
France has been rendered so difficult by the scarcity 
and dearness of labour, and by the extremely high 
prices paid for draught animals, that the tractor is 
becoming more and more indispensable. In the 
devastated regions’ they are employed by the Govern- 
ment on a considerable scale, and elsewhere they are 
used principally by agricultural associations, for the 
average independent farmer is rarely in a position 
to pay the high prices at present asked for them. 
Nevertheless, the business is steadily growing, and 
while imported tractors are mostly used, bevause 
they have given proof of the services they can render, 
it will be necessary for British makers to watch closely 
tractor developments in France, where the great 
variety of requirements has induced manufacturers 
to regard the problem from a much broader stand- 
point than has been the case in this country. 


Railway Accidents During 1919. 


On the 14th of the month the report and 
returns on the railway accidents of 1919 were issued. 
As was the case in 1916, 1917 and 1918, they are 
combined in one White Paper. The returns indicate 
the continued remarkable safety enjoyed by British 
railways. Three passengers were killed in train 
accidents, as compared with eight in 1918, and seven 
servants as against five in 1918. In movement 
accidents three hundred and eighteen servants lost 
their lives, as compared with two hundred and ninety- 
three in 1918 and against an average of three hundred 
and seventy-six for the ten years 1908-1917; but, 
in comparing the present and preceding years, the 
20 to 25 per cent. increase in the number of servants 
must be remembered. The number of collisions in 
which passenger trains were concerned was ninety- 
three, as against sixty-seven, and of passenger train 
derailments ninety-three as compared with sixty-one 
in 1918; whilst of collisions in which goods trains 
only figured, the numbers were one hundred and 
thirty-five as against one hundred and thirty-six. 
Goods train derailments amounted to four hundred 
and thirty-four as against two hundred and ninety- 
four ; but this great increase is possibly more apparent 
than real, and is probably due to a tightening up by 
the Ministry of the reports on other accidents than 
those to passenger trains. The outstanding feature of 
the present report is the excellent summary of the 
events of the year by Colonel Pringle, the chief 
inspecting officer, wherein the causes of the accidents 
investigated and their suggested remedies are clearly 
shown; other lessons taught. by the mishaps are also 
indicated. Thirty reports were issued during the 
year, and in twenty-four of them recommendations 
were made. In sixteen cases the recommendations 
have been wholly or partially adopted, and in the other 
eight they are still under consideration, 


Co-partnership Congress. 


Tuer conference which was held last week 
at the Royal Society of Arts on labour co-partnership 
in industry took place at an opportune time and 
attracted the attendance of many public men who have 
given attention to this baffling problem. It was 
recognised by all those who took part in the pro- 
ceedings, which on this occasion extended over three 
days, that new relations between employers and 
workers would have to be established if industrial 
peace was to be secured... Lord Robert Cecil, Mr. 
Whitley, Lord Salisbury, Mr. Wardle, and Lord 
Emmott all expressed from different standpoints. the 
need of a close partnership between capital and labour 
and for the setting up of human relations in industry. 
Mr. Wardle, speaking as;a labour man, expressed the 
belief that workers were not yet convinced that co- 
partnership schemes represented a sincere desire to 
better their lot.. At the same time it was recognised, 
he said, by all thoughtful. men that .there must, be 
readjustment.of the conditions of , industry to improve 
the status of employees. The only alternative to that 
reform was a revolution which would upset the pre- 
sent conditions of society. Lord Emmott said he was 
unable :to/find. any unbridgeable antagonism between 
capital and Jabour, and referred to the successful 





the types most suitable ‘for their particular require- 


co-partnership schemes now in operation, of which that 









of the South Metropolitan Gas Company was @ con- 
spicuous example. A resolution was carried at the 
congress asking that legislation should be passed 
removing any legal obstacles to the adoption of co- 
partnership and urging the setting up of a special 
department of the Board of Trade or the Ministry of 
Labour to consider the practical aspect of the question. 
It was also proposed that a committee of persons 
conversant with the trade union movement should be 
appointed to devise a method by which the co-opera- 
tion of trade unionists in the evolution of a practical 
co-partnership scheme could be secured. The ques- 
tions discussed at the congress are obviously of the 
greatest importance at the present time, and it is 
hoped that some definite step may result from the 
discussions which took place and that the resolution 
will receive the serious attention of the Government, 


State Shipping. 


THE liquidation of the fleet of merchant 
vessels owned by the French Government is one 
result of the energetic campaign that has been carried 
out for many months past against the State working 
of mercantile ships. While the Government had 
necessarily to take over a considerable number of 
vessels in order to ensure supplies of foodstuffs 
during the war, it was expected that on the termina- 
tion of hostilities the State would hasten to dispose 
of its fleet, but to the surprise of many the merchant 
service was extended and developed, and there seemed 
a probability of the State engaging actively in the 
sea-borne traffic and embarking upon the construc- 
tion of merchant vessels in the arsenals. Objections 
to the State ownership of a merchant fleet were based 
largely upon extravagance in management. As the 
figures could not be kept secret, it soon became 
evident that the expenditure upon the merchant 
fleet. was growing so rapidly, without a corresponding 
gain in money-earning capacity, that the enterprise, 
if continued long enough, could only end in disaster. 
Eventually, the Under-Secretary of State for the 
Merchant Marine secured authority from Parliament 
to sell the fleet, consisting of not far short of a million 
tons of shipping. Unfortunately, the most favourable 
time for the disposal of this shipping has been lost, 
and steps are now being taken to liquidate the fleet 
under the best conditions possible. Colliers, of which 
the State owns more than a million tons. are not 
included, and the coal-carrying trade will doubtless 
remain partly in the hands of the State till the situa- 
tion becomes normal. 


A Fatal Railway Accident. 


Rattway accidents are in this country 
fortunately so rare that a mishap in which one 
single passenger is killed calls for remark. Such a 
case occurred in the Wimbledon Station of the London 
and South-Western Railway on the 14th of the 
month. The accident happened to an electrically 
operated train of the Metropolitan District Railway, 
which entered one of the bays on the north side of 
the station and failed to stop before reaching the 
buffers, The buffer stop consisted of a beam sup- 
ported on old rails, and when the beam was destroyed 
the car slid up the inclined face of the old rails and 
mounted the platform. A lady waiting on the plat- 
form was knocked down and killed. The coroner’s 
jury acquitted the motorman of criminal negligence. 
It will be interesting to see whether the fatality is 
recorded as a passenger killed “‘from accidents to 
trains, rolling-stock, permanent way, &c.,” or “by 
other accidents in which the movement of trains or 
railway vehicles was concerned.” In either event, it 
will be debited against the London and South- 
Western Railway. An item of. interest is that, as 
far as our records show, this is the first fatal passenger 
train accident on the District Company’s system for 
at least thirty-five years. The mishap has drawn 
attention. to the design of buffer stops, and the 
suggested greater use of sand drags for engines to 
run. into in such cases. Singular to relate, the 
Ministry of Transport issued during October three 
reports on buffer-step collisions :—Cambridge, July 
24th; Littlehampton, August 4th; and.Clevedon, 
August 21st. 


Dock and Harbour Schemes. 


‘Tur Clyde Navigation Trustces have, daring 
the past month, referred tu the Special Committee 
appointed to consider the Shieldhall and Renfrew 
dock schemes, an inquiry into the construction of a 
barrage at a point below Bowling with the object of 
keeping the water in the Clyde at a regular high level. 
The proposal is not, of course, new, but its advocates 
point out that a barrage at Bowling would facilitate 
navigation in the river and ought to receive serious 





consideration. Another scheme brought forward 
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during the month is that designed to provide accom- 
modation at Poole Harbour for large ocean-going 
steamships. A report which has been prepared by 
Messrs. Sir John Wolfe Barry, Lyster and Partners 
and Messrs. A. J. Barry and Partners for the Poole 
Harbour Commissioners points out that Poole 
possesses considerable natural advantages for con- 
version into a first-class harbour, amongst which is 
the small range of tide and the prolonged period of 
high water. The proposed works include a full-tide 
dam across the South Channel, and a half-tide training 
bank from the north side of Branksea Tsland to a point 
east of the diver buoy, to divert into a single main 
channel the currents which now flow in three separate 
channels between Branksea Island and Parkstone 
inud flats. These works would considerably increase 
the high-water area of the harbour. It is also proposed 
to dredge the bar in the outer approach channel to a 
depth of 26ft., as compared with the existing depth 
at low water springs of about llft. A system of tidal 
quays is preferred to an enclosed dock, and the north 
side of the Main and Warham Channels has been 
selected as the most suitable site. It would be possible, 
the report states, to provide here 7500ft. of deep- 
water quays, but it is suggested that the Harbour 
Commissioners should have in view the ultimate pro- 
vision of about 18,000ft. of new wharves. A turning 
basin would be dredged in front of the Hamworthy 
and Parkstone Quays. The estimated cost of the first 
section of the works is £680,000, but the complete 
scheme, which includes a graving dock 650ft. long by 
80ft. wide, a new bridge at Poole, and new roads and 
warehouses, would, at two and a-half times pre-war 
rates, Involve an expenditure of £3,235,000. 


Aviation. 


THE most important aviation meeting yet 
held in France took place during the month on 
the aerodrome at Buc, near Versailles. It was a 
manifestation of everything associated with aerial 
transport and mechanical flight, from the latest 
‘military aeroplanes and commercial machines to 
dirigible and spherical balloons. The programme of 
the meeting was evidently arranged with a view to 
providing a spectacular effect and demonstrating the 
rapidity, handiness and reliability of the aeroplanes. 
The results were highly satisfactory. During the 
week there was not a single accident, although at 
times a dozen machines were engaged in acrobatic 

or has someone has usefully but improperly ealled 
them ‘aerobatic ’*°—performances. In tests over a 
kilometre both ways a mean speed at the rate of 
186 miles an hour was attained ona Nieuport. machine 
with a three hundred horse-power engine. At the 
other end of the scale, a small De Pischoff aeroplane 
with a sixteen ‘horse-power engine, consuming seven 
litres of petrol an hour, successfully flew at a height 
of from 1000 m. to 1200 m. ‘This little machine ‘has 
been specially designed as a sort of aerial ‘runabout 
for private use, and can be packed up for transport 
in very small compass. Aviation has made’ con- 
siderable headway, although the technical develop- 
ment does not appear very marked, and progress has 
been effected almost entirely by improvements 
suggested by practical experience. This improve- 
ment is the more noteworthy because aviation in 
France has received very little assistance from the 
State. Its commercial development is observable 
in the highly successful service between Toulouse 
and Casablanca in Morocco, and in the service being 
organised between Paris and Roumania. 


Railway Electrification. 


WE published at the beginning of the month 
an abstract of the interim report of the Committee 
which was appointed by the Minister of Transport in 
March last,to advise what regulations are necessary 
to ensure that the future electrification of the rail- 
ways in this country is carried out to the best advan- 
tage. The report is a brief one, containing a number 
of recommendations based upon evidence which is 
not in any way elaborated, only the source of the 
information considered by the Committee being 
stated. This procedure is no doubt justified, having 
regard not only to the authoritative constitution of 
the Committee, but also to the fact that the report 
is @ unanimous one. In effect, the Committee recom- 
mends that,in the case of those railways which have 
not as yet electrified any lines, such electrifica- 
tion should be carried out on the 1500-volt direct- 
current, system, with the proviso that half or mul- 
tiples of the standard pressure should be allowed 
where it can be shown that sufficient advantage 
would accrue. Criticism has been directed against 
this recommendation on the grounds that the voltages 
chosen differ from those of the majority of the direct- 
current systems at present in use, and it is suggested 
for this reason that a standard system based on 





600-1200 volts would have been preferable, particu- 
larly as existing systems are to be allowed to continue. 
As it appears to us, however, the explanation is to 
be found in the point of view that the Committee 
has not allowed the limited amount of railway elec- 
trification existing at the present time in the country 
to hamper future developments. The case of the 
London and Brighton and South Coast Railway is 
given special ‘consideration in the report. The Com- 
mittee recommends that the present single-phase 
system should not be changed, and, subject to certain 
reservations, is of the opinion the proposed extension 
of the present system to Brighton should be allowed. 


A French Railway Disaster. 


On the evening of the 9th of the month a 
goods train on the Ouest—Etat Railway was approach- 
ing Houilles Station on its way to Paris when the 
driver discovered that some of the vehicles were 
missing. He therefore stopped and, whilst the train 
was standing in the station, the rear portion caught 
up the front part and ran into it. The collision 
resulted in the down line being fouled and a fast train 
from Paris, crowded with passengers on their way 
home to the suburbs, ran into the obstruction, 
causing great destruction of rolling stock and leading 
to the death of about fifty passengers. There is no 
remedy against such an accident ; the only way to 
avoid such collisions is the vigilance of the men, but 
that is of no effect when the second train is, as in this 
case, quite near. »Fhe origin of the disaster was-a 
broken wagon coupling, and to guard against such 
an evil leading to collisions between the two parts of 
a train and to prevent the line being * cleared” 
when the rear portion is still in the section, the only 
course is to equip goods trains with continuous auto- 
matic brakes, which would cause the whole train to 
be pulled up automatically in the event of a coupling 
breaking or becoming detached. The question of 
continuous brakes for goods trains has been under the 
consideration of the Unité Technique in Berne for 
some years, and that Commission made some very 
interesting tests with the vacuum brake in Austria 
im 1192 and with the Westinghouse brake in Hungary 
in 1913. So important is this question that one of the 
clauses in the Versailles Peace Treaty provides that 
Germany shall equip her wagons with apparatus of 
such a nature that it shall not hamper the use of any 
brake that the Allies and Associated Powers may 
adopt within ten years from the coming into force of 
the Treaty. 


Electricity Supply. 


To the North-East Midlands District, the 
North-West Midlands District, and°the South-West 
Midlands District, provisionally ‘determined by the 
Electricity Commissioners in September, may now 
be added the East Midlands District. In this latest 
district’ to be determined, containing parts of Derby- 
shire, Lancashire, Nottinghamshire and Staffordshire, 
electrical developments are already in progress. We 
refer to the plans of thé Nottingham Corporation to 
build a large power station on the Trent. The public 
inquiry, which was held at Nottingham by the Elec- 
tricity Commissioners before this project was sanc- 
tioned, provided an early illustration of the diffi- 
culties which arise in co-ordinating the conflicting 
interests in any one district. It was probably on 
this account that the London and Home Counties 
District was one of the first. areas to be outlined. by 
the Commissioners. Past experience had indicated 
that London, by reason of its ‘numerous supply 
authorities, would provide exceptionally awkward 
problems in this’ respect. The Electricity Commis- 
sioners no doubt realised that the formation of any 
constructive scheme would ‘be a slow process. The 
provisional area was announced last July, but the 
companies and local authorities are allowed until 
March 31st, 1921, to devise a comiplete technical and 
administrative scheme for the district. | Unfor- 
tunately, however, difficulties have already arisen 
over ati application by the County of London Electric 
Supply Company for permission to erect a generating 
station of an ultimate capacity of 200,000 kilowatts 
at Barking. This application is opposed by those 
companies and local authorities, including the London 
County Council, which are attempting’to prepare a 
comprehensive scheme for the entire district, and it 
is left to the Electricity Commissioners, to whom at a 
recent inquiry both ‘sides stated their case, either to 
grant or to refuse the application of the company. As 
an alternative to the erection of the station, it is 
suggested’ by the opponents to this project that, 
pending the formation of @ joint electricity board 
and the development which this board will institute, 
the company could obtain the additional power it 
needs from adjacent supply authorities. 











The Vickers Aircraft Works, 
Weybridge. 


THE present position of the aircraft manufacturing 
industry in this country is admittedly critical. Wel. 
known firms established before the war, firms which 
played a pioneer part in the development of the 
aeroplane, have been forced to close their works 
entirely. Others have let off part of their factories 
as cinema studios, Yet others have taken up the 
manufacture of motor cycles, motor cars, furniture, 
milk churns, and various other items of various 
degrees of congruence with the production of gir. 
eraft. With by far the larger number of the aero. 
planes, engines and spare parts, left over as a legacy 
of the war, still to be disposed of, there would appear 
to be little inducement to any firm to hang on in the 
hope that its aircraft manufacturing capacity wil] 
soon be again profitably employed to its full extent, 
The deadweight of the surplus stocks, coupled with 
the very meagre demand for civil or military aircraft, 
has, for the time being at all events, throttled down 
the industry to an extent which threatens a complete 
stoppage of manufacturing activity. 

In spite of these facts, a revival of the industry is, 
in the opinion of some closely connected with it, 
not altogether improbable in the near future. The 
prosperity of the war period was ephemeral, and js 
not expected to return on the same scale so long as 
peace prevails. But it is argued that even under 
present conditions the Government cannot remain 
content with the best of the war-time designs, and 
that even if it could, it cannet continue to draw for 
an indefinite period upon the existing stocks of such 
machines. Progress and development are still pro- 
ceeding, although slowly as compared with the rate 
reached during the war, and even now it is certain 
that the best of the war-time designs could be sub- 
stantially surpassed in speed and general efficiency. 
Tt is argued, therefore, that a firm which is prepared 
to wait a little time and meanwhile to continue 
research and development work may, in the not 
distant future, expect to receive some measure of 
support from the Government. The interval between 
now and then will doubtlessly be an anxious one. The 
prosecution of research and the construction of an 
experimental aeroplane of a new type are very expen- 
sive undertakings, and unless such development 
work can be conducted simultaneously with the 
execution of fairly substantial orders for the firm's 
established designs of machine it is difficult to see 
how an aircraft factory is to survive the present 
period of slackness. 

Of all the aircraft works in the country none, we 
think, is more favourably situated to ~survive the 
dull times of to-day than that of Vickers Limited, at 
Weybridge. The. aireraft works of the firm were 


| originally situated at Crayford and Erith, and in the 


days before the war, Vickers aeroplanes were well 
known for their strength and performance. We may 
recall in especial the Vickers ‘‘ gun-’bus *’—subse- 
quenth known officially as the F.B. 5—-which was 
exhibited at the Olympia Show of March. 1914. This 
tvpe’ of machine and its immediate descendant, the 
F.B. 9—of which we reproduce a photograph here- 
with—are of great historical interest, for on the 
outbreak of war they were the only British machines 
which were fitted with machine guns, They were 
despatched at once to France, and remained in 
use until as late as March, 1916. Until the Fokker 
machine, firing through the tractor screw with the 
aid of a synchronising device, made its appearance, 
the Vickers “ gun-’bus”’ bore the chief share in 
establishing and maintaining our aerial supremacy. 

With the sudden growth in the demand for aireralt 
for the purposes of the war a factory of increased size 
became necessary, and in the early part of i915 
the firm bought the Itala motor car repair depot 
situated at Weybridge. The actual building taken 
over was of no great size—to-day it forms merely thic 
machine shop of the factory——-but the site was very 
suitable for the erection of extensions, and, furthe:, 
adjoined a ready-made aerodrome, namely, the 
unencumbered, level space of grass land enclosed 
within ‘the Brooklands motor racing track. The 
enclosure was used by the Government at first as a 
wireless school, but, later on it became an acceptance 
park for ,aircraft, a fact which placed the Vickers 
works at a great advantage as regarded delivery of 
machines relatively to other aeroplane factories in 
the southern area. 

The extension of the original Itala building was 
beguri in May, 1915, and by the end of August a 
start was made on production. Matters progressed 
so rapidly ‘that by: December the firm was able to 
deliver the first Government machine from its new 
factory. During 1916, the area of the buildings was 
doubled, and in 1918, further extensions were under- 
taken, which brought the area occupied to its present 
extent of 8? acres, For the earlier extensions, Belfast 
roof trusses supported on wooden columns and wall 
coverings of “‘poilité?’ sheets were fused. ,Later, 
for the main part, the extensions were carried out 
in steel and concrete, notably so in the ease of the 
large “‘flight sheds” "erected with a view to the 
assembly of the Vimy twin-engined bombing machines. 

The machines produced at the factory in. its early 
days were of the B,E.'2 ¢ and d types, and F.E. 8’s— 
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all Government designs. Later, ‘“‘ Barnwell Bullet ”’ 
scouts and other machines of the Vickers F.B. class | 
were turned out, to be followed by a Jong run of | 
orders for the celebrated S.E. 5 single-seater fighting 
machine. Altogether, the factory produced 1650 | 
machines of the 8.E.5 type, being engaged on the 
work for nearly a year and turning out the machines 
at an average rate of 34 per week. This output, 
it is claimed, was never excelled by any other air- 
craft factory in the kingdom, although the Vickers 
establishment was by. no.means the largest of its 
kind. 

Meanwhile, Messrs. Vickers, encouraged by the 
Government’s policy as regarded the production of 
new types—a policy which, although adopted some- 
what late in the day, yielded excellent results- 
devoted attention to the question of designing a large 
twin-engined bombing machine. A wind tunnel of 
the National Physical Laboratory’s No. 2 design was 
erected at St. Albans beside the firm’s experimental 
tank for sea ship models. The tunnel was afterwards 
removed to the Weybridge factory, and by its aid the 
designs of what was to become known as the Vickers- 
Vimy bomber were studied and refined and brought 
to perfection. 

The Vickers-Vimy twin-engined bombing machine 
and its peace-time descendant, the Vimy Commercial, 
do not require description at this late date, nor, in 
view of the Atlantic, Australian and South African 
flights accomplished on them, need we say much 
about their qualifications. It may be explained, 
however, that the war machine was designed as a 
long-distance weight-carrying night bomber. It is | 
claimed that its comparatiyely reduced size makes it 
easy to handle in the air, and that its general structure | 
is sueh that it does not develop the “ sloppiness ”’ 
which is frequently observed in large machines after 


workers migrated with the factory from Erith, 
almost all the women were recruited locally, and in 
ordinary life were mostly domestic servants, dress- 
makers, 6c. These women proved apt learners, were 
amenable to dis¢ipline, and in every way turned out 
satisfactory workers. 

Since finishing its war contracts the Weybridge 
factory has evolved the Vickers-Vimy commerciai 
machine, the Vickers Viking amphibian, the Vickers 


‘* Vim,” and the Vickers-Vimy ambulance machine. | 


On the occasion of a recent visit to the factory we 
found the finishing touches being put to an order 
from the Chinese Goverment for 115 machines 
of various types, including Vickers Commercials 
and a number of training machines. The Vickers 


‘Viking ” amphibian machine, it may be recalled, | 


was awarded the first prize of £10,000 in the recent 
Air Ministry’s competition for machines of its class. 
The machine is substantially a flying boat, which is 
capable of alighting on land, being provided for that 
purpose with a pair of landing wheels which may, by 
means of a geared hand wheel, be lowered down 
below the lower surface of the main hull or swung 
upwards until the wheels are well above the 
water-line when the craft is afloat. The raising 
of the wheels is effected from the pilot’s cockpit, 
and can be accomplished in 14 min. The process of 
lowering is effected in a period of 20sec. The hull of 
the ‘‘ Viking ’’ was designed in accordance with the 
results of tests carried out in the water tank at St. 
Albans and the wind tunnel at Weybridge. ‘The final 
result arrived at is such that the machine “ unsticks ” 
itself from the water at the beginning of a flight in 


| 9 sees. 


The hull of the “ Viking ” machine, it is to be noted, 


|is sheathed with ‘‘ Consuta”’ sewn plywood. This 
‘material was introduced a number of years ago by 


| in the Vickers-Vimy, the object, of course, being that 

a pilot trained on it will not feel strange when he 
passes on to the Vimy machine. The duplication of 
| the controls, &c., is carried out to a very complete 
| degree, even to separate revolution counters for the 
| instructor and the pupil. The only exception to the 
| duplication, in fact, is a master switch for the engine 
| under the control of the instructor. In general 
| appearance the machine closely resembles the F.E. 2 d 
war-time machine, and is not at all like the Vimy 
| except as regards the controls, &c. We are assured 
| that the efficiency of the machine as a training aero- 
| plane for Vimy pilots is not affected to any important 
| extent by the fact that it is a single-engined pusher, 
| whereas the Vimy is a twin-engined tractor. 

The ambulance machine, the fourth type of aero- 
plane.to which we referred above, is now in course of 
construction for the British Government. It repre- 
sents an important and welcome development of the 
aeroplane, for it opens up a field for the humanitarian 
employment of an instrument which hitherto has 
been chiefly associated in the mind of the public with 
the destruction of life. It is not a fanciful develop- 
jment, but is the outcome of practical experience. 
| During the war many lives were lost simply because 
| it was physically impossible to transport the wounded 
to hospital or dressing station in time for an opera- 
tion to prove effective. This condition arose par- 
ticularly in the case of abdominal and brain wounds. 
It was found that in such cases life could frequently 
be saved if the operation could be performed within 
| half an hour of the wound being received. The ambu- 
| lance aeroplane has thus an important and useful 
| field of operation in front of it in warfare. and should 
| be particularly valuable in Indian frontier fights 

end on other occasions when the rapid transport of 
the wounded is attended with great difficulty. The 

















THE LATEST DESIGN OF VICKERS-VIMY COMMERCIAL MACHINE 


a few hours of flight, and which calls for a considerable “Messrs. Saunders, of Cowes, for motor boat con- | machine now being built at Weybridge is substantially 


amount of fresh trueing up if the initial efficiency is | 
to be restored to the machine. 


struction. It consists of two layers of thin wood 


| a Vickers-Vimy commercial with the internal arrange- 


The first Vickers- | veneering laid diagonally across each7other and sewn'| ment of the fuselage modified to suit the special work 


Vimy machine was flown in November, 1917, orders | together with thread, the rows of {stitches being | required of the machine. Stretchers are admitted to 


1918. 

At the date of signature of the Armistice a few | 
Vimys were in service. One Vimy in especial re- 
quires a word'or two of notice. It was flown out 
to France, and on November 9th was standing 
loaded with bombs ready for a trip to Berlin. Bad | 
weather and the obvious imminence of the Armistice | 
led to the journey being cancelled. The journey | 
as planned involved an outward and a_ return 
trip of some 400 miles each way, the landing being 
made at Nancy or some other point behind the 
Allied lines in France or Belgium. The normal equip- 
ment of the machine with 220 gals. of petrol would 
enable a bomb load of 3000 Ib. to be carried 550 miles, 
but for the Berlin raid it was intended to carry 450 gals. 
of patrol and a bomb load of 1100 Ib., a considerable 
margin of petrol being provided to cover adverse 
weather conditions. That the machine could have 
flown the distance and carried the weight required of 
it is clearly proved by the fact that, the exactly similar 
machine which flew across the Atlantic, govering an 
actual distance of 1880 miles without a stop, left New- 
foundland with a fully loaded weight of 14,700 Ib., 
or 2200 Ib. in excess of the normal fully loaded weight. 

At the height of its war-time activity the factory 
employed about 1300 workpeopie, of whom nearly 
50 per cent. were women. The dixtrict surrounding 
Weybridge is almost purely a residential one. There 
are no factories of any size, and as a consequence 
female workers of the factory type were not available 
tor the Weybridge works. Whereas a nucleus of male 


from the Air Ministry being placed in te spring of 





spaced about 1}in. apart and running parallel with the 
length of the completed board ; that is to say, bisect- 
ing the angle between the two grain directions. The 
layers are additionally united by means of marine 
glue—not casein, as commonly used in three-ply 
wood. Each layer is not a continuous sheet, but is 
composed of a succession of strips din, or 5in. wide. 
There is thus practically no limit to the length of 
sheet that can be produced, while the maximum 


breadth is limited only by restrictions imposed by, 


the design of the sewing machine. The material, 
as manufactured at Weybridge by Messrs. Vickers, is 
distinguished by the fact that no attempt is made 
to sink the stitches into the wood flush with its sur- 
face. The sewing is performed on a machine which 
works eight rows of stitches at a time. The needles 
are also in part gimlets, so that the thread is bored 
rather than punched through the wood. The material 
has great flexibility—-much greater than has ordinary 
plywood—and can be applied to curved surfaces 
without resort to the moulding process associated 


the fuselage through a special door formed in the 
|mose below the pilot’s cockpit, matters being so 
| arranged that admission is gained without tilting the 
| patient. Accomniodation is provided for four stretcher 
| cases, several sitting patients, a nurse, a doctor and 
two pilots. A portion of the interior will be devoted 
to a dispensary. . Electric lighting and fan cooling 
through a water screen will also form part of the 
| equipment. 
As regards the factory itself we have little to say 
| by way of description. It is not of material interest 
| to the general reader how: the different departments 
| are arranged or what is their exact size, while to those 
contemplating the erection or extension of an aircraft 
| factory—if there be any such—the lay-out and equip- 
| ment of the Weybridge works cannot, in view of their 
| war-time growth, be altogether recommended as an 
| example to follow. .All aeroplane factories are much 
alike, and all are equally difficult to describe satis- 
| factorily by virtue of the fact that they contain 
| departments in which at least a dozen different trades 


with the use of plywood. In the case of the Vimy | or industries are carried out, the majority of which 
commercial machine, ‘‘ Consuta ” plywood is used for | are not strictly of an engineering or allied nature. 
the bulkhead panels, and its. rigidity when fixed in | It may be said, however, that the Weybridge works 
place is in part relied upon to provide the required | are particularly comprehensive and _ self-contained. 
stiffness for the fuselage without the use of bracing | We have already stated that equipment is provided 
wires. | for the complete manufacture of ‘‘Consuta”’ sewn 

The Vickers “Vim” machine, to which we have | plywood. In addition, we found during our visit 
referred above, is a single-engined ‘“ pusher’”” type | that the works contains its own foundry, principally 
biplane with, dual. control for training purposes. It | employed on brass casting, although a little cast iron 
is characterised by the fact that all the controls, | can also be turned out from it. It has also its own 
handles, instruments, &c., are exactly the same as | radiator department, where the very beautiful work 
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of building up radiators of the honeycomb typo is field. At the time of our visit a number of Vickers’ 
carried out from beginning to end. Adjacent to this | concrete brick-making machines were passing through 
section of the works we found the tinning department, | the shops. In addition, we noted with interest that 
At present tinning is carried out by dipping the | work was being started on an order from the Ministry 
articles to be coated in baths of metal kept molten by | of Pensions for artificial legs. These appliances ar: 


gaseous fuel. 


It is intended, however. shortly to | being mace of Vickers’ duralumin, and in their manu 


install an electro-depositing apparatus to replace the | facture call for work which is quite closely akin to 


somewhat wasteful process now in use. 


We also! that involved in the production of aircraft. 

















VICKERS F.B.9 (“GUN-’BUS”) BIPLANE 


noticed that the works undertakes the rolling of its 
own refwires—the stream-lined wires commonly, 
though not universally, employed for the interplane 
and other stays. The process used consists of flatten- 
ing round wire between a smal] pair of grooved rolls, 
the pressure as the section flattens being maintained 
by means of a hand screw. The direction of rotation 
of the rolls is reversible, so that the wire may be 








On page 454 we reproduce two views of the erecting 
shop at Weybridge, the first, taken in war-time, show- 
ing the assembly of 8S.E. 5 single-seater fighters, and 
the second, the erection of Vim'y commercial machines 
for China. Herewith we give, in addition to a view 
of the early Vickers ‘“‘ gun-’bus ”’ or F.B. 9 machine, 
an illustration of the latest design of Vimy com- 
mercial. We also reproduce an engraving showing 





ERECTING BODIES POR VICKERS-VIMY COMMERCIAL MACHINES 


rolled backwards and forwards without affecting the | the fuselage bodies of a number of the Chinese com- 


two ends, which are left circular in section for subse- 
quent screw threading. The point of interest in the 
process lies in the fact that the wires are rolled cold, 
and beyond being straightened are not treated in any 
way after leaving the rolls. At one time they were 
heat-treated in a lead bath, but that practice has 
now been given up and, it is stated, the wires as a 
consequence show superior qualities. This curious 
result, in view of the severe punishment suffered by the 
wires during the flattening process, must be a little 
startling to those who believe in the modern theory of 
heat-treatment. 

The factory is under the charge of Mr. P. Maxwell- 
Muller. superintendent, and Mr. A. Knight, works 
manager. Both these gentlemen are certificated pilots 
and did a good deal of flying in the early days. At 
present, as we have said, the establishment is still 
fairly busy on aeronautical work, but it is not, of 
course, employed to anything like its full capacity. 
Like other aircraft works; it has found it desirable to 
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take up the_manufacture of articles outside its true 


mercial machines in various stages of construction. 








In connection with the production of acetone fren 
Bassia flowers in India to supply the loeal demand in con- 
nection with the manufacture of munitions, it is claimed 
that the yield from the flowers was one-tenth of their 
weight, or nearly ten times as much as is obtainable 
by distilling wood. The demand for acetone in India 
in peace times would not be large enough to justify 
the available supplies of flowers being entirely devoted 
to the manufacture of that product, but there remains 
the possibility of their being used for the manufacture 
of industrial alcohol. Derived from a forest tree, the 
other products of which are also of considerable economic 
value, they appear to represent an exceptionally cheap 
source. The yield of alcohol from the flowers is high 
compared with that from potatoes and other materials 
commonly used. It has been stated that about 90 gals. 
of 95 per cent. alcoho) is obtainable from 1 ton of dried 
flowers. 


The Institution of Civil Engineers, 


PRESIDENTIAL ADDRESS.* 


THE incoming President, Mr. John Alexander 
Brodie, began by giving his views concerning the 
training of young engineers about to enter the ser. 
vice of municipalities, emphasising the impor. 
tance of their having at an early stage of their traininy 
a period of workshop and outside works experience 
in some of the branches of engineering which involve 
the use of constructional material of various classes, 
He also maintained that young engineers should he 
more adequately remunerated than is actually the 
case. He could not think, he said, that satisfactory 
rates of remuneration were paid to the younger 
members of the profession generally, particularly tv 
the holders of the smaller public engineering positions 
throughout the country. Most of us, he added, who 
had had to do with the training and advising of young 
engineers, knew that a great many of the most pro- 
mising young professional men went abroad, openings 
with reasonable remuneration and _ prospects of 
advancement being difficult to find at home. Many 
fully trained and competent young engineers wer 
also lost to the profession, because they found it 
necessary to take up other lines of business in which »: 
more liberal remuneration for the present and prospect 
of provision for the future could be more readil\ 
assured. Affecting, as it did, the retention or othe: 
wise in this country of the most capable and energeti: 
of the younger professional men, the question o| 
remuneration required attention, especially when « 
comparison was made with the payment to youn: 
workmen of various grades, many of whom did no 
care to make use of opportunities for improvement. 


Metuop or Town DEVELOPMENT. 


Mr. Brodie then went on to discuss various matte: 
dealing With municipal and county engineerin; 
Dealing first of all with town development, he said : 
It appears to be thought that good schemes for t! 
development of a town can be obtained as the resu!' 
of a short survey by experts, followed by the prepare 
tion of a report and the submission of effective! 
prepared plans; and though such a procedure ma\ 
be helpful in some cases, it is hardly likely that man) 
of the more serious problems can be satisfactori|\ 
solved by anyone not intimately acquainted with t! 
general trend of development, and with the condition 
affecting adjoining areas. 

The real spadework of town development will 1: 
doubt continue to devolve on the municipal engine: 
whose duty it generally is to advise from day to da) 
and to deal with the engineering problems which |i: 
at the root of the satisfactory planning and i 
planning of town areas, and who usually has th: 
intimate knowledge of all local matters likely to affec' 
the proper treatment of the area coming under hi 
control. Passing then to 


Faciuitres ror Local PAssENGER TRANSIT, 


Mr. Brodie said : 

To provide for local passenger movement |v 
always been one of the most important functions «' 
street surfaces in our towns, and statisties reeent!: 
quoted before this Institution show that  stree 
surface methods of passenger conveyance continu 
to deal with an increasing proportion of all passengers 
using public conveyances in London, notwithstand 
ing the various competing types and methods of 
passenger transit which have been introduced ; anc 
the same thing applies and is likely to hold good for 
most other large centres of population in this country. 
Tramways now monopolise a large proportion, 
amounting on the average to about one-third, of the 
older streets in which they are laid. Some of these 
will of necessity require widening, and the provision 
of satisfactory arrangements for passenger traffic 
cannot be overlooked when new streets through old 
portions of a town, the improvement of the older lines 
of communication, or their continuation as new roads 
through developing areas, are under consideration. 

It may be well, therefore, to glance at the past 
history and to look into the probable future require- 
ments of local passenger conveyance, especially as 
large sums are being expended on housing accon - 
modation for the working classes in the larger towns 
and cities at considerable distances from their work. 
As soon as residential development bad reached such 
a distance from the centre as to make the time lost 
in walking, between the home and business, a matter 
of importance, horse omnibuses were generall) 
brought into use. In many cases, after 1860, when 





tramways were first constructed in Birkenhead, the 
omnibus was replaced by the horse-drawn tramway 
ear, which gave an improved and fairly satisfactory 
service, until the time lost reached about 30. min 
The faster electric tramway service was introduce ! 
some twenty years ago, and in many cases both tly 
cars and the track laid for them are now reaching thi 
approximate limit. of their useful life,, and large 
expenditures are likely to be necessary for recon- 
struction and re-equipment. if the system, as,it at 
present exists, is to remain in. use. 9 
esl ) : Y Abstract, 





* Delivered November 2nd 1920. 
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It is, however, hardly likely that existing speeds 
and road conditions will meet the traffic requirements 
of the next twenty or twenty-five years—which may 
be taken as the new life of the reconstructed track— 
and it is necessary, therefore, that care should be 
exercised and the new conditions understood before 
these expenditures are incurred, particularly for 
routes covering the longer distances, if satisfactory 
services are to be obtained. Where the total length 
of journey does not involve a longer time than 25 min. 
under present conditions, the total saving of time 
obtainable from greater speeds is not of so much 
importance. 

Competitive electric train systems have been 
introduced, the best stopping trains with stations 
about a mile apart, giving an average speed of from 
20 to 25 miles per hour, or approximately equal to 
three times the average electric tramway speed 
along narrow streets. Passengers are thus being 
carried to distances of from 6 to 20 miles away from 
the centre, whilst areas ready for development, in 
some cases with streets and sewers already con- 
structed, within three or four miles from the business 
centres, but which cannot be reached by present 
tramway services in the same time, are left without 
buildings. 

In a case which has come under my observation, 
one of the effects appears to be that the increase in 
population of the parent city with plenty of open 
geound available has been much retarded, and the 
growth of population in the outside areas correspond- 
ingly quickened, whilst the general rate of increase 
of the population surrounding the centre as a whole 
has remained fairly constant. The total loss of popu- 
lation to the city area in this case, at the date of the 
last census, had reached approximately 150,000. 
The whole of this loss may not be properly attri- 
butable to means of communication, but it will be 
seen that the question of improved means of local 
passenger service in the larger towns is one of essential 
importance, requiring the serious consideration of 
municipal engineers responsible for the provision of 
new streets as well as of those responsible for operating 
the surface carrying systems of our great towns. 
Though attempts to speed up have been made, the 
safety of the other users of our present narrow roads 
has prevented much improvement in this direction. 

The introduction of the motor omnibus has in 
some cases resulted in a quicker service, but un- 
fortunately it has been found that in actual work the 
cost per ear-mile of operating motor omnibuses, when 
all charges are included, exceeds the similar cost on 
the overhead wire electric tramway, whilst the cost 
per seat-mile of omnibuses, as shown in published 
figures, exceeded the cost per seat-mile in tramcars 
by 114 per cent. No doubt, improvements in the 
carrying capacity of motor omnibuses may reduce 
the relative cost per seat-mile, but the inherent 
difficulty of safely steering very large motor omni- 
buses at high average speeds in narrow and crowded 
streets will probably prevent the ordinary tramcar 
figures being reached, and it is probable that the 
tramway vehicle itself is capable of even greater 
relative improvement than the motor omnibus. 

On the whole, it appears likely that the balance of 
advantage will remain with the tramway or guided 
type of vehicle, wherever large numbers of passengers 
are to be carried along a route where conditions are 
such as to permit of improved acceleration, high 
average speeds, and the best results being obtainable 
from both types of vehicles. 

To put road passenger services on a proper footing, 
municipal engineers and others interested will, how- 
ever, have to provide roads suitable for high average 
speeds, whilst tramcar builders will have to re-design 
their vehicles and adopt some of the good points in 
motor omnibus construction, which tramecars at 
present lack. Great improvements, both in speed 
and comfort, can be introduced on surface tramways 
in wide roads under special conditions. I may cite 
an instance where the rails are laid on wooden sleepers 
on a clinker foundation, the upper surface within the 
limits of the track being finished in grass, and a low 
fence or hedge provided on each side to keep off stray 
animals. Speeds up to 20 miles per hour have been 
authorised by the Board of Trade, and are being 
run quite safely, and tests show much higher maximum 
speeds, whilst still using the old-fashioned top-seat 
tramcars with a short wheel base. With cars specially 
designed for quick acceleration, maximum speed 
exceeding 30 miles per hour could be quite safely 
reached between stopping stations spaced approxi- 
mately a-quarter of a mile apart, and when thought 
necessary, the introduction of a third line of track 
would enable non-stop cars to be introdyced at rush 
hours on which high average speeds could be attained. 
Should it become necessary, the construction of 
express lines below the street surface is @ possibility. 

At least double the mileage can be obtained on 
such a line from the car, the driver and the conductor, 
as compared with the tramway laid on the narrower 
street surface, and though the current consumption 
will be greater, the earning power and cost per 
passenger-mile should, on the whole, be in favour of 
the quicker service. It is also found that the running 
of the cars on-such a line is very much quieter than 
on the more rigid and paved track usually laid. Great 
improvement in quietness of running would result 
from the adoption of a resilient tire in place of the 
steel tire at present in use, and if, in addition, the 





very best mechanical arrangements are adopted for 
the transmission of power in the car, there does not 
appear to be any good reason why public tramway 
vehiclés should not be-as quiet in running as private 
motor cars. The saving in wear of the rail surface, 
and the additional life of track so obtainable, is also 
likely to be of greater importance in the future, as 
the cost of ordinary track construction is at present 
approximately three times that of similar work in 
pre-war times...The additional comfort of such a 
vehicle to the passenger, combined with the absence 
of jarring noises to the frontagers resident on each 
side of the track, would more than warrant its adop- 
tion. On the whole, the time appears to be ripe for 
the introduction of radical improvements in connec- 
tion with the longer distance systems of tramway 
transport. 

The question how far such a method of construc- 
tion can be carried down through the already built-up 
portions of the larger towns is one which requires 
careful consideration. If fast services are to be given, 
it will be necessary in any case to have special tracks, 
and experience leads me to think that in most cases 
an improved and widened street surface, if judiciously 
chosen, will be both cheaper and more advantageous 
to town residents and to passengers than anything in 
the nature of underground work, the cost of which 
has in the past been so heavy as to prohibit the paying 
of dividends on capital expenditure in any but the 
very large cities. , 

Where the total population to be carried will not 
warrant the necessary heavy expenditure on under- 
ground tunnels, and where overhead railways do not 
find favour, it is likely that a limited number of fast 
surface lines, constructed on wide roads through the 
more densely populated districts, branching out fan- 
like into the outer areas now being developed, could 
be made to compete successfully, both in time, cost 
of working and general convenience, with any other 
system at present in sight for distances of from three 
to eight miles from the centre of a city. 


Main Roaps in Towns. 


The introduction of horse tramways by companies 
as a means of conveying local passengers, and the 
construction in many places of single line and passing 
places—thus causing great inconvenience to the 
general users of the road—directed public attention 
to the necessity for street widening, and the subse- 
quent introduction of the electric system of operation 
induced many authorities to spend large sums of 
money on street widenings, though these in most 
eases did not exceed a total width of 60ft., whilst 
the great increase in road traffic by motor vehicles, 
combined with the necessity for improved passenger 
communication, is again causing a demand for further 
improvement in road facilities. 

Experience has shown that in pre-war times roads 
80ft. in width, with 24ft. carriage-ways and narrow 
footways could, through cheap land, be constructed 
at an average cost of about £10,000 per mile. Where 
cottage property had been erected up to the road 
continuously, the cost of widening, including com- 
pensation, was from £70,000 to £100,000 per mile. 
In streets with shops of medium class nearer the 
central area, similar widenings cost from £350,000 
to £500,000, and through the central area of the city, 
owing to the more valuable buildings and increased 
compensation for disturbance, the cost would, of 
course, have been much greater. 

As the result of experience, my authority has 
adopted 120ft. between street fences as a standard 
minimum width for main arterial roads through the 
unbu:lt outskirts, the main building line being set 
back 12ft. from the fences, making a total width 
between buildings of 144ft. One great advantage of 
providing ample width at first when land is cheap is 
that provision can at any time be made for express 
services either on the surface by additional lines, or 
just below the surface in cases where such an extra 
cost would be warranted by subsequent traffic: due 
to increase in population. 

The typical Liverpool road of 120ft. or more in 
width has in the centre a double line of tramways, 
finished with a grass surface, the rails being laid on 
wooden sleepers, with low privet side hedges separat- 
ing this track from the carriage-ways, which are in 
duplicate, one on each side for traffic entering and 
leaving the town respectively, each road having a 
width of 24ft. between curbs, the balance of width, 
beyond the footpath requirement, being left in grass 
until additional width of carriage-way is required. 
Streets and avenues of greater width, which allow 
of boulevards or exercise spaces, are at present being 
constructed throughout areas now being developed 
for housing schemes, and in other cases where the 
provision of width for traffic would involve the 
destruction of fine trees. Trees, I may say, are now 
looked upon as a valuabie feature, but even twenty 
years ago they would have been ruthlessly cut down 
for the erection of houses of the smallest type, at the 
rate of forty or even fifty to the acre. 

It is intended that roads of this character shall be 
laid out through the outer areas not yet developed 
at distances of approximately half a mile apart, and 
with cross roads of the same class at distances of 
about a mile apart, It has been found by experience 
that in built-up portions of the town, the main roads, 
carrying tramway traffic, are conveniently spaced 
at approximately these distances apart, and as the 





number of houses to the acre in the new outskirts is 
only one-third to one-quarter of what was the custom 
twenty-five years: ago, whilst the tramway-riding 
habits of the people have increased during, the: same 
period six-fold, these'distances appear likely to meet 
requirements. 

Secondary. ‘roads, averaging about: 80ft. in. width, 
are intended, halving the, distances between main 
streets in each ‘direction, and in the case of the cross 
streets, smaller secondary roads will again subdivide 
the areas at about a quarter of a mile apart. It must 
not, however, be understood that anything in, the 
nature of a chess-board: pattern is to be adopted. 
Such a course would be impossible, as well as undesir- 
able, in the outer areas of an old. city, and due allow- 
ance must be made for the directions of the existing 
roads, the contours of the new districts and other 
conditions, which render a departure from hard and 


fast lines necessary. 


Roaps OursmpE Town AREAS. 


The improvement of existing roads outside town 
areas, and the provision of new roads to meet the 
requirements of increased modern traffic, have 
received a great deal of attention from responsible 
engineers who are accustomed to look ahead, but few 
radical improvements have been carried out in. this 
country, and practically no typical new main roads 
have been constructed. 

Many of our roads are too narrow to permit of 
motor vehicles passing bulky loads, which are so 
prominent a feature in many country roads. Where 
the more permanent road matérials are being laid, 
it is also a great advantage to be able to construct 
one portion of the carriage-way, whilst the remainder 
is used for the passage of ordinary traffic. It is 
probable, therefore, that no width of carriage-way 
less than 30ft. will meet the requirements where any 
considerable amount of traffic is to be expected, and 
earriage-ways, 36ft. in width, with ample margins 
and separate footpaths, should in many cases be 
provided. 

The time has probably arrived when the erection 
of any house or building immediately abutting on 
the side of any main road should be prohibited by 
law. The question of how far buildings should be 
kept back is important, but bearing in mind dust and 
noise, and the danger to children and domestic 
animals from passing traffic, the adoption of a 
universal building line for new erections not less than 
60ft. from the centre line of main roads is to be 
strongly recommended. If, with these measures, a'l 
curves were increased to @ minimum radius suitable 
for fast traffic and were reasonably banked up on 
the outer side, another great step would have been 
taken towards genuine road improvement. At 
corners and intersections it is very necessary that 
sufficient open spaces, free from obstacles, should be 
left, with the object of enabling fast-moving vehicles 
to be safely manceuvred. Regulation is also required 
at intersections, and signs should be fixed clearly 
indicating which line of traffic should proceed and 
which should slow up. 


Trunk Roafs ror Heavy TRANSPORT. 


When dealing with roads outside built-up areas 
some consideration should be given to the necessity 
for the ‘construction of new trunk roads in this 
country, and there can, I think, be little doubt that 
a limited number of such roads should be laid out 
wherever the amount of traffic is likely to warrant 
their construction. The traffic between the manu- 
facturing districts of Lancashire and parts of York- 
shire and the port. of Liverpool may serve as an 
illustration. Prior to the war, motor traffic along the 
existing roads was increasing rapidly, and even at 
that time.experienced gentlemen responsible for the 
conduet. of motor traffic assured me that they would 
not object to paying £20 per annum per motor vehicle 
provided that they could be assured of reasonably 
good roads between the manufacturing districts and 
Liverpool.. Traffic figures taken this, year on the 
principal roads leading out to Lancashire, show that 
12,000 tons per day—or, say, 34 millions per annum 
were passing to and fro, and this traffic is very rapidly 
increasing. The Lancashire County Surveyor has 
published. traffic figures taken on a portion of the 
main road near Manchester, showing that traffic had 
increased 134 times, as compared with the tonnage 
of 1912, and no doubt other portions of routes between 
great centres could show figures in a somewhat 
similar proportion. 

The construction of a main transport road to meet 
the requirements of road traffic on a route of so much 
importance would in itself be a great monument to 
the victory lately achieved, and it is to be hoped that 
well-thought-out schemes for work of national im- 
portance are in the pigeon holes, so that they may 
be picked out and made use of in the near future, 
should. the necessity arise. It may be interesting to 
consider what the general features of such a road 
should now be, and how the surfaces should be 
arranged to meet the requirements of the various 
classes of traffic likely to make use of it when con- 
structed. The surfaces should be capable of taking 
all the. various types of land traffic at present in 
use, and it would appear that one double-track rail- 
way for goods and also a double track for an electric 
passenger and service, should be provided. 
At least a double track for heavy motor wagons in 
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each direction would be required on such a route, as 
is shown by the large amount of traffie of this descrip- 
tion which is at present: making use ofthe main roads 
at certain times of the day, ‘and adouble ‘track in 
each direction should be provided for light: vehicles; 
The foregoing provisions would necessitate:.a width 
of at least 150ft.,and, as ample width ‘for: future 
requirements should be provided, it is probable that 
180ft. in width between fences would be looked upon 
as reasonable. ' 

I estimated that on a pre-war basis the cost of a 
suitable trunk road, exclusive of expensive engineer- 
ing works of a special character, would amount to 
about £80,000 per mile. The cost of the land now 
would be about the same figure as before; but, 
owing to the advances in labour and material and the 
extra cost of compensations where buildings have to 
be removed, it would not be safe to estimate ati less 
than another 150 per cent. over pre-war prices, and 
the ordinary cost might, therefore, under existing 
conditions, amount to about £200,000 per mile. 


Roap SuRFACES. 


The application of power on our public roads at 
useful speeds was only made legal in 1896. Develop- 
ments, comparatively slow at first but much more 
rapid in recent years, have taken place so that to-day 
millions of tons of heavy and light motor traffic 
alone are making use of some of our roads. Great 
changes have taken place in road surfaces due to the 
introduction of this motor traffic, both light and 
heavy, with the general increase of speeds involved 
therein. Undoubtedly, still greater advances in 
economical transport by road are bound to come. 

The perfect road surface, even for present con- 
ditions, has not yet been determined, and the stage 
of experiment and experience must continue even if 
we have to provide only for the stresses brought on 
the surfaces by the present varied methods of apply- 
ing motor power, character of wheels and their tires 
and speeds. The ordinary macadam road surface, 
which fairly met the requirements of horse traffic 
is gradually giving way throughout the country, 
and being replaced by surfaces more suited to the 
new conditions, whilst in towns the conditions of 
traffic have for a considerable time necessitated the 
provision of paved surfaces on concrete foundations 
of a strength sufficient to withstand the action of 
very heavy loads. 

Experience to date with pavements show that for 
traffic involving really heavy loads on steel-tired 
wheels, the best quality stone-set pavement is still 
the most economical. If hard stone can be machine- 
dressed as accurately as soft wood blocks and more 
cheaply than the ordinary dressing by hand labour, 
as now seems possible, the stone-set pavement may 
well continue to be the cheapest as well as the best 
surface to meet the new conditions wherever really 
heavy traffic has to be provided for. 

A few lengths of road have been laid in England 
of the American type of concrete road surface, in 
which the wear is being taken by the concrete direct. 
The feeling amongst English engineers appears to 
be in favour of surfacing concrete goads with a slight 
coat of tar, pitch or asphalt mixture, in the nature 
of a carpet, and I find that in Liverpool a pavement 
of this type is at the present time the cheapest type 
of construction which can be put down for the resi- 
dential and light traffic streets, and a large area of 
this class of work is at the present time in hand. 


CONCLUSION. 


It appears to me that a very thorough reconstruc- 
tion and reorganisation of the road system is one of 
the most urgent problems of our time. In a great 
many cases railways and canals must continue to 
afford the best means of transport for heavy loads 
over considerable distances. It is also probable that 
in the future the aeroplane or airship will be freely 
used for mails, and a certain amount of light and 
valuable merchandise; but I cannot doubt that, 
owing to the development of road vehicles of which I 
have spoken, such vehicles will be used to an im- 
mensely greater extent than has been the case up to 
the present time in transport between the actual 
factory and ship. 

The lengths of roads requiring earliest attention 
are probably those which are in or near the outskirts 
of the larger towns, where the provision of new houses 
on a large scale is at the present time being carried 
out, or where, in the ordinary course of development, 
lengths of improved road will be necessary, and can 
still be arranged for and carried out at a compara- 
tively small expenditure before building takes place. 
Special attention should also be given to the neigh- 
bourhood of the smaller towns through which main 
roads pass, where serious obstruction takes place, 
and where there is still the possibility of obtaining 
land for the construction of by-pass roads, and thus 
avoiding heavy expenditure on the acquisition and 
demolition of buildings. 

There are some who say that when the world in 
general shall have come back to something like pre- 
war conditions, Britain cannot hope to occupy her 
old favourable position amongst competing nations. 
One of the reasons for adopting a pessimistic view is 
the idea that the relation of capital and labour in 
these islands will be such as to rule her out of the 
competition. I think this view places too low a 
value on the general sense of the British people, 








Personally, I cannot doubt that any differences that 
appear—and such differences are perhaps inevitable 
shall be settled according to the dictates of common 
sense to meet the conditions arising, so that Britain 
shall retain her position in the forefront of the worl?’s 
civilisation, her natural. resources more fully de- 
veloped, her industries improved and extended, her 
commerce grown wider and ever wider. 





Letters to the Editor. 


(We do not hold ourselves responsib’e for the opinions of our 
correspondents. ) 


LABOUR TROUBLES. 


Sir,—I have read with a considerable amount of interest 
the various articles appearing in your columns on the present 
labour troubles ; and if the political Press had but presented 
the case in the same cogent manner as you have, I feel con- 
vineed, the labour troubles would long since have disappeared, 
and the, world by this time have. reverted to normal conditions, 

When, however, you say ‘‘Jabour cannot be coerced,” and 
repudiate the suggestion of making combinations of workmen 
illegal, T think you altogether overlook the true inwardness of 
the long series of strikes and threats of strikes through which 
the nation has passed since the Arinistice. These cannot in any 
sense of the term or by the widest expansion of language be 
regarded or characterised as industrial disputes, backed by the 
smallest modicum of justification. They are rather phases of a 
subtly conceived and complexly organised propaganda—hypo- 
genically at work during the entire period of the war—not only 
for the breaking up, by the paralysis of all industry, of the settled 
order of the country, but for the estahlishment—against the 
pronounced general body of public opinion—of a communistic 
system by a small, but hyperdynamically active, minority of 
trade unionists, who are lous of grasping the reins of power, 
with a view to imposing on the nation what is called “ the 
dictatorship of the proletariat.’’. And how and by what means 
do they seek to achieve this end ?_ By force of the worst descrip- 
tion—that of holding the common interests of the nation at 
ransom on an issue which a miners’ leader has described as 
“dust in the balance,” and which even Mr. Smillie himself does 
not regard as “ justifying a down-tools ”’ policy at the mines. 

That being so, the only way of countervailing the Triple 
Alliance policy of force is to meet it by constitutional force. 
During the Civil War in America, when the South attempted to 
impose on the North a form of Government it detested, and 
sought to override by force—just as the Labour Party is doing 
here to-day—the unquestionable desire of the North, the only 
remedy at the disposal of the North was to meet the force of the 





have ended. A military despotism will be established ; the 
glory of Great Britain will haye gone ; and the historian of some 
century, perhaps not far distant, will have to record, with a pen 
dipped in tears or blood, that this great nation, notwithstandin, 

its Bonsted virtue of Christianity and representative Govers. 
ment, fell like that of and Rome. ‘Phe mighty fabric of 
Rome fell by the feeding of the poor by the State. Tnsteag of 
teaching the people tobe independent, industrious and self. 
reliant, they made them dependent on others. The industrious 

the diligent and the competent were compelled—as they aro in 
England to-day—to provide for the lazy, the thriftless and the 
waster—an expedient revolting to every principle of justice, 

Man’s first duty is to earn his own living ; and when men abandon, 
the desire to support themselves—-as the great majority in Britain 
to-day have—they cease to be free men. 

If the continual recrudescence of strikes and threats of strikes 
is the heritage our sacrifices made in the Great War have brought 
us, it would have been infinitely better to have been signally 
defeated, fora country physically devastated would have been 
preferable to its being morally ruined, which is what it has been 
through our weakness in dealing with these social phagocytes 
these “secret friends, subsidised agents of Germany and con. 
scious traitors to their own country.” 

The true bulwark of a people’s liberty is the supremacy of 
Parliament ; and the first duty of the electorate is to deman| the 
immediate restoration of those three natural elements— King, 
Lords. and _, C dissevered by the Parliament Act, 
characteristic at once of the glory of the British constitution, 
and which Aristotle, Polybius and Cicero among the ancients, 
and a host of the most eminent political writers of modern times, 
have declared to be the best form of government. If this is not 
done, we shall discover—-when, alas ! it may be too late—that the 
blackest of ‘‘ terrestrial curses.” is not that of the “ apotheosis 
of attorneyism,” as Carlyle said it was, but the apotheosis of the 
canaille, as represented by the Triple Alliance. A Houso of 
Lords is absolutely 'y for the safety and soundness of 
legislation, and if the House of Lords would but have the courage 
to inform itself on the principles of Aristotle and common 
sense all the Bolshevists and Soviets combined and reinforced 
by the Triple Alliance would not be able to prevail against them. 

In these labour conflicts a great deal has been heard about 
labour’s value, What is labour’s value? It is no more and no 
less than that which it produces, and until this is adopted as a 
basis of labour’s remuneration it will be absolutely impossible 
to get labour to exert that zeal and industry so necessary to the 
discharge of its task. In dealing with labour and poverty, the 
one ity is to ber, though hardness of heart may be a 
great evil, it is far less of an evil than softness of head. The late 
Mr. Roosevelt said: ‘“ When men get too comfortable and lead 
too Inxurious lives, there is always a danger least the softness 
eat like an acid into the manliness of their fibre, and they grow 
to depend not upon their own exertions, but upon the State.” 
Exactly so! The comfort and luxury secured to the members 
of the Triple Alliance by the high,and totally unjustifiable, wages 
and red d hours of labour ordered by the Government have 














Uiy. 
So, the only way of effectually dealing with the hydra-headed 
monster of Trade Ribbonism—for that, in reality, is what the 
Triple Alliance is—which is worse than the Lernean hydra—for 
though it had many heads, they all belonged to one body, 
whereas those of the Triple Alliance has each its own body and 
own set of peculiar notions—is to deal with them a little at their 
own pons,’instead of temporarily placating them by estab- 
lishing wages tribunals and industrial courts, and decreeing it 
shall be exigible for members of the Triple Alliance to demand 
an increase of so many shillings per week according to how 
many points the index figure rises. 

When the Triple Alliance imperilled the industries of the 
nation by restricting the output of coal and threw out of gear 
the transport system, it became an intriguing combination, 
banded together for objects at once illegal, injurious, immoral 
and contrary to the commonweal, and it was the imperative duty 
of the Government to proscribe trade unionism in its every shape, 
form and guise, and confiscate its ai lated funds wherewith 
to compensate that portion of the public who suffered through 
the late tube strike. Had this been done, strikes would have 
been at an end. 

Here I would like to point out what trade unionists do not 
seem to be aware of—that a federated body of workers, like 
limited liability companies or religious bodies, are a part of 
modern life, and as such are as liable to be sued for damages 
as any ordinary individual or corporation. If they imagine 
the Trade Disputes Act of 1906 repealed the House of Lords 
decision in the Taff Vale case, they imagine a vain thing, and are 
living in a fool’s paradise, as they will one day wake up to realise. 
Any person injured by a strike, such as the late tube strike, 
can sue for damages against the union organising such strike, and 
every trade union is answerable to the law when it does wrong. 
If a federatéd body of workmen want to stop work on account 
of a real or imaginary grievance in their own trade, by all means 
let them do so. But they possess no right, either legal or moral, 
to compel, on the whim of a few men—there need not be a full 


South yby force, which they did, and that most full 








attendance of even the sixty delegates who compose the N,U.R.. 


—half a million of men to stop work so that the railway service 
may be held up, without giving them the opportunity of saying 
whether they approve or disapprove. When they do so, they 
abnegate the true principle of trade unionism—which is sym- 
pathy and assistance in time of sickness, the finding of work for 
men who are idle, the improvement of the financial, moral and 
religious condition of the working classes—and. become nihilistic, 
communistic and barbaric. 

When a right is abused, as the right of workmen to combine 
has been, it is the duty of the Government to abrogate such 
right. Anarchy cannot be repelled or converted by persuasion 
or the inculcation of the principles of political economy ; it 
must be shot down without the least compunction. Until this 
is done, by trade unionism being made illegal, we shall never 


| enjoy industrial peace. The manner in which they have used the 


power they possess to overawe Parliament and set aside the 
laws and constitution of the nation, clearly proclaims their 
teleological purpose to be despotic sovereignity, and not the 
welfare of their members. These solicitious professions regarding 
the housing accommodation of the miners are merely employed 
to hide the inauspicate interests of the Triple Alliance. If we 
have no ‘statesmen capable of discharging so patriotic a task, 
and if the public are too apathetic to effectually deal with the 
grave danger which confronts the nation in trade unionism, it 
ought to be the endeavour and lofty aim of the Press to rouse 
the public to compel the Government to proscribe trade union- 
ism. If this is not done the tyrannous reign of a wholly irrespon- 
sible proletariat—at the head of which will be men with neither 
the flame of freedom in their souls, nor the light of knowledge in 
their eyes—will commence and last for a generation or a century, 
as Circumstances may determine. This will be followed by the 
usual dissensions and breaking up in which all such combinations 


“eaten like an acid into the manliness of their fibre,” and the 
Pp t revolt against work is the sequel. These men are draw- 
ing wages they do not earn ; and, in this connection, it would 
be well if trade unionists realised that public plunder is as great 
@ crime when committed by, predatory d acy as when 
cc itted by predatory plutocracy ; and that it is as muc! 
public plunder to extort by force majeure a wage that is not 
earned, as it is for that huge new army of “ No occupation ” to 
batten on the State or for a member of Parliament to take 
£30 per month for remedying his own social wrongs—a most 
ominous amount, sinee it represents exactly the sum for which 
the Author of Christianity was sold. 

Reprehensible in the highest degree as the trade unionists 
have been, there is no gainsaying the fact the Government and 
employers alike are primarily responsible for much of the labour 
troubles now affiicting the body politic. The former set the 
example of rapacious profiteering and exploitation by the 
establishment of huge bureaucracies, ostensibly for the control 
of the necessaries of life, but in reality—to call it by no harshor 
term—as a sly and surreptitious method of taxation, and at the 
same time in order that men and women incapable of earning 
their own bread by the sweat of their brow might be provided 
with unearned incomes; and the latter never wearied in en- 
couraging the workers to look to a future coloured only by hope 
—heautiful, no doubt, when viewed from afar, resplendent like 
the sun, but when seen near at hand is only a sun’s atmosphere, 
hiding a confused ferment of ruin. To point workers ever to the 
day-star of the era of hope may be the most laudable function 
employers can perform to lure them forward to that paper age 
by cheerful promi fallaci or not—may be the kindest 
office they can discharge. But when the promises are not 
redeemed at maturity, they must take the consequences and 
bear their full share of the responsibility of their conduct in 
this matter, 

I fear, Sir, I have greatly outrun the limits of your space, but 
there is one piece of advice I should like to be permitted to offer 
the working men, and that is to counsel them to have nothing to 
de with those fellows who speak nonsense with fluency at 
Socialist and trade union meetings, for they are totally unable 
to help either themselves or anyone else ; or, if they do succeed 
in helping themselves, it is at the expense of those they dupe. 
What these men say about the working men having received 
much evil and little good from the upper classes may be all very 
true. But upper and lower classes there must be so long as the 
world lasts ; ‘and there is only one way by which the working 














‘classes ‘can overmaster the upper classes, and that is by their 


getting ahead of them in intelligence, honesty, integrity and 
fair dealing, not by emulating them, which is all labour has 
done since the opportunity was placed within its reach. To cast 
them down from their own level—as was, and still is, suggested 
by a labour paper which on one conspicuous occasion made the 
air resonant with the cry: ‘ Hurrah for the Revulution ! ”’— 
would only be to accentuate, not to remedy, the sufferings and 
injustices the masses now endure. For in casting them down the 
way would be cleared, at an immense expense of blood, and 
under @ tremendous pressure of misery, for another and a far 
worse aristocracy, with some second Cromwell or Napoleon at 


their head. 
Wa. 8. G. Krymonp. 
London, W., October 25th. 


THE WHESSOE FOUNDRY. 

Srr,—In your account of Messrs. Kitchings, Hope Town 
Foundry at Darlington, you mention that in 1860 much of their 
plant was’ temoved to the Whessoe Foundry, “ but no new loco- 
motives were: constructed there.”. The Whessoe Foundry, how- 
ever, built 4 locomotive for us about the year 1881, 

Wii11am Bosy anp Son, 


London, E.C, 2, October 29th, 
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In reply to a question in Parliament, Mr. Fisher 
stated that the price which the Duke of Bedford and 
his trustees have agreed to accept for the site at the 
rear of the British Museum offered by the Government 
to the Senate of London University is £425,000. 

*” * * 

Tue inter-Continental wireless station which it is 
proposed to erect in Flanders will be one of the most 
powerful that has yet been put in operation.  It.is 
stated that the installation will be able to 
communications with the Argentine and the Congo, 
and will be in permanent communication throughout 
the 24 hours of the day with American stations, 

* * * 


As was intimated in last week’s Journal, negotia- 
tions are proceeding in various areas between em- 
ployers and the unions in connection with the claim 
for the weekly minimum wage of £4 7s. for com- 
mercial road transport workers. It is understood 
that agreements have already been reached at 
Swansea and elsewhere, and it is hoped that negotia- 
tions in London will lead to an early settlement. The 
proposal in regard to London is that there should be 
an immediate advance of 10s., that a Wages Commit- 
tee to consider the question of payment on output 
should be constituted, and that failing an agreement 
the original claim should be referred to arbitration. 
It is understood that the result of the negotiations 
will be laid before a mass meeting of the United 
Vehicle Workers’ Union, which ineludes a large 
number of motor lorry drivers and others engaged in 
commercial transport, on Sunday next, 

* * a 


Txe scheme for a London outer circle railway has 
been revived on the initiative of Mr. Alexander Ross, 
formerly Chief Engineer to the Great Northern 
Railway. The route proposed follows closely the 
12-mile radius from Charing Cross, and takes in 
Kingston, Purfleet, Hounslow, Dagenham, and 
Croydon. Tt would be necessary to cross the Thames 
by bridge or to tunnel under the river at two points. 
The total mileage of the suggested route is 85 miles, 
and it is estimated that a complete double track 
could be provided at a cost of between £16,000,000 
and £17,000,000. It is, of course, suggested that the 
line should be electrically operated. The main object 
of the proposed line is to link up the main line railways 
with each other and thereby alleviate the present 
state of congestion in the streets of London, which is 
largely caused by transport between the scattered 
main line stations. It is not so much @ question of 
passenger traffic, which has now. been, diverted from 
the streets to the underground railways by which 
most of the main line stations are linked up, but of 
parcels and light merchandise traffic. The proposed 
railway would also open up new residential areas. 
The somewhat similar schemes whieh have been put 
forward on previous occasions have suffered from the 
drawback, which also applies to the present proposal, 
of failure to justify the large capital expenditure 
involved on traffic expectations. 

* * * 


A VERY practical committee has been appointed, 
under the ¢hairmanship of Colonel’ J. W. Pringle 
to consider the possibilities of automatic train control 
systems. The membership includes Sir Robert Turn- 
bull, Mr. W, C. Acfield, signalling superintendent. of 
the Midland Railway, Mr. H. N. Gresley, Mr. G. E. C. 
Cox, of the South-Eastern and Chatham Railway, 
Major Hall, inspecting officer of railways, and Mr, 
J. H. Thomas. The committee’s work is to enumerate 
the possible functions of automatic train control in 
relation to railway conditions in the United Kingdom, 
to examine systems now under trial, and to consider 
the whole subject from the point of view of the advan- 
tages to be obtained and the cost involved. 

* * * 


REFERENCE was made in a recent note to the con- 


templated Aflantic flight-by a new German aircraft, 


and to the allianee being formed between German and 
American interests for Transatlantic service... It is 
now announced that the United Statés Navy Depart- 
tent is having constructed a super seaplane, which 
Is expected to be ready to attempt a Pacific Ocean 
flight early in the new year. ‘The new machine is 
understood to be a development of that in which 
Lieutehant-Commander' Reed made the Atlantic 


flight last year. 
* * * 


THE appointment of Mr. H, A. Reed, the chief 
engineer of the Manchester Ship Canal Company, as a 
member. of the International _Consultative Works 
Commission of the Suez Canal, is an excellent choice. 
British representation on the Commission. is limited 
to two members. 


THE definite statement is now made that Harland 
and Wolff, Limited, who are establishing a ship 
repair branch of their business on the Thames, have 
made a contract with the Port of London Authority 
to take over the whole of their engineering repairs 
and constructional work. Under this contract Messrs. 
Harland and Wolff have agreed to construct on 
Thames side buildings of a permanent character to a 
value of not less than £300,000 and two slipways for 
ship repairing and shipbuilding purposes, 

* ao ca 

Reports of the discovery of a substitute for radium 
in the Chemistry Department of the University of 
Missouri have come to hand. It is stated that experi- 
ments which have been conducted in conjunction with 
the United States Bureau of Mines have shown that 
purified mesothorium, which is a by-product in the 
manufacture of gas mantles, can by a chemical process 
be given the properties of radium.’ 

4. * 

THE experiment of the governing body of the McGill 
University in appointing as Prin a man who is 
an administrator rather than a se has aroused 
a good deal of comment in educational circles. General 
Currie, who has received this appointment and has 
now entered upon his ies, rendered conspicuous 
service as a soldier during the war, and his selection 
frém among many eminent applicants for the position 
was largely due to the recommendation of Sir Auck- 
land Geddes. 


* * * 


Mvc# interest is being manifested in the town’s 
meeting which is being held at Sheffield on Monday 
to consider the financial position of Sheffield Univer- 
sity. The outlook appears to be regarded with a 
good deal of apprehension, and a strong appeal will 
doubtless be issued to the manufacturing interests of 
the city and district to provide the necessary funds. 

* * * 


A MEETING is about to be convened. between dock 
authorities and the unions to discuss the proposed 
maintenance scheme. It is hoped to make plans to 
ensure regular payment of wages to all registered 
dockers in the form of a minimum of £4 a week. It is 
not anticipated that the seheme which is being 
framed as a result of the recommendation of the Court 
of Inquiry will cause any difference of opinion between 
Capital and Labour interests, although the settlement 
of the details may prove a somewhat difficult task. 

* cs * 


_ dy spite-of opposition in Parliament, the proposal 
of the Government. to make a grant up to £100,000 
towards the expenses of a British Empire Exhibition, 
to be held in London in 1923, has been approved. 
State aid to the amount named is, however, dependent 
upon private guarantees to an amount of £500,000 
being forthcoming. The object of the exhibition is 
to demonstrate the natural resources and manufac- 
turing activities of the Empire. 

a ee See 


Deratts have been made available during the past 
wweek of the shipbreaking industry which is’ being 
established at Teignmouth. A private company is 
being formed to lease from the Harbour Commissioners 
@ portion of the new quay and a stretch of foreshore, 
and a number of obsolete warships have already been 
acquired to enable the company to make a start. 
Among the directors of the new ertaking are Sir 
James Marshall, the late Director of Dockyards, and 
Mr. P. D. Ewing, managing director of Samuel White 
and Co., Limited. # 

* * * . 

THERE is an industrial crisis in the Loire Depart- 
ment of France. “At St. Etienne alone, 2000 workmen 
employed in thé metallurgical industries are idle, and 
a number_of té factories have been closed down. 

eee * * * z Fa 
~~ Mucu satisfaction has been expressed at the intima- 
tion that the Institution of Electrical Engineers will 
obtain possession of their old home on the Victoria 
Embankment early next year. This fine building is 
to be at once vacated by the Military Service (Civil 
Liabilities) Branch of the Ministry of Labour, and the 
renovation of the lecture theatre and premises put in 
hand without delay. 

* * * 

A DEMONSTRATION of the possibilities which await 
the electrolytic smelting industry in Australia has been 
given at, Port Kembla, New South Wales. It is 
stated. that although the works are comparatively 
new,, the present capacity for the production of elec- 
trolytic, copper. has been increased to 44,000 tons a 





year, 


Lonpon traffic problems continue to attract 
attention. At Tuesday’s meeting of the London 
County Council the question of the appointment of a 
Londen Traffic Authority was discussed. A recom- 
mendation of the General Purposes Committee to the 
Ministry of Transport was that this should only be 
a temporary arrangement, and that the whole question 
should be again raised in connection with an inquiry 
in regard to-the local government of Greater London. 

. = + 

‘A toca centre of the Institution of Locomotive 
Engineers has been established at Glasgow under the 
chairmanship of Mr. R. H. Whitelegg, of the Glasgow 
and South-Western Railway Company. Mr. Walter 
Chalmers, of the North British Railway Company, 
has been appointed vice-chairman. A successful 
opening meeting was held this week. 

ee 

THE evidence given by Lieut.-Colonel H. Laws 
Webb before the Select Committee on Telephone 
Charges was the expression of the views of an engineer 
who has considerable knowledge of the subject. He 
predicted that the new scale of rates proposed by Post 
Office witnesses would cause general dislocatior. of the 
telephone business. A comparison of the cost of 
working the telephones by State and private enter- 
prise in the United Kingdom showed a striking 
difference between commercial and Government 
management in favour of. the former. The great 
development of the telephone in America was due 
to the fact that it had been developed on commercial 
lines. The telephone administration of the British 
Post Office was stigmatised as being quite uncom- 
mercial, and the opinion expressed that the telephone 
service could be made remunerative in Great Britain 
at charges materially lower than those proposed by 
the Post Office. The increased rates proposed by 
American telephone companies to meet the higher 
costs of labour and material since the war have 
ranged from 25 to 30 per cent., whereas the increas¢s 
proposed by the British Post Office vary from 60 to 
over 200 per cent. 

* * * 

THE trials of a somewhat novel type of canal boat 
have just taken place on the Leeds and Liverpool 
Canal. The vessel, which is 65ft. in length by 14ft. 
beam, is propelled by a 15 horse-power Robey single- 
cylinder engine running on crude oil, and the designed 
maximum speed is 54 miles per hour. ‘The propeller 
is of the three-bladed type, and the stern tube, which 
has removable bearings, has been specially designed 
for inland waterway service. At the trials a speed of 
53} miles was obtained in the unloaded condition, 
and with 40 tons of cargo a speed of 4} miles was 
obtained. The manceuvring powers—a!l-important 
in canal service—were shown to be excellent. Mcter- 
propelled canal craft are regarded with increasing 
favour. As the outeome of satisfactory experience 
with a 70ft. barge fitted with a 26-30 brake horse- 
power Atlantic engine capable of working on petrol 
or paraffin, the United Alkali Company has decided 
to equip another and larger barge with a 50-60 
horse-power six cylinder motor engine for propulsion. 
a e+ 2 

Reports from Germany indicate that experiments 
are now in progress for the production of artificial 
¢oal from peat. of which there are extensive supplies 
available. The feature of the process which is being 
€volved is the fact that the new fuel can be made 
without any preliminary drying of the peat. 

* * * 

TuE coal strike is over, but, it is significant that the 

ballot revealed an actual majority against acceptance 


lof the terms offered. The edverse vote—8459 on a 


total number of votes of 684,549—was not, however, 
regarded as sufficient to justify a continuance of the 
strike, and the men have been advised to resume 
work at once. The stoppage of the mines has in- 
Volved a direct loss of £15,000,000 in wages, but the 
indirect loss cannot be estimated. Sir Eric Geddes 
has stated that the reilways have been deprived of 
revenue to the extent of between £2,000,000. and 
£3,000,000 per week, and this figure gives an indica- 
tion of what this ill-timed strike has cost the country. 
ca * * 

Ir is announced that Mr. J. Hamilton Gibson and 
MricA. ‘T. Wall are relinquishing their association 
with Cammell, L2ird and Co., Limited. They have 
both held important appointments at the Birkenhead 
establishment of the company for a number of years. 

oR 

Tr is reported that negotiations have been opened 
up with two or three groups of possible purchasers 
of the port of Richborough, which, apparently, is 





being offered for sale in one lot. 
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going to extremes, lightness and liveliness have been 
the chief considerations aimed at by the designers, 
| while many ‘ingenious ideas have been evolved to 
| remedy minor defects in current practice. This 
| Pemark applies particularly to such important parts 
ALTHOUGH it is too early to predict what effect | as the engine, clutch, brakes, axles and steering gear 
the proposed increased taxes on motor cars will have | on the one hand, and to the minor but almost equally 
upon the trade, there can be no doubt that, coupled | important feature of the lubrication of the many 


The Motor Car Show. 


No. I. 
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oceur, any escaping water will find its way down the 
outside of the cylinder casting. ‘The head is devoid 
of valve caps and the screwed sockets for the sparking 
plugs are in immediate contact with the water. The 
water pump is placed in an accessible position jn 
front of the engine, It has one gland only and jg 
driven from the end of the cam shaft, and lubrication 





is provided by means of a geared pump in the sump, 














PIGS. 1 AND 2—SIDE. AND END VIEWS OF CROSSLEY 19.6-H.P. ENGINE 


with the high prices charged for fuel, they will have a | details which have an essential bearing in the easy 


tendency to oust the high-powered car, and motor 
car builders will probably be found to give more 
attention to vehicles, the upkeep of which comes 
within the scope of people of moderate means. Cross- 
ley Motors, Limited, is taking a step in this direction, 
for, in addition to the 25-30 horse-power R.F.C. model, 


running of road vehicles. 
The engine, which is illustrated in Figs. 1 and 2 


which forces the oil through a hole in the balanced 
crank shaft to the main and connecting-rod bearings. 
The crank shaft—Fig. 4— is, as will be seen, of the 


above, is of the four-cylinder monobloc type, with 
cylinders 90 mm. bore by 150mm. stroke and a cubic 
capacity of 3705 c.c. Among the outstanding features 
of the engine is the cast iron detachable head and the 


three-bearing pattern. It is of very rigid design and 
is very carefully balanced. The valves are all on one 
side of the engine. They are enclosed and provision 
has been made whereby oil vapour from the crank 














FIG. 3-GEAR BOX AND FOOT BRAKE 


it is exhibiting at the Motor Car Show, which opens 
to-day, a lighter, lower-powered and less expensive car. 
In the 19.6 horse-power model, which is illustrated 
herewith, attention has been given by the builders 
to accessibility of all the essential parts, so as to pro- 
duce a car which will find special favour amongst the 
ever-increasing body of owner-drivers. Without 


Figs. 4, 5, AND 6—CRANK SHAFT AND REAR AND FRONT AXLES 


method of preventing the possibility of leakage of | chamber can find its way to the valve stems. To pre- 
water from the jacket into the cylinder barrels. The vent any excess of lubricant from the valves running 
head is easily removable for cleaning purposes, but | down the outside of the engine, however, a ridge is 
to avoid gasket troubles the passages in the facings | formed on the top of the flange and holes are drilled 
for the flow of cooling water are near the outer edges | through the flange to allow the oil to flow back into 
of the castings and are made of separate double-cone | the crank chamber. 


rubber washers. By this means, should a leakage Another feature of the engine is the novel arrange- 








id 


Nov. 5, 1920 


THE’ENGINEER 


41 








_— 
=O 


ment of the exhaust -manifold—Fig. 1—which ter- | 
minates in a bend near the front of the engine, an | 
arrangement by means of which the transmission of 
heat to the floor boards of the car will be minimised. 
The induction manifold is on the same side as that for 
the exhaust gases, but there is an ‘air space between 
them to prevent overheating of the mixture on its 
way to the cylinders. The Smith carburetter is bolted 
to the cylinder casting on the opposite side and the 
induction port is carried right through the casting 
between the cylinders, ertierging on the valve side 
into the ram’s horn manifold. ‘The breather and oil 
filler shown in Fig. 2 is a neat device which makes a 
push fit in the crank case, thereby avoiding any 
screwing or fastening arrangement. The. oil filter— 
Fig. 1-—is placed on the valve side of the engine, and | 
to onable it to be cleaned out without draining off the | 
lubricant, a Check valve is placed in the sump chamber | 
which seals the outlet while the filter is being cleaned. | 
The pistons are of cast iron of light section with 
floating gudgeon pins. The magneto and the cam 
shaft are on opposite sides, but both are driven by a | 
Hans Renold bush chain, for which a simple form of | 
tensioning is provided in the shape of an adjustable | 
platform for the magneto. A continuation of the | 
inagneto shaft carries the dynamo belt pulley, and the | 
fan is mounted on a forward extension of the dynamo | 
shaft. The latter is driven by means of a strong 
whittle belt. A simple flexible coupling permits of | 
the ready adjustment of the timing gear. 

The cone clutch is lined with Ferodo, is supported 
on ball bearings, and is connected to the centre star 
by three pins. The clutch stop is efficient and easily 
regulated, and two flexible couplings are provided | 





Counties, Midlands, North-East ‘Coast, Scotland, 
Birmingham, and Ireland. 

In a general way it may be said that Munitions 
included ‘almost every industry carried on in peace 
time, in addition to the purely naval or military | 
requirements that are associated with Woolwich 
Arsenal and the armament firms. Many works were | 
extended and new works were built to manufacture 
articles of ordinary use, but required in enormously 
greater quantities for the conduct of the war, as well 
as extensions and new works needed for articles pecu- | 
liar to warfare. 

One of the areas referred to above may be taken as 
an example, namely, the Metropolitan Area, and I 
consider this one because I was a member of its Com- 
mittee. 

The preliminary meeting took place in June, 1915, 
and subsequently the Committee was received by Mr. 
Lloyd George, when the general extent of its operations 


| was settled and Mr. Lloyd George promised all the | 
financial support the Committee might require. 


A memorandum was prepared, which exactly 
defined the work to be undertaken, and practically 
the Committee undertook to supervise the work in 
the whole of the London area, but it was stipulated 
that it would in no way interfere with Woolwich or 
any of the firms already engaged in Government work. 

It was directed to secure the assistance of public 
utility services, and it was arranged that all raw 
materials should be purchased through the Govern- 
ment. 

Three sub-committees were appointed, viz.:—- 
The Management Committee, the Census Committee, 
and the Financial Committee. 


Such a Department, although starting late, was 
obviously necessary, because, owing to the shortage 
of materials, they had to be rationed in accordance 
with the importance of the work, and only a centralised 
Department could have the necessary information for 
such decisions. It is to be feared, however, that in 
many cases the time taken to obtain authority led to 
great delays and retarded supplies. 

In 1915, in pursuance of the Defence of the Realm 
Act, powers were taken to control firms capable of 
producing munitions. Certain facilities were given 
to these firms to obtain labour and materials, and, as 
regards finance, although in many cases assistance 
was given by the Government, the capital required 
for extensions to buildings and plant was provided 
by the firms themselves. The assets thus created 
would obviously have very varying values when no 
longer required to make munitions, and it was there- 
fore provided that the firm should be reimbursed with 
that portion of this expenditure which represented 
the difference between the amount of the actual 
expenditure and the post-war value of the assets to 
the firm produced by this expenditure. 

Strictly, the value could only be ascertained after 
the war, but to wait until an unknown date to fix 
an unknown value was not an inviting prospect to 
capitalists or manufacturers. The apparently impos- 
sible task of predicting this value was undertaken, 
and with a view to inspiring confidence, an Honorary 
Advisory Committee was formed to deal with the 
matter. 

The first step in the formation of this Committee 
was taken by Mr. Basil Mott in December, 1915, and 
the late Mr. Chatfeild Clarke, and was ultimately 




















between the clutch and the gear-box. The whole of | 
the clutch can be removed as a complete unit. 

The gear-box—Fig. 3—provides four forward | 
speeds and a reverse, the ratios being 13.43, 8.50, | 
5.54, and 3.57 to 1. The gears are of stub tooth form 
and all the shafts run on ball bearings, the splines | 
being solid with the shafts. The brakes—Fig. 5— 
have been similarly well designed with efficient means 
for adjustment. Spiral bevel gears are used for the | 
final transmission and the differential gear can be | 
removed through the rear of the axle casing, while | 
there is adjustment for the crown wheel and pinion. 
The front axle—Fig. 6—is of H section and oil is | 
used for all the bearings, while the swivel jaw sur- | 
rounds the axle head, to give strength and lightness. 
The steering gear is of the worm and complete wheel | 
pattern and it can be adjusted for wear by means of | 
an excentric bush. The springs are of the semi- 
elliptie type, the rear springs being underslung and | 
specially long. The wheel base is 10ft. 4in. long. 








| 
Engineering During the War. | 
By Captain H. RIALL SANKEY, C.B., R.E. (Ret.). 
(Concluded from page 419.) 
I now come to the work of the mechanical engineers 
at home. As regards how and when mechanical engi- | 
neers were mobilised for war work at home, it is only | 
necessary to record the fact that on the motion of | 
Mr. Lloyd George the Ministry of Munitions was | 
formed in the first half of 1915, and under its control | 
the various works in the country producéd the muni- 
tions required of them, in addition to which the 
Ministry also constructed a large number of new works 
making shells, fuses, aeroplanes, sulphuric acid, | 
nitric acid, and explosives generally. 
The control was exercised in various ways, but | 
broadly the country was divided into areas, each 
administered by a committee. 


FIG. 7-—-CHASSIS OF CROSSLEY 19.6-H.P. CAR 


The Census Committee was discontinued so soon 
as the various works had been selected. In this con- 
nection the total number of works inspected was 923, 
of which 355 were found suitable and ultimately made 


| munitions of various kinds to a greater or lesser extent. 


In addition to these existing works, new works were 
established, such as the Projectile Works at Staines, 


j}and a Filling Factory at Park Royal, which was of 


very considerable extent. 
The first and most pressing difficulty was in con- 
nection with the production of gauges, which became 


| so acute that a sub-committee was formed to deal with 
the matter. Dr. Unwin was chairman of this com-.; 
mittee, and I would like here to record the value of the | 


services he rendered on this occasion. 
At that time the outcry was for shells, and the work 
of the Metropolitan Committee was practically con- 


| centrated on shells, on fuses, and on gaines. 


The following statistics willfgive some idea of the 
work actually done by the Metropolitan Committee 
during its inception in June, 1915, to June, 1918— 
that is to say, in three years :— 


Metropolitan Munitions Committee.—Total Output of Certain | 


Items at June 29th, 1918. 
Shells .. 8,198,874 


Including—18-pdr. high-explosive . . 1,766,599 

9.2 high-explosive 128,659 

6in. high-explosive 377,560 

4.5 high-explosive 1,322,744 

18-pdr. shrapnel 1,514,224 

3in. Stokes .. 976,407 

, Grenades 798,449 

Components .. .. .. - 45,294,837 

Including—Gaines -. 8,240,788 

Adapters .. 11,631,848 

Primers .. .. 13,718,456 

Sundries .. ei . 87,487,740 

Gauges bi traps sg lecoes eaatbet “Per Gy love 247,051 
Value of these articles and others not 

mentioned xe (Mepis ica iis. > 3a Suter 


Early in 1917 a Department called the Munitions 


examine and criticise, authorise or otherwise, ,any 
scheme put forward by a manufacturer for enlarging 


composed of the following members :—Chairman, 
Mr. Seager Berry ; engineers, Mr. Basil Mott, C.B., 
| Colonel Morgan, C.B.E., Captain Sankey ; surveyors, 
| Mr. Leslie Vigers, Mr. Jonas, C.B.E., Mr. Head. The 
| latter gentleman joined the Committee on the death 
| of Mr. Chatfeild Clarke. 

Originally this Committee was attached to the 
Ministry of Munitions and later was transferred to the 
| Board of Inland Revenue. Throughout the Com- 
| mittee has been in an independent advisory position. 
| a position which it jealously guarded, for otherwise 
| it was felt that it would not be able to gain or main- 
tain the confidence of both the Government and the 
controlled firms. 

The Committee began its work in March of 1916 and 
has still a few cases to report upon. A set of rules 
was drawn up to regulate the method of ascertaining 
the residual or post-war value of the expenditure 
incurred for war purposes for the guidance of the staff 
of engineers and surveyors, and it was an invariable 
'rule that every works should be visited, the smaller 
works by the staff and the larger ones by the members 
| of the Committee before any conclusion was arrived 
at. 

This rule was made because a study of the most 
complete list of items of plant without seeing the items 
themselves and their relation to the pre-war plant 
of the firm would be quite inadequate to form a fair 
| opinion of the value—at best an unintelligent guess 
| would be made. 
| The chief of the staff was Colonel d’Alton, M.T. 

Mech. E., and I would like to take this opportunity 
| of expressing my own personal appreciation, which 
| I know is shared by the Committee, of the excellent 
| services he has rendered. 
| The heads of the firms, recognising that the Com- 
| mittee was not a body of Government officials, but 
| were giving their services in an honorary capacity, 





| Works Board was established, whose duties were to| supplied the Committee quite openly with private 


information which greatly assisted itin arriving at a 
| true and fair value of the post-war assets, and there 


There were eleven | his works and for installing machinery for the pro- can be no doubt that this confidence quickened the 


su i i , : ir : ; f 
such areas, some of which were Metropolitan, Eastern | guction of munitions, and a further duty. was to see | faith of the manufacturers in their governmental 
* Institution of Mechanical Engineers. Presidential address, ' that the work so authorised was duly carried out. | employers, and by stimulating the patriotic energy 
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which was so marked a characteristic of these: manu- 
facturers, helped to raise the output of munitions 
to the satisfactory pitch which it eventually attained. 

The extensions made can be divided into three 
broad categories, as affecting post-war values, namely : 
Group 1.—Merely an extension of the ordinary work 
of the firm, such as the makingjof machine tools in 
larger quantities and in larger sizes, hydraulic presses 
of the ordinary kind and of. special kinds, motor 
lorries, tubes. of many kinds.. In such cases the 
expenditure incurred would be of post-war benefit 
to the company and hence to the country. te 

On the other hand, plant for largely increasing the 
making of glycerine at soap works or for enormous 
increase in small arm ammunition manufacture would 
have little post-war value. Sometimes, although the 
extensions were in conformity with the pre-war inten- 
tions of the firm, they had to be modified in execution 
owing, to war exigencies and would therefore have a 
reduced post-war value. The manufacture of steel 
helmets is an interesting case of the application of 


existing processes to war 


P 
Group 2.—Work of asimilar natureto pre-war work 
but so modified for war purposes as to be otherwise 
useless. Examples are given in the table :— 
Group 11.—Similar Production. 


War. 
Forgings for shell presses. 


Steel for shell billets. 

Steel tubing for aircraft. 
Springs for guns. 

Machine gun belts. 

Howitzer parts forgings. 
Filling hand grenades. 
Trench howitzer bombs, 
Smoke-producing appliances. 
Fuses. 

Fuses. 

Casting cartridge metal. 
Repairing brass cartridge cases. 
Castings for hand grenades. 


Trench warfare munitions. 


Plant for explosives. 
Glycerine and explosives. 


Cordite-incorporating machines. 


Destroyers, submarines. 
Pontoon wagons. 
Aeroplane engines. 


Pre-war. 
Colliery winding engine forg- 


ings. 
Steel for tin-plate billets. 
Steel tubing. 
Springs for railways. 
Penmakers. 
Crank shaft forgings. 
Fireworks. 
Castings. 
Fireworks. 
General brassfounders. 
Gas, water and electric fittings. 
Artistic metal work. 
Brass stampings. 
Light castings for 
trade. 
Railway, 
fittings. 
Plant for chemical works. 
Dyes and chemicals. 
Bakers’ machinery. 
Cross-channel steamers. 
Railway wagons. 
Motor car engines. 


building 


ship and tramcar 


Group 3.—Entirely different work to that carried 
out in peace time by the firm, as shown, for example, 
in the next table :— 

Group III,—Dissimilar Production. 

War. Pre-war. 
Motor cars. 
Sluice valves and hydrants. 
Almost every kind of work. 
House decoration. 
Rubber-making machinery. 
Electric cables. 
Motor cars. 
Incandescent electric lamps. 
Heating and ventilating. 
Domestic mangles. 
Machinery for preparation of 

food. 

Rubber-making machinery. 
Paper-making machinery. 
Constructional steel. 
Textile machinery. 
Printers’ machinery. 
Centrifugal pumps. 
Dynamos. 


Guns. 

Gun-carriage details. 
Shells. 

6in. shells. 

9.2in. shells. 

Fuse bodies. 

Fuses and gaines. 
Mines, fuses, hand grenades. 
Electric contact mines, 
Bomb heads and lathes. 
Hand grenades. 


Howitzer bombs, mine sinkers. 
Plant for explosive works. 
Explosives. 

Aeroplane parts. 

Aeroplane parts. 

Rotary aeroplane engines. 
Marine engines. 

It is certain that most firms did not realise at first 
the extreme difficulty of manufacturing munitions 
of war. Generally the materials used have to be of 
exceptional quality and are often difficult to machine, 
and the degree of accuracy needed is far greater than 
is usual. Taking shells as an example, the steel had 
to be of a special hard quality to resist the blow of 
the charge on firing. It was therefore difficult to 
make in the first instance, except by armament firms, 
and until steel makers had obtained the necessary 
experience the outputs were low. After a time, how- 
ever, the great demand for one particular steel 
leading to the constant running of the plant resulted 
in increased outputs. The cogging and rolling was 
also rendered more difficult, and much had to be 
learnt. Owing to want of skilled labour and deferred 
repairs it was no easy matter to keep the plant run- 
ning full bore. 

It is interesting to point out that, owing to the 
assistance given by the Ministry to individual firms, 
this country is in a far better position than it was 
before the war as regards plant for steel making and for 
forging. Capital in the vicinity of 10 to 15 millions 
has been spent in forging plants, such as hydraulic 
presses, furnaces, gas producers, waste heat boilers, 
and heat treatment plant, and the buildings. 

Even the apparently simple process of breaking 
the rolled bars into shell billets gave much trouble, 
and unless special care and trouble was taken the 
billets did not break straight across, giving subse- 
quently much trouble in piercing. The next stage— 
the piercing of the billet—was found to be a difficult 
operation. The piercer was apt to wander and much 
scrap was thus produced. ‘The machining of the 
steel was quite different to what most workmen had 
been accustomed. The hardening of the tools and the 
rate of cutting were outside the sual experience of the 
workmen. The tolerances were small, because any 
shell had to fit accurately any gun of the same calibre. 
Added to this the weight had to be kept within verA 
small limits to ensure accuracy in range. A very 
difficult operation was the fitting of the base plate 
necessary to prevent a premature in the event of even 
the smallest flaw in the base of the shell. 


The same sort of difficulties were encountered in the 
large majority of munitions required for artillery, and 
it is a matter for great congratulation that our manu- 
facturers, both heads and. workmen, rose to. the 
occasion and produced work of the necessary quality 
and in the necessary quantity. 

l cannot help remarking that. many of these troubles 
should never, have existed, and that consequently 
munitions in sufficient quantities would, have been 
ready at an earlier date had more foresight been 
exercised so that arrangements would have been made 
for instruction in times of peace of certain selected 
firms and workmen in the making of such munitions 
of war. Further, an adequate stock of gauges should 
have been kept. _ It, would be interesting to know what 
has become of all the gauges that were made, and 
whether they have been properly stored and identified 
for future use. 

A very serious cause of delay and unnecessary. 
expense was due to the fact that the control of mecha- 
nical engineering operations was not placed in the 
hands of competent and experienced mechanical 
engineers, but in that of men of other professions, 
whose training prevented them from realising the 
issue involved. in many cases the mechanical engi- 
neer had to educate his superior in office. 

At first, for obvious reasons, makeshift had to be 
made with the machine tools available ; then special 
attachments were applied, and as time went on many 
single-purpose machines were brought into operation, 
especially in connection with shell making. 

Of the many makeshifts I have selected two. 
Ordinary power-driven planing machines were used 
for piercing shell billets by fixing to the ends of the 
moving table one or more saws, which pierced the 
billets in containers bolted to the base of the planers. 
Many millions of shells were produced in this way. 

In the case of small calibre guns, the tubes and 
jackets were rolled instead of forged, thus relieving 
the forging presses and producing equally good 
results. 

Great ingenuity was displayed in the design of jigs 
and fixtures, and much of the success attained by 
Messrs. Babcock and Willcox in turning out large 
numbers of shells and bombs of many types and 
sizes—from 3in. to 13.5in.—is due to applying such 
fixtures to machines of a universal type. By their 
use unskilled labour could be employed and outputs 
were obtained which previously would not have been 
deemed possible, and on one occasion as much as 
80 tons of cuttings were removed by thirty-four 
machines in one week. 

Many of these special machines were new designs 
altogether, evolved to meet the conditions of rapid 
and accurate manufacture of shells, for instance, or 
their component parts. 

A series of special small bench machines, by 
Messrs. Samuel Platt, for making “ gaines”’ form a 
striking example. These machines, costing £17,000, 
turned out 250,000 ‘‘ gaines *’ per week. The ordinary 
capstan lathes usually employed for this purpose 
would have cost £340,000 for the same output. 
in other cases,~as, for example, buliet-making 
machinery, it was only necessary to reproduce the 
special machinery already in use; the number of 
such machines was, however, very large, owing to 
the enormous increase in requirements. These 
machines cost about £100 each, and formed an 
interesting case of residual value, which was that of 
the scrap, worth about £1. 

Special vertical hydraulic presses were employed 
for piercing the blanks for shells by the Erard process. 
These presses are of quite special dimensions, 7.e., 
the columns are very close together in relation to the 
power of the press. They are, therefore, not at all 
suited for general work, and were regarded as of scrap 
value for post-war purposes. The same remark 
applies to presses used for drawing gun cartridges. 

‘he enormous number of the same thing that had 
to be made, combined with the accuracy required, 
imposed what are called ‘‘ methods of interchange- 
ability” and ‘‘ mass production,’ and it cannot be 
doubted that many works have found out by practical 
experience the advantages of such methods as regards 
cost of production. 

It would be interesting to speculate on the effect 
of the war work on the methods of production, but 
time does not permit. It may, however, be said 
broadly that many firms in this country have learned 
to appreciate the difficulties and the advantages of the 
use of gauges, jigs and templates, standardisation 
and interchangeable manufacture of parts. 

The experience gained by steel makers in making 
enormous quantities of shell. bar steel of a quality 
much superior to the ordinary structional steel will 
induce them to pay greater regard to the finishing 
conditions in steel making. 

Although we have had a British Standards Com- 
mittee for many years, it may be doubted if the true 
meaning of standardisation was perfectly understood 
by those responsible for the conduct of many engineer- 
ing firms in this country, although such methods had 
been adopted long ago for the manufacture of sewing 
machines, rifles and the Willans engine. The neces- 
sities of the war have been a great teacher in this 
matter, and this is a legacy for which we ought to be 
thankful, and it is much to be hoped that the lesson 
thus taught shall not be forgotten. It is believed 





that many firms who, before undertaking shell work 





had no definite limit system, have now adopted such, 
and are finding great, benefits therefrom. 

The establishment. of standard designs requires 
greater care and thought than that necessary to make 
a@ non-standard design, and this is probably one of 
the causes that has made manufacturers hesitate and 
reject. such methods. 

One of the important matters entrusted to the 
Valuation Committee was to settle what increase jy 
depreciation of, plant. and machine tools should be 
allowed in order to take account, of the effect of war 
conditions: For this purpose, visits were made ty 
several machine tool works, and a recommendation 
was made, which was subsequently embodied in the 
regulations. The depreciation was increased for 
several reasons, such as. the employment of unskilled 
labour, and longer hours the machine tools were at 
work, the constancy of the operation carried out by 
any particular tool, resulting in local wear—as, for 
example, in the bed of a lathe. 

So far, my remarks in connection with the Valuation 
Committee have had reference to plant only, but the 
buildings erected to accommodate the extensions or 
plant had also ‘to be examined to determine theif 
post-war value to the owner. 

Many of these buildings were temporary structurest 
but a large number were of a more or less permancn, 
character, and ought to find useful application in 
various directions. Construction was much ham- 
pered by the difficulty in getting steel and wood. 
Ferro-concrete was substituted in some cases ani 
even the roof made of this material. Aeroplane con- 
struction required very large shops with an unusual 
amount of free space. 

The welfare of the workers was early taken into 
consideration, and the matter was administered by the 
Welfare Department established by the Ministry of 
Munitions, which did its best to assist in order that 
the comfort of the workers might be improved. Thu 
actual carrying out of the work, i.e., the provision of 
the buildings and appliances and the running of tlic 
canteens, was done by the respective firms. 

Undoubtedly the establishment of canetens was 
mainly due to the employment of women in such large 
numbers, and provision of this kind was imperative in 
their case. Now that the employment of women hu 
more or less ceased, there must be large superfluous 
canteen accommodation, but it is to be oped that 
the improvement in the amentities of the workmen's . 
lives, which in some cases had been provided by far- 
seeing employers long prior to the war, will now be- 
come of permanent institution with all. 

The common cause and the facing together of danger 
by all ranks of society gave many the hope that after 
the war better relations would exist between masters 
and men, employers and employees, but from the 
present outlook it is obvious that such a hope is not 
to be fulfilled at present; in fact, the gulf is wider 
than ever. It may be that the long duration of the 
war obliterated these good influences and that they 
have been replaced by malign influences. Cannot we 
hope, however, that the good seed sown in the early 
days. of the war may yet germinate and eventually 
lead to the desired end, so that with the improved 
methods of manufacture and the better machinery 
now available, with good-will, mutual confidence and 
team work of all ranks in the works an era of prosperity 
may shortly dawn in this country ? 

..This leads to the consideration of the human ele- 
ment in industry, and I wish to call attention to the 
paper on the subject read by Mr. Ramsey at the 
Lincoln summer meeting. Hitherto this Institution 
has refrained from dealing with subjects other than of 
technical interest, except a paper by Miss Ashworth 
on “The Employment of Women during the War,” 
and a paper by Ben H. Morgan on “ The Efficient 
Utilisation of Labour in Engineering Factories.” 
In my view the innovation is most desirable, and I 
feel that the Institution has a great field of usefulness 
in this respect; but inasmuch as the Council has 
decided that a special meeting is to be held in London 
on December 3rd, to be followed, it may be hoped, by 
local meetings, to discuss Mr. Ramsey’s paper, | 
will refrain from further remarks, only urging the 
importance of the subject. 

I feel that what. I have said describes very inade- 
quately the work done by mechanical engineers during 
the war, but I hope that I have been able to show that 
the services they were capable of rendering were not 
recognised by the authorities until the end of the 
second year of the war. 

The mechanical engineers are not altogether free 
from blame in this matter, because they have not 
asserted themselves sufficiently and have not let the 
public know what their capabilities are. In my 
opinion this Institution should bestir itself to correct 
this state of things. To read and discuss papers and 
to promote various social functions, such as summer 
meetings, annual dinners, and conversaziones, should 
not constitute the whole of its activities. I look for- 
ward to the time when this Institution will render far 
more useful services to the community and, together 
with its sister Institution, will seriously consider the 
ways and means of showing to the public that modern 
civilisation is entirely dependent on engineering, using 
the term in its broadest sense. If it is not the noblest, 
it is, at any rate, one of the noblest professions. 
Unfortunately, it is not so recognised by the public 
in general, much to the disadvantage of the country. 
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Railway Matters. 





‘Tne New York Central engine, No. 999, which, in May, 
1893, covered, with the Empire State Express, a mile in 
32 sec.—equivalent to 112.5 miles per hour—is being 
disruantled and. serapped, 

Down to the end of September 18.250 kiloms.—92 per 
cont. Of the d Simplon Tunnel had been pierced, out 
of a ‘otal longi 19. 825 kiloms. On the same date 90.9 
per cent. of the total Téngth’of the tunnel had been duly 
walled and wholly completed. 

ix the Indian Railway Administration report for 
1918-19, reviewed in our issue of March 19th last, it was 
stated that a committee was to inquire into the method of 
administering the Indian railways. From a statement 
made in the House of Commons on October 19th, it appears 
that the constitution of this committee has not yet been 
completed. Y 

‘ue destruction by fire, on the 20th ultimo, of the Hop 
Exchange led to the South-Eastern and Chatham line into 
Charing Cross being closed owing to débris having fallen 
on the railway, and even when the fire was extinguished 
and the débris cleared the skeleton of the building was 
considered, unsafe and it was deemed unsafe to re-open the 
line. The line will be re-opend on Monday next. 


‘Tas Great Northern Railway Company has now 
extended Mr. H. N. G "s system of twin coaches 
carried on three bogies to four coaches carried on five 
bogies. Not only are three bogies saved as compared 
with the usual independent single coach principle, but one 
bogie is saved over the twin-coach type. In an eight- 
coach train there aro ten bogies only. Length and dead- 
weight also are saved. 


A PROVERB says that we go away from home to learn 
news. Anexample of the truth of this adage is to be found 
in an American railway paper, saying that a definite 
announcement is expected to be made shor by the 
Highland Railway Company or the Ministry of Transport 
as to the electrification of that company’s line between 
Perth and. Inverness. It says that power would be 
obtained from Loch Ericht, Loch Laidon, Loch R } 


Notes and Memoranda. 





THE increasing use of ‘reitiforced concrete for buildings 
of every description makes the question of the behaviour 
of such structures in case of fire exceedingly important, 
Owing to the 
overheated there is a risk of the structure 
exposed to fire. In order to obviate this.danger a novel 
suggestion has been recently put forward that steel tubes 

ight be used in place of steel rods and arrangements 
made to circulate water automatically through the tubes 
in case of fire. — 


AccorpINne to statistics drawn up by an expert, the 
power represented by existing hydro-electric installations 
in Spain is as follows :—Plants of 800 horse-power and 
over, 577,192 horse-power ; ts of 300 to 800 horse- 
power, 28,162 horse-power ; plants of less than 300 horse- 
power, 13,402 horse-power; total, 618,756 horse-power. 
Plant under construction, reckoning only those installa- 
tions exceeding 5000 horse- r, represent an additional 
259,000 horse-power, and demand for hyro-electrie 
concessions is always considerable. ‘The output before 
the war was only 150,000 horse-power. 


Iy a paper entitled ‘‘ Wire Ropes,” which was recently 
read before the South African Institution of Engineers, the 
author, Mr. G. W. Westgarth, a visitor to the Institution, 
states the nicking or indentation of the wires which results 
from the strands crushing each other under indentation 
frequently amounts ‘to 30 per cent. of the original cross 
section of the wires. When nicking takes place the strands 
become locked, so that the wires are not free to moye 
during the bending movement. Theauthor also stated that 
when hemp decomposes an acid is generated, which will in 
a period of six months destroy a steel wire of a considerable 
cross section. A patent core rope is described in the paper 
which is claimed to be comparatively free from this defect, 
owing to the interposition of crescent-shaped wires 
between the outer steel strands and the hemp core. 

A proposat is under the consideration of the Norwich 
Electricity Committee to erect new electricity works 
at a cost of £502,000. The average annual increase in the 





and Leech Tummel, at a cost of about £1,500,000. 


AccorDING to the Chemnitzer Allgemeine Zeitung, the 
Soviet Government is on the point of concluding contracts 
to the value of 600,000,000 gold rarks with German firms 
ior the construction of locomotives for the Russian rail- 
ways. The payment of the money is said to be guaranteed 
by two foreign banks. It is stated that the contracts were 
tirst offered to British firms, but their prices were too high. 
The eontracts will be carried out by a German group 
which ineludes the firms of Hartmann (Chemnitz), Borsig 
(Berlin), Massei (Munich), and Krupp (Essen). According 
to the Berliner Zeitung, some financial difficulties have 
still to be eleared up. 


We are reminded by an illustration in a recent issue of 
the Railway Review (Chicago) that there is in the possession 
of the Baltimore and Ohio Railroad Company one of the 
trams and a specimen of the track on which it ran, used 
in the year 1804 by Trevithick on the Merthyr Tydvil 
tramway. The track was in use until 1875, and was taken 
up in 1890. One of the trams—there were only two 
remaining in existence—and a piece of the track went 
to the railway museum in Berlin, whilst those now in the 
possession of the Baltimore and Ohio company went to 
the transportation exhibit in the Chicago World's Fair in 
1893 and, subsequently, to the St. Louis Exhibition of 
1904, 


THERE are many things on American railways which we 
would not have British lines emulate. There is, however, 
one thing they do well ; they do not hesitate to thank their 
staff when work is admirably performed. An example of 
that kind has been furnished by the Long Island Railroad. 
Between Decoration Day—May.30th—and Labour Day— 
the first Monday in September—that company carried 
over 28 million passengers, a daily average of 270,936. 
The assistant general superintendent has issued a notice 
complimenting the staff, and concluding: ‘The spirit 
of the men has been most gratifying, and the management 
joins with me in expressing our appreciation and pride 
in the establishment of a record without parallel in the 
history of railroading in this country.” 


In this column, on March 5th, we referred to the pur- 
chase of the Blackpool and Fleetwood Tramway by the 
Blackpool Corporation. A sequel to these proposals was 
the deposit of a Bill by the Lancashire and Yorkshire 
and London and North-Western Railway Companies for 
« railway from their station at Thornton to the village of 
Cleveleys—the most important intermediate point on the 
tramway. In consideration of the corporation supplying 
an adequate motor omnibus service, the Bill was with- 
drawn, Another matter of interest, as indicating that 
railway companies can be reasonable, is that interchange 
sidings have been laid in at Fleetwood which permit of 
railway wagons being handed to and received from the 
tramway and the statutory restriction against the latter 
carrying goods and mineral traffic has been withdrawn. 


ANSWERING a question, Mr. Neal stated, on October 
20th, that it was not possible to furnish an estimate of the 
amount of money saved by the efforts of the Ministry of 
‘Transport. That great economies in working railways have 
been secured is evidenced by the fact that while wages 
have increased on the average by, roughly, 250 per cent., 
and materials by from 200 to 300 per cent., railway 
charges have only been increased by 75 per cent. in the 
case of ordinary mger fares and by an average of 
about 110 per cent. on goods. ‘Had it not been for such 
economies as these, which have resulted in the carrying 
of 39 per cent. additional passengers with a reduction of 
nearly 20 per cent. in passenger train mileage in the first 
six months of this year, as compared with 1913, the 
question of still further inereasing railway charges would 
inevitably have had to be faced. The general economies 
which could be effected by grouping the railways, as 
proposed by the Government, cannot begin to be realised 
until. Parliament has sanctioned that policy.. We would 
add that to the companies entirely, and not to the Ministry, 
belongs the credit for the reduced mileage. 








ce ption of electricity is 10 per cent., and as it may 
be higher in future, Mr. F. M. Long, the City Electrical 
Engineer, pro to erect a new power station on land 
between the wn Point sidings on the G.E.R. and the 
river opposite Trowse Eye. The site would give an 
adequate supply of water for condensing purposes and 
railway facilities. Mr. J. H. Rider-has confirmed the view 
that no further plant should be put down at the present 
works, as the station lay-out does not permit of economical 
working. Mr. Rider’s estimate of the cost of a 10,000- 
kilowatt plant is £428,000, and for 20,000-kilowatt, 
£636,000. Including a bridge over the railway, trunk 
mains and converting plant, the total cost of the first 
section would he £502,000. 


Tue following resolution was recently submitted to 
the South African Government by the Board of Science 
and Industry: ‘“‘ The Board considers that the adoption 
of the published Specifications of the British Engineering 
Standards Committee as the Official Standard Specifica- 
tions for South Africa, with such modifications as may be 
recommended hereafter from time to time by the South 
African Branch of the Committee, is most desirable. It 
also considers it desirable that the various technical 
Departments of the Union Government should be repre- 
sented on the South African Branch of the British Engineer- 
ing Standards Committee.” It is understood that not only 
has the Government taken a lead in this matter by adopting 
the British Engineering Standards, with such modifications 
as may be necessary under South African conditions, but 
Government Departments are represented on the South 
African branch of the British Engineering Standards 
Committee. 

AccorDING to a recent ‘‘ news letter ’’ of the Air Service, 
United States Army, locating a railway by aeroplane 
has been carried out by the Third Aero Squadron, 
Camp Stotsenburg, Phillipine Islands, and one long 


flight has enabled a railway engineer to determine } 


which one of three general routes will be used for the 
new road. It is stated that many months and thousands 
of dollars have been saved in the work. Instead of 
three parties of surveying engineers being sent out to 
make the survey, only one will now be necessary. The 
new line is projected by the Manila Railroad Company as 
an extension of its line from Cabanatuan through parts of 
the provinces of Nueva Ecija and Nueva Vizcaya to 
Bayombong. The first trip was made with the chief 
engineer of the railway, passing over Mount Arayet 
and then following the Pampanga River until the railway 
line was picked up at Gapan. The river was followed from 
Cabanatuan on to Pantabangan and over Mount Pan- 
gloriahan, then to Bayombong. 


In a paper entitled ‘‘ Gas Coke in Relation to Cheap 
Power and Smoke Abatement,’ read at the annual con- 
ference of the British Commercial Gas Association, which 
recently took place in Sheffield, the author, Mr. E. W. 
Nicol, referring to the inherent limitation of the mechauical 
stoker to bituminous coal, described how, early in 1913, 
he was able to institute experiments at an important 
electric power station in Yorkshire with a view to adapting 
the chain-grate mechanical stoker to use coke and coal 
slack. The adaptation was an extremely simple one, the 
feed hopper being merely divided so that the coke and 
coal were fed or ‘‘ sandwiched” on to the moving grate 
in well-defined superimposed layers, the coal layer being 
uppermost. By means of this arrangement, admixtures 
of coke up to 75 per cent. were apparently used quite 
satisfactorily with very inferior coal slack. Now known 
as the ‘‘ Sandwich System,” the author stated that the 
invention had since been adopted as a permanent institu- 
tion at some of the largest power stations in London. It 
had been the means of opening up important business 
relations with public utility undertakings, public authori- 
ties and large power users. Three or four of these under- 
takings in London, whose boilers were only partially 


equipped with this system, were already consuming over: 


100,000 tons of coke per annum. Following London’s lead, 
Manchester and other provincial electricity supply 
authorities were adopting this method of boiler firing. 
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Miscellanea. 





A BIG platinum find in the Cala district of Cape Colony 
is reported. The ore body is said to extend 13 miles and 
to be of very high value. 

WE are informed that at a special general meeting on 
Thursday, December 2nd,°the Institution of Electrical 
Engineers will consider a proposal to increase its rates of 
subscription. 

In the South-West Protectorate of South Africa— 
formerly German territory—active boring 
water are in: progress, and, in consequence, there are 
openings for the supply of windmills and other irrigation 
machinery. 

Tue future possibilities for the electrolytic smelting 
industry in Australia has been demonstrated by a works 
established at Port Kembla, N.S.W. Notwithstanding the 
comparatively recent foundation of the work, the present 
capacity for the production of electrolytic and fire refined 
copper is 44,000 tons. 


In an address to the British Empire Producers’ Organisa- 
tion on October 28th Mr. 8. W. B. MeGregor said people 
in this country had no idea of the great beginnings of a 
large steel industry which had already been made by 
Australia. Last year the principal steel works turned out 
162,000 tons of pig iron and 185,000 steel ingots ; 
4835 men are employed and a capital of over 44 millions 
involved. 


Sut. stabilisers, which, it is claimed, will prevent a 
vessel from rolling in the seaway, are to be given tests in 
all kinds of stormy weather ina two months’ experimental 
cruise by the United States naval transport Henderson. 
The vessel left the Philadelphia Navy Yard on October 
12th. The stabilisers, which act on the principle of the 
gyroscope, are two 30-ton i driven fly-wheeis 
placed deep in the vessel, close to the keel. 


Lanp in the business district of Lima has been set aside 
by the Peruvian Government for the site of the Inter- 
national Industrial Exhibition and a building for the 
Peruvian eentenary celebration, which will be held next 
year, A contract has been awarded for the construction 
of the buildi and work will begin immediately. It is 
expected that it will be completed by next May. American 
Government »representatives here have alrady taken 
tentative options on 10,000 square feet of floor space. 


Tue Secretary of the Department of Scientific and 
Industrial Research announces that a licence, under Sec- 
tion 20 of the ies’ (Consolidation) Act, 1908, has 
been issued by the Board of Trade to the British Motor 
Cycle and Cyclecar Research Association, which has been 
approved by the .nt as complying with the con- 
ditions laid down in the Government scheme tor the 
encouragement of industrial research. The Association 
may be approached through Major H. R. Watling, *‘ The 
Towers,” Warwick-road, Coventry. 


AccorDING to statistics drawn up by an expert, states 
the Iron and Coal Trades Review, the horse-power repre- 
sented by existing hydro-electric installations in Spain is 
as follows :—Plants of 800 horse-power and over, 577,192 ; 
300 to 800 horse-power, 28,162 ; less than 300 horse-power, 
13,402; total, 618,756 horse-power. Plants under con- 
struction, reckoning only those exceeding 5000 horse- 
power, represent an additional 259,000 horse-power, and 
the demand for hydro-electric concessions is always 
considerable. The total capacity before the war was only 
150,000 horse-power. 

Iy connection with the execution of the protocol of 
January 10th last, regarding the compensation due from 
Germany for the sinking of the fleet at Scapa Flow, the 
Council of Ambassadors decided that Germany should 
deliver to the Allies 192,000 tons of harbour material and 
also supplementary tonnage cf an amount to be fixed by 
the tions Commission within a period of thirty 
months, The latter body has now fixed the supplementary 
tonnage at 83,000 tons, including floating docks, cranes, 
dredgers, tugs, and barges. Thus the total tonnage to 
be delivered by Germany as compensations for the Scapa 
Flow scuttling amounts to 275,000 tons. 


AmeErRICAN trade has not, unfortunately, afforded to 
South America the facilities the latter was accustomed 
to receive from Europe in the way of long credits and 
strict compliance with contracts, says La Epoca, the 
Argentine Government organ, commenting on the efforts 
being made by the United States Government and business 
men to retain the South American markets obtained during 
the war. This is the reason, the newspaper continues, why 
the majority of merchants here are turning again to the 
European markets. The appointment of a body of com- 
mercial attachés who will get first-hand knowledge of 
trade conditions in South America and who will afterwards 
serve in the State Department at Washington is expected, 
the newspaper adds, to help in retaining the hold American 
commerce has obtained in that country. 


AccorpinG to the Osaka Asahi, the new undertakings 
of the Japanese Government Ironworks at Yawata 
Kiushiu for the fiscal year 1921 are as follows :—On the 
whole there will be no material change from the plans for 
the present year with the exception of the output of pig 
jron, which is estimated at 470,000 tons, an increase of 
approximately 170,000 tons over this year. This increase 
is attri buted to the additional furnace—No. 6—now under 
construction, which is e to be completed in 
February and to be in working order in March. The ore 
required for this furnace will be about 720,000 tons, the 
entire quantity to be obtained from the Tayo mine in 
China. The Akatani mine in Niigata-ken, which is under 
direct control of the Government. Ironworks, and which 
is now in course of preparation, is not expected to be ready 
durmg the next financial year. At present a plan is under 
contemplation for the establishment of a depét for ores 
at Niigata. It is, therefore,-most important that the 
Niigata harbour works be completed at’as early a date as 

ible for the transportation of ores when the new mine 
js ready. The harbour works should be finished in 
1924, and will accommodate steamers up to 3000 tons, the 
depth of water being 25ft, 
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By arrangement with Reuter’'s Engineering Service, The 
Engineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers. 
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Current Prices for Metals and Fuels. 

The Current Prices page, of which we began weekly 

* publication on October 15th, has met with a cordial 
reception, and we are glad indeed to learn that it is 
being found useful by our readers. We have set out 
with the object of making the table the best thing of 
the kind ever published, both as to legibility and 
aceuracy. Legibility we believe we have attained, and 
by constant vigilance and by keeping the table open 
till the latest moment for corrections by telegram, we 
hope to make it reflect truly the state of the markets 
on every Thursday. If anyone imagines that this 
object can be easily attained, he deceives himself. As 
a matter of fact, there are many causes that make it 
difficult, and it is only through the cordial. co-opera- 
tion and keenness of our market correspondents that 
we can hope to achieve our purpose. We look, also» 
to our readers to give us what help they can by critic- 
isms and suggestions. 

We learn that the purchasing departments of sevcra] 
firms are already filing the sheets week by week, and 
to meet their convenience and that of others who desire 
to follow that admirable course, we are arranging to 
print each week a number of separate sheets and. to 
post them direct to any firms that send us a set of 
stamped and addressed envelopes for that purpose, 
We. suggest that the envelopes should be not less than 
foolscap size, to avoid unnecessary folding. 
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Meta'!lurgical Patents. 


THERE are probably few respects in which. our 
Patent Law can be regarded as entirely satisfactory, 
but since such law is of necessity a compromise 
between conflicting considerations, entire satisfaction 
is scarcely to be anticipated. In regard to metal- 
lurgical matters, however, there is very special ground 
for dissatisfaction and for the belief that the existing 
law and the manner in which it is possible for indi- 
vidual “ inventors ”’ to exploit it, constitutes a serious 
hindrance to technical and industrial progress. The 
class of patents which we have specially in mind. are 
those relating to alloys and their treatment. The view 
we take is that the granting of patents for particular 
alloys or groups of alloys and their treatment has 
proved, and is likely to prove, of no advantage to 
industry, while it entails very definite disadvantages 
which constitute a hindrance to progress. This view is 
not to be regarded as being in any sense tantamount 
to any objection to the principle of granting patent 
rights to genuine inventors who have contributed real 
and definite inventions to the progress of their par- 
ticular art. The case of alloys is a very special one, 
and it has, moreover, been placed in a still more 
exceptional position by recent, progress in the study 
and knowledge of alloy systems in general. 





It might, in the first place, be urged that very few 
of the well-known alloys, whether ferrous or non- 
ferrous, now in wide industrial use have originated 
under patent protection. This contention does not, 
of course, apply to processes of metallurgical produc- 
tion, such as those of Bessemer, Siemens, or Thomas 
and Gilchrist, for there the inventions were for methods 
of production which were applicable to a wide range of 
substances and embodied really novel’ metallurgical 
principles. Among non-ferrous alloys Muntz metal 
is one of a very few which were originally patented, 
and a few other examples might be cited. Yet if we 
compare this brief list with the patent history of any 
important type of modern machine, for example, the 
disparity is at once evident. And the reason lies in a 
fundamental difference—a new machine as a rule, 
even if it does not embody a novel principle of opera- 
tion, yet constitutes a distinct invention, and involves 
the use of some mechanism or proceeding, or com- 
bination of mechanisms and proceedings, which brings 
about a novel result. But a new alloy, even if it be 
really new, does none of these things ; it is, in fact, 
a discovery of something existing in Nature, rather 
than a real invention, and it is rightly held that dis- 
coveries cannot and should not be patentable. But 
even if we leave aside that somewhat fundamental 
point, there are other grave reasons against the 
patenting of alloys. It might appear at first sight that 
the number of possible alloys, of ways in which the 
various metals and metalloids can be mixed, is infinite, 
and that out of this infinite range of possibilities it is 
an act of invention to isolate, try out and establish 
the utility of some particular group. Modern metal- 
lurgical research, however, has shown that this view 
does not really represent the facts. It has been shown 
that physical properties of the kind which are valued 
for technical purposes are only found in alloys con- 
sisting mainly of one metal, or, conversely, that 
alloys containing two or more metals in anything like 
large proportions are always weak and brittle. This 
generalisation immediately narrows down the field, 
but. our knowledge now goes much further. All the 
alloy systems consisting of two metals have now been 
worked out in the laboratories to a considerable 
degree of completeness, and our knowledge of the 
relationship between physical properties and internal 
constitution is quite sufficient to enable the expert to 
decide, within narrow limits, what alloys of any given 
range are within the limits of possible usefulness. 
More complex alloys, of course, are not so well under- 
stood, but it is a significant fact that, with the excep- 
tion of a few well-known systems, which, for well- 
understood reasons, constitute exceptions, even 
complex alloys are to be regarded in the same light as 
the simpler binary types, subject to the special 
influence of specific additions. _ The . ““ inventor,” 
therefore, who seeks to claim that he has made a new 
alloy can at most suggest that he has first shown the 
practical utility of some particular combination. In 
view of the fact that real progress in the utilisation 
of alloys and their possibilities is best secured by 
steady, systematic research, leading to the explora- 
tion of the most promising fields and ranges of com- 
position, it would appear to be entirely undesirable, 
not. merely. to encourage the sporadic experimenter 
by granting patents, but to hinder the free use of the 
results of scientific study by permitting groups of 
alloys to be appropriated by patentees.. There are 
only a limited number of really useful alloys and alloy 
groups, ahd their exploitation, unrestricted by mono- 
polies granted to individuals, would appear to be the 
natural right of technical industry. 

When we come to consider patents for the treat- 
ment of metals and alloys, especially by thermal 
means, the case is still stronger. Here there are only 
very limited possibilities indeed, and when we see 
patent claims put forward for applying some form of 
annealing or quenching or both—all of which are in 
themselves well known and fully studied processes— 
to a particular group of alloys, one wonders what sort 
of “‘ invention” is contained in such a step? It is, 
of course, doubtful how far such claims could be main- 
tained in the courts, but the object of recent patent 
legislation has obviously, and rightly, been to lessen 
the amount of litigation involved in the whole patent 
system. The granting even of such patents, however, 
suggests that the examiners or other officials respon- 
sible did not, and do not, possess an adequate acquaint- 
ance with modern metallurgy, and that defect at least 
could be more easily remedied than the patent law 
itself. Yet if we take the two lines of argument which 
we have used above and consider them together, they 
reinforce each other so strongly that a case for 4 
change in the law would seem to be well established. 
Our second argument tends to show how, in the nature 
of the case, the patenting of alloys is undesirable and 
unlikely to encourage the progress of the art. This 
is strongly supported by our first contention that, 
in fact, only a few patented alloys have added 
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materially te the progress of metallurgical industry. 
The few exceptions that exist serve mainly to esta- 
blish the rule; in any case, the advantages which 
they have presented are, in our view, entirely inade- 
quate to counterbalance the harm which is caused by 
the present practice of permitting alloys to be 
patented. Nor need it be feared that “‘ inventors ” 
of alloys could successfully resort to secrecy ; modern 
methods of analysis and examination would rapidly 
expose to the world the nature of any product of 
sufficient interest, while existing knowledge would 
rapidly enable others to produce the same or equiva- 
lent results. Even in the case of certain patented 
materials this same result is being achieved; why, 
therefore burden metallurgical industry with a mass 
of patents which are merely hindrances, and many of 
which are merely parasitical in nature ? 


The Jutland Naprative. 


Tue decision of the Admiralty not to publish in 
separate form the narrative of the Battle of Jutland 
compiled by Captain J. E. T. Harper and his assist- 
ants, but instead to hand over to Sir Julian Corbett 
all the material on which the official narrative was 
based, with a view to its incorporation in the History 
of Naval Operations now being written by him, has 
occasioned profound disappointment among naval 
officers and students of naval affairs. We share this 
disappointment, and sincerely hope that the Admiralty 
may be induced to reconsider a decision which appears 
to have been taken somewhat hastily and without 
adequate cause. It is not easy to comprehend why 
the belated discovery of “a mass of information from 
unofficial German sources ” should prejudice or vitiate 
a plain record of the Jutland action as viewed from 
our side. That German writers should survey the 
battle from a different angle is a matter of course, 
but if the Admiralty is satisfied that its own narrative 
contains only such statements of fact as are authen- 
ticated by log entries, plots, track charts, and notes 
made by competent observers in the British Fleet, 
it need have no hesitation in submitting it to the 
judgment of the world. What is wanted, and what 
we take Captain Harper’s book to have been, is a full, 
straightforward and chronological record of the events 
that occurred during the operations of May 31st— 
June Ist, 1916. In the absence of a reliable and cir- 
cumstantial review of this kind, it will be impossible 
ever to reconstruct the engagement as it actually took 
place. We possess already a considerable volume of 
data concerning the battle, but a great deal of it is 
unofficial, and the despatches themselves are notori- 
ously incomplete. The Admiralty expresses the fear 
that “any record based on British official evidence 
only would inevitably present a one-sided version, 
tending to distort the true facts and create a wrong 
impression of the battle as a whole.” We cannot 
follow this reasoning. To us, on the contrary, it 
seems inevitable that the holding back of British 
official evidence will give rise to partial and mis- 
leading versions. To withhold the report will be to 
encourage the belief that there are motives other than 
the recent discovery of unofficial German testimony 
for suppressing it, and to give instead, as Mr. Lloyd 
George appeared to promise in the House of Commons 
on November Ist, “all the reports and dispatches 
there may be on the subject,” will scarcely meet 
the requirements of the case. To publish Captain 
Harper’s narrative now before the appearance of Sir 
Julian Corbett’s book will be at once the frankest and 
the wisest course. 

A naval officer, writing in the Times, brings for- 
ward a number of powerful arguments in favour of 
publishing the report as it stands. Unless the decision 
is reversed, all information, as he points out, will be 
denied to the Navy, to students of naval war, and to 
the representatives of the nation in Parliament and 
the Press. ‘“‘ Our concern,” he writes, “‘ must be 
that in the first place the whole Navy is being deprived 
of the greatest opportunity of learning how to fight, 
and in the second place that, at a time when ship- 
building programmes are on the brink of revolutionary 
changes, we are deprived of the opportunity of study- 
ing these matters in the only naval battle where 
Dreadnoughts have fought and great destroyer attacks 
have been made upon those Dreadnoughts. Can 
we never learn the lesson,” he asks, “‘ that as we lost 
the Captain through the secrecy policy, so we lost the 
three great battle-cruisers at Jutland from the same 
cause ? The designs would never have stood the test 
of public discussion at the Society of Naval Archi- 
tects, while the armour defects to the magazine supply 
of those great ships were well known to the Germans.” 
Irrespective of questions of tactics and leadership, 
about which controversy is certain to rage for many 
a year to come, it is desirable that the full story of 
Jutland should be told in the interests of naval science. 
It isno secret that the progress of this science has been 
handicapped in the past by the Admiralty’s reluctance 





scientists with the data necessary to work upon. This 
policy was first adopted in 1905, and during the war it 
was carried to such a length that the Admiralty’s 
own committee of invention and research was refused 
access to material which was essential if the labours 
of the committee were to produce any useful result. 


Let us take a few specific points on which the 
detailed story of Jutland would probably shed valu- 
able light. There is at present considerable uncer- 
tainty as to the value of the capital ship in future 
naval wars. A full account of the work performed by 
each of our battleships and battle-cruisers in this 
action, and a record of the damage inflicted by their 
guns, as compared with the achievements of other 
weapons, could not fail to assist us in reaching definite 
conclusions as to the future relative status of the large 
armoured ships. As itis, we do not even know whether 
our policy of mounting the heaviest guns, in contrast 
to the German practice of keeping down the calibre 
and preserving a more equable ratio between arma- 
ment and armour, was vindicated or condemnéd by 
the experience of this action. Another extremely 
important question on which reliable evidence is 
missing is the utility of high speed. True, the Naval 
Staff now maintains that speed is no longer a con- 
dition precedent to tactical superiority, but the facts 
wohih incline it to take this view are still hidden 
in the official archives, and it is just possible that a 
more exhaustive investigation might lead to a different 
conclusion. Jutland was unique in many respects, 
and not least by reason of the magnitude and diversity 
of. the contending forces. Every modern type of 
fighting craft, with the possible exception of sub- 
marines, took part in the battle. Since it is known 
that log books and personal diaries from nearly every 
surviving ship in the Grand Fleet were placed at the 
disposal of Captain Harper and his colleagues, it is 
safe to assume that their narrative would have con- 
tained a wealth of detail on the points we have men- 
tioned and on other matters of special interest to 
naval designers, shipbuilders, and engineers. To the 
historian, on the other hand, technical minutie is 
something to be avoided, and for this reason we fear 
that the Harper report is likely to undergo a ruthless 
process of editing before it is embodied in Sir Julian 
Corbett’s “ History.’” We venture to hope, therefore, 
that the Admiralty’s decision is not final, and that a 
reconsideration of the interests at stake will convince 
it that infinitely more harm than good would result 
from the suppression of this invaluable record. 


The Financial Position in France. 


Durine the past two years every possible fiscal 
arrangement seems to have been tried in France in the 
hope of settling upon a policy best suited to the 
altered conditions of trade and industry. As a means 
of bringing down the cost of living the free importa- 
tion of foreign products was at first encouraged, and 
the result was satisfactory so far as concerned the 
greater cheapness and abundance of necessaries ; but 
as the rate of exchange continued to advance, and 
industries were suffering from a lack of work, the 
growing imports were regarded as an evil and the 
tendency towards a rigid system of protection became 
more and more pronounced, even to the extent of 
absolute prohibition. The immediate effect was to 
stimulate speculation and give a temporary spurt to 
business. The final result has been to leave industry 
in a worse plight than it was before. The present 
policy aims at ensuring a “ balance of trade” by 
restricting imports and encouraging exports, and, 
judging from the monthly returns, it would seem as 
if it were being attended with a certain measure of 
success ; but when it is remembered that the imports 
consist very largely of fuel and raw material and that 
the exports comprise manufactured goods which are 
usually declared for Customs at a greatly appreciated 
value, the returns make the situation of the export 
trade appear more satisfactory than it really is. 

Meanwhile the rate of exchange continues to be 
highly unfavourable to France. The question of 
settling upon some economical scheme for bringing 
about a normal state of things in all countries suffer- 
ing from an adverse exchange rate was specially 
dealt with at the Conference of the League of Nations 
in Brussels, when the highest expert opinion could see 
no way out of the difficulty beyond adopting the 
principle of commercial liberty and stimulating pro- 
duction for export. No European country can live 
except by an intense industrial activity and by the 
selling of produce end manufactured goods abroad, 
and it is obvious there can be no sales by countries 
which consistently refuse to buy. Before the war 
France prided herself upon being more or less self- 
contained, but experience has shown that she cannot 
live without foreign aid, and the past month has seen 
the precipitation of an industrial crisis in France that 
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to acquaint shipbuilders, marine engineers, and | has been in preparation for a long while past. There 


is nothing radically wrong with the industries the - 
selves except so far as concerns trades like motor car 
building, which depend largely upon ‘foreign buyers. 
For the engineering industries generally there is an 
abundance of work if only the financial situation 
permitted of its being distributed. A visit to the 
devastated regions is sufficient to show that there 
should be no lack of constructive activity, and it is 
amazing that so little should have been done. It ix 
true that in the manufacturing centres private 
initiative has brought some of the industries up to 
about their pre-war production, but the work of 
reconstruction in the hands of the State has dragged 
along with desperate slowness. Not only State under- 
takings, but even private enterprise, is now seriously 
affected by the financial crisis. The bottom has fallen 
out of the credit system upon which French business 
has always been based, for the bankers are very 
reluctant to discount paper, and when manufacturers 
have to,pay cash for hate raw material there are very 
few who can carry over until they get payments from 
customers. The only hope for the immediate future 
therefore lies in a revival of credits. Notwithstanding 
appearances, it cynnot be said that France is im- 
poverished. Thé‘e is certainly a vast hoarding of 
money all over the country, but while held in reserv. 
in private hands it does not represent a factor in the 
national recovery. 

The resolution of the Brussels Conference in favour 
of commercial liberty has made a great impression 
in France, where the bewildering failures of the many 
fiscal experiments have left the public mind prepared 
for any change of a drastic character, and the sooner 
something is done to facilitate foreign trade the better 
it will be for the country’s future. The State is doiny 
its best to remedy the errors of the past when it 
issued paper currency without discrimination in th: 
belief that it would be covered by the war indemnity. 
The new French loan aims at the withdrawal of « 
considerable quantity of this paper and the constitu- 
tion of funds for the carrying out of reconstruction 
work in the devastated regions. This action should 
help to re-establish credit and will enable the State 
to pay for work already done and to give out contracts 
of which the engineering industries are badly in need ; 
but even then it is hardly likely to improve the situa- 
tion unless the Government immediately adopts the 
recommendation of the Brussels Conference to insti- 
tute a system of credits abroad whereby foreign firms 
shall receive bills guaranteed by the Government as 
payment for machineryand other goods supplied to the 
devastated regions. The guarantee offered will be 
sufficient to permit of the discounting of these bills, 
which will be equivalent to cash payments. 





Mechanical Transport War Vehicles 
at Aldershot. 


A most interesting collection of specimens of 
mechanical transport vehicles used by allied and 
enemy forces during the war is on view at Aldershot, 
in the grounds of 1050 M.T. Company. These vehicles, 
about sixty in all, covering the whole range of heavy 
tractors, light tractors, motor lorries for road and 
rail, cars and light cars, have been collected on the 
initiative of Colonel T. M. Hutchinson, Chief Inspector 
of Mechanical Transport, who made the selection 
from several hundred vehicles. The table of particu- 
lars of some of the more interesting vehicles—which 
we print on two succeeding pages—has also been pre- 
pared by Colonel Hutchinson. 

The work was begun with the object of forming a 
collection of tractors, but was subsequently extended 
to include lorries and other vehicles of interest to 
those responsible for 4 *my transport. The work of 
supervising the bringing in of these vehicles from 
the places where they had been abandoned in France, 
Belgium and Germany, and for the large amount of 
work done in restoring them, as far as possible, by 
parts taken from other damaged tractors, lorries, 
cars, &c., of the same types, was carried out most 
efficiently under great difficulties by Captain M. Payne, 
R.A.S.C., M.Ts, and Captain A. R. Hope, R.A.S.C., 
M.T., who deserve great credit for their help in the 
preparation of the exhibits. 

Taking the tractors by classes, it appears that the 
Germans did not consider the chain track seriously 
as an aid to heavy transport till late in the war, and, 
in the earlier period, they confined themselves mainly 
to the use and development of heavy wheeled tractors. 
The general lines followed. by them show many 
examples of bad design in large components, such as 
wheels, steering gear and springing. On the other 
hand, there is very much evidence of care devoted 
to the perfection of small details, such as coupling 
devices for attaching guns or other heavy loads, 
bonnet-door arrangements for giving easy access to 
the engine, well-protected oil cups of the wick pattern 
fitted to steering heads and spring shackles, and good 
devices for securing and locking bonnets and_ tool 
boxes, the latter being in many instances arranged 
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with compartments for the reception of a definite 
series )df spares. rs 

In some respects the German practice was ahead 
of that adopted in our own subsidy vehicles. For 
example, whereas broken frames were common on 
several types of British machines used by the A,S.C. 
in France,,only one example of a broken frame is 
to be found in the whole of this collection. 

Although the vehicles look strong at first sight, it 
is of advantage to learn something of their history 
and why they were-abandoned. It appears that the 
chief causes that contributed to their failure were 
fractures of the front axles, which, in many instances, 
were too small and fracture of the spokes of the driv- 
ing wheel or failure of the rivets, the section of spoke 
being too light and the arrangement of rivets not 
well designed. Travel at too high speed over the 
country—the Horch tractor has been known to do 
eighteen miles per hour through towns over paved 
roads—was evidently also responsible for many of 
the failures. 

Taking a general survey of some of the most inter- 
esting features, we find that such as will appeal to 
the designer and manufacturer are :— 

(1) Pressings of sheet metal ; some of the frames 
are elaborately pressed from jin. plate to forms that 
are cranked both downwards and outwards; they 
are remarkable for their great vertical depth, where 
the bending moment is a maximum, and also for 
their large flanges. At the other end of the scale 
there are many examples of light brackets and portions 
of casings pressed out of thin steel plate, carefully 
designed for assembly so that the thicknesses of over- 
lap are allowed for, and the resulting structure, 
whether it is a casing or guard or part of the body 
work, shows a neat, true outline. The German has 
always been a master of sheet metal work as produced 
by hand, and he has made the pressings of the same 
standard of workmanship and finish. 

(2) Large driving wheels with self-contained spud 
devices. In several instances the spuds are of steel 
castings, arranged so as to be in compression when 
driving forward, pivoted to the inside of the rim and 
connected by rods to a ring, of about half the wheel 
diameter, capable of being partially rotated on an 
enlargement of the hub. Rotational displacement, of 
the ring causes the rods to advance the spuds through 
holes in the periphery of the wheel. At first sight, the 
gear resembles the feathering gear of a paddle wheel, 
but in this case the ring to which the rods are attached 
revolves with the road wheel, so that all the spuds 
remain advanced to the same extent and the amount 
by which they project is constant. This arrangement 
is to be found on the Horch and the Dietz tractors. 
In some cases a gear is provided for rotating the 
ring, and in others locking pins are fitted for securing 
the ring in position, according to the depth of spud 
to be left projecting. 

(3) Several of the tractors, it is evident from the 
arrangement of the coupling gear and of the heavy 
winding gear with which they are fitted, have been 
specially designed for the haulage of artillery, and 
have not been developed direct from the large 
agricultural tractor. 

(4) Winding drums, one or more in number, taking 
wire rope about 3in. in circumference, are universal 
on the heavy tractors, and the arrangement of the 
driving gear is generally good. 

(5) Automatic or semi-automatic coupling devices 
are fitted to most of the tractors, to work in some 
instances with the winding gear, so designed as to 
ensure ease, rapidity and security of attachment. 
The Durkopp tractor is fitted with a cone and clutch 
coupler of a pattern similar to that proposed by 
Colonel Crompton about 1909. 

(6) Fairleads of very elaborate character are fitted 
for haulage either front, rear or sideways. 

(7) Sprags are provided, either self-contained and 
permanently attached to the vehicle, or loose and 
detachable. Some of them are fitted with their own 
winding gear, others are developed into chocks of 
pyramidal form, measuring in the largest sizes 4ft. 
by 4ft. by 18in. 

(8) Nearly all the vehicles are spring-mounted ; 
the heavy tractors have steel tires throughout, and 
those of the lorry type are mostly fitted with steel 
tires, but in some instances rubber of poor quality is 
used. Several vehicles—the Ehrhardt, for example— 
have a peculiar section of steering rim on the front 
wheels; the tire is formed with a projection of 
rectangular section in which cylindrical grooves are 
turned so as to leave the metal of much flattened §S sec- 
tion. This, though costly, provides a small amount of 
resilience in the rim, but it is a question whether it is 
efficient on bad pavé roads. 

(9) Compound reduction gear is a peculiar and new 
feature, which consists in arranging the gear-box 
with a pair of alternatively engageable, constantly 
running gear shafts. A separate lever controls the 
change from oné gear shaft to the other gear shaft, 
and the normal change-gear lever tontrols the 
ordinary speed changes. This compound gear gives 
two ranges of speed ratios which overlap. Thus on 
the higher ratio the speeds may vary from a lowest 
of one mile per hour to a highest of twelve miles per 
hour, whereas on the lower ratio the speeds may 
vary from two-thirds of a mile per hour to eight 
miles per hour. With two exceptions—the Lanz 
and Biissing, both of which have six-cylinder engines 
—the tractors are fitted with four-cylinder engines. 





The Durkopp engine has a built-up crank shaft 
with hardened’ and ground bearings running im steel, 
bushes. Though this kind of bearing surface has been 
usual for gudgeon pins and for the small ends of the 
connecting-rods of motor engines, and though it 
has been in use for more than a generation on the 
link motion. of locomotives, it is strange that’ its 
application to the main bearings of an internal 
combustion engine should be almost a novelty. 

The Dietz car shows an example of a broken crank 
case due to the four-point suspension of the engine ; 
the lesson to be learnt from this failure is made more 
impressive by the fact that the front axle is of the 
type with a central cross spring and that the rear 
of the frame is sprung on each side, so that although 
the chassis itself has a three-point suspension it has 
not sufficed to protect the engine crank case. 

In the majority of the engines the side-by-side 
arrangement of valves is adopted, in three instances 
the T-headed arrangement is used, and in two— 
the Kampfer and Daimler—the valves are on the 
overhead system. The Kampfer engine is remark- 
able for having water-cooled detachable valve pockets 
of original design. 

In the selection of the type of radiator, preference 
has been shown for the sectional pattern. The tubes 
are of small diameter, and are usually arranged 
vertically in groups about 3in. to 4in. square, threaded 
through the rectangular corrugated gills. The top 
and bottom connections are made by means of rubber 
rings; though this arrangement is good from the 
military point of view, because of the ease with which 
a section can be replaced, the advantage it possesses 
is reduced in some instances by the use of two or 
more lengths of section in the same radiator. 

A clutch of a peculiar type is found on the Daimier 
lorry, and consists of a “ollow coné engaging with an 
external and an internal member; the withdrawing 
gear acts first on the sliding internal cone and then 
on the hollow clutch cone. It does not appear to 
have any advantage over the double-plate clutch. 
Another curious clutch is that of the Stoewer car, 
which has a spider forming what is really an external 
spize rt. 

One of the Ehrhardt Jorries used for anti-aircraft 
work has a four-wheel drive, and is fitted with a 
quick-acting self-contained scotching frame with an 
additional stay taking a direct pull on the axle, which 
is of the double-reduction variety. The winding gear 
on this vehicle has a geared hand traverse for ensuring 
regular winding on the drum. Another Ehrhardt 
lorry has a transverse spring on the front axle; a 
deep internal flange is fitted on the outsides of the 
front wheels, a device that is stated to improve the 
steering qualities in mud of less depth than that. of 
the flange. 

An arrangement for obtaining a long steering 
radius rod is fitted on a lorry in which the steering 
gear is placed very near the axle. The arm of the 
steering reduction-box is connected by a short 
coupling rod to a hangng lever placed some distance 
to the rear; the hanging lever is connected to the 
radius rod, which, by this arrangement, is carried 
forward nearly parallel to the short coupling rod. 

For first-class workmanship it would be hard to 
beat the pre-war 80 horse-power four-wheel drive 
Mercedes (Daimler) lorry. This vehicle is fitted with 
electric lighting gear and an electric starter, the 
charging being effected by a separate generator and 
motor. The front axle gear is peculiar. The halves 
of the driving shafts terminate in mitre wheels, each 
of which drives, through a mitre wheel, a vertical 
shaft co-axial with the stub-axle pin. The lower 
end of this short vertical shaft carries a bevel pinion 
of about the same diameter as the mitre wheel, but 
of different angle, which gears with a bevel wheel 
carried on the front wheel; the whole arrangement 
is neatly cased. There is a mechanical oil feed to 
many parts of the car, including the swivel pins. 
This lorry also has the double cone clutch already 
mentioned, which is operated in this instance through 
the intervention of a wedge piece acting on two 
rollers. The radiator is of the ordinary Daimler 
honeycomb type, in one piece, such as is used on 
touring cars. All plate work is pressed. Holes are 
drilled in many of the parts to lighten them, and 
there are grooves turned in the bevels near the roots 
of the teeth so as to reduce the weight. The body is 
formed with a well having two side pockets, each of 
which contains a bridging plate about 6ft. long, for 
use in crossing ditches. The winding drum is so 
arranged that it can be operated from the side of the 
car, and it has two forward and two reverse speeds. 
The body work is fitted with drawers for tools and 
spares in the best touring car style ; in fact, this is the 
Rolls-Royce of the tractor world. 

Another one of these Mercedes (Daimler) lorries 
has a winding drum with a horizontal axis; it is 
driven by an arrangement of two pairs of mitre whéels 
and a worm gear ; the fair-lead carries the wire rope 
over the petrol drum, which is covered by a protecting 
plate. This vehicle has the double-reduction arrange- 
ment, and the maximum ratio of reduction obtainable 
is as great as 140 to 1. 

An arrangement, trifling in character, consisting 
of an extra dark cover for the side lamps of the lorry, 
is evidence of the careful attention to detail in vehicles 
used for anti-aircraft work. 

The Biissing tractor, which has a six-cylinder engine, 
is fitted with a double spring arrangement rather 


common on the lorries. The plate springs of the front 
axle, avid in some cases of the back axles, are con- 
nected directly or through the intervention of levers 
to short helical auxiliary springs. The design pre- 
sents several features which are unusual; the front 
axle is built up with detachable pieces to take the 
tops of the stub-axle pins; there is a winding drum 
in the front under the radiator, and there is a central 
fair-lead-for the rope. The tractor is fitted with front 
and rear anchorage, and it is provided with a gear 
for extruding the spuds in the back wheels, which 
are driven by a double-reduction gear and chain. 
The. back springs bear on good substantial slides, the 
arrangement being very similar to that of our Albion 
lorry. 

The smaller Biissing four-cylinder is similar, but 
in several respects better, and it was more popular. 
It has a very strong dumb-iron arrangement and a 
deep frame, which is a good example of pressing with 
two changes of plane. 

The Péhl tractor resembles the Dietz, but has very 
small ground clearance under the winding drum. The 
steering mechanism includes a reduction gear, extra 
to the worm reduction, on the steering pillar. 

Among later designs there are some chain-track 
tractors of German make. The Lanz tractor, driven 
by an engine giving 125 horse-power at 900 revolu- 
tions per minute, is supported by four pairs of rollers 
to each track, which is a copy of that used in the Holt 
caterpillar; the pairs of rollers carry the tractor 
through short plate springs bearing on the roller 
axles, and there is a stop block of triangular form 
arranged to limit the travel. The steering is con- 
trolled by a wheel which acts, through friction 
clutches, alternatively on the chain tracks. 

The Heinrich-Daimler chain track machine has 
three spring-supported tracks with four axles to 
each. It is 9ft. 6in. wide, and, therefore, above size 
for the English loading gauge. The arrangement 
of the engine and gear is crude, and accessibility is 
very bad. A gear consisting of a hand pump and 
attachments is provided for starting the engine by 
forcing a priming charge into the cylinders. 

The Linn chain-track machine has a von Blerck 
engine. It is apparently of American design, and 
had been used by the Germans after capture from 
one of our Allies. It has the Lombard arrangement 
of intermediate roller chain that is fitted on the log 
hauler and the Allis-Chalmers American tractors. 
The length of track bearing on the ground is about 
5ft. 6in. Another similar tractor, captured in Russia, 
is arranged to run on snow, and has two sledges 
6ft. long in front, in place of the usual steering 
wheels. 

In the motor lorries there is a great tendency to 
use standard car parts, but the frames, sprockets 
and chains are much heavier than in the British or 
American practice. 

The Adler 3-ton lorry is an example of this, and 
has a pressed plate frame of fin. steel, 54in. deep and 
4iin. wide, and also truss rods. Advantage is taken 
in this construction to drill more holes than would be 
safe in an English frame. The back springs are 4ft. 6in. 
long and 2%in. wide, and are built up of eleven Hin. 
plates. The radius rods are of the banjo plate pattern, 
but fitted with an unusual arrangement of internal 
and external threads for adjustment. The ball 
joints on the steering rods are well protected from 
mud and water, and the front axle has the bearing 
surfaces well arranged, well lubricated and kept close 
to the wheel centre. In this case, as in most others, 
the jaw is formed on the plain axle and not on the 
stub axle pin. 

The Benz 3-ton lorry provides an example of good 
towing gear. It has a peculiar spring arrangement con - 
sisting of one semi-elliptic spring shackled to a quarter 
elliptic. The back towing hook is substantially 
carried by a short cross member, secured to two 
diagonal braces and a volute spring is provided to 
take shock. The radiator is of the sectional pattern, 
but has two short sections at the outside. The wheels 
are cushioned by a form of construction in which 
wooden blocks are carried on a metal centre with iron 
tires shrunk on. 

The Biissing 3-ton lorry has a peculiarity in the 
radius rods, which are fitted with volute springs. The 
frame is a rolled channel with the open side outwards. 
It is fitted with sprags and built to the German army 
requirements, 

The Daimler lorry resembles the Milnes Daimler 
used here. It is fitted with a central sprag, and has 
a back axle of cylindrical section flattened on the 
side, and the drive is by pinions gearing into internal 
gears on the back wheels. 

The Durkopp chassis has the towing hooks cast 
in one piece with the dumb iron—a weak form of 
construction. The steering gear has also a weak 
feature in its abnormally long arm, curved and 
cranked as though it had been designed by Heath 
Robinson. This lorry is fitted with double reduction 
gear, and the brake drums are of very large size, 
12in. diameter by 8in., wide placed before the final 
reduction. 

The Dux lorry is an example in which two lami- 
nated joints are used for the couplings between the 
gear box and the double reduction gear, as well as two 
laminated joints between the engine and the gear box. 
The latter is of unusual form, of A shape, the long 
arms being carried backwards to suspend the box 





from the frame. Actually, it 1s a four-point support 
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TECHNICAL PARTICULARS OF CERTAIN MECHANICAL tANS 


| Gear ratios. 
; 


Ti y | | | | 
Bore and 


Cubic | Clutch 


Type | Nos 2nd | 3rd 


OPEL, 
(Lorry 


No. 


61638 


BUSSING, No. 66431 
(Lorry) 


DURKOPP, No.61668 
(Lorry) 


1AIMLER, No. 61636 
Lorry) 
No 


DUZ, 61738 


(Lorry 


MERCEDES, 

No, 63611 (Car 
WANDERER, No. 
63667 (Car) 
No. 66358 


ADLER, 


Lorry 


BENZ, No.63631 (Car) 


BENZ, No. 64100(Car) 


PAVESI-TOLLOTTI 
(Tractor 
No. 


F.LA.T., 61689 


Le rry) 


HANSA-LLOYD 
No. 61633 (Lorry) 
No. 


MULAG, 61674 


Lorry 
F.1.A.T., No. 61649 
Tractor) 


STOEWER,No. 61606 
(Lorry) 
No. 


N.A.G., 66416 


Lorry 


BENZ, No. 


(Lorry) 


61634 


OPEL, 


(Lorry 


No. 


EARHARDT (Tractor) 


BUSSING (Tractor) ... 


EHRHARDT (Lorry 


HEINRICH 
pillar 


(Cater- 


BENZ (Tractor) 


HORCH (‘Tractor 


DURKOPP 


Tractor) 


PODEUS (Tractor) ... 


MERCEDES (Tractor 


DIETZ (Tractor) 


MERCEDES (A.A, 


Lorry) 


POH! 


Tracto: 


LANZ (Tractor) 


| Cyls. | 
in. 


Rail Type | 4 


5-11» 


Stroke 


4°31 x 


in. 
6-0 


5°31 | 


2x 5°11 


Rail Type 


22/50 H.P 
PS. 50 


40/49 HP. 


4-wheel drive 
A.A. Gua- 
mounting 


2 engines 4 
each 
engine 


4-wheel type 4 


1-wheel type 


i-wheel type 


1-wheel type 


4- wheel drive 


100 H.P. 


4-wheel drive 


4-wheel 


Fitted | 


| Governor. | 
} 


Lubrication. 


| capacity. | 


Carburetter 





Yes Pump 


Yes 


Splash 


cv, in. 


Mechanical pump 


Mechanical pump 


Forced 


Mechanical pump 


Forced 


Forced 


Mechanical pump 


Pump, Albany type 


Forced feed 


Forced feed 


Forced feed 


Forced feed 


Pump 


Pump 


Pump 


Pump and trough 


Pallas 


Bussing 


Zenith 


Zenith 
Exhaust heated 


Fiat 


Pallas, gravity feed 


Pallas 


Pallas 


Cone 
Cone 
Cone 
Cone 
Cone 
Cone 
Cone 
Cone (Leather 
covered) 
Cone (Leather) 
Cone (Leather 


covered) 


Leather covered 
Cone 
Metal Disc 
Cone 
Cone 17in. Dia. 
Plate 
Cone 
Cone 


Multi Disc 


Cone 


| 
} 
} 
| 


| 
\— |} 


20-0 | 


24-0 | 


15 tol 
19-0 


61-50 | 


14-0 
101-0 
33-32 | 
51-3 


61-38 


150-0 


| 
shige Be al 


Top | Reverse. 


14-0 8-5 


| 

| 90 50-0 
| 

67.0 
88 0 
14-0 58-0 
3°75 to 1) 19°25 to} 


50 80-00 


25 0 
103.0 


61 82 


4-1 


15 60 0 


TECHNICAL PARTICULARS OF CAPTURED SPECIMENS 


Splash to big end. 
Forced to mains 


Splash from trough 


Splash to big end 
Forced to mains 


Forced 


Fureed 


Splash to big eud. 
Forced to mains 


Splash to big ends 
and cylinder 
walls 


Rings — Big ends. 
Cam feed—Cyls. 
aud all bearings 


Forced 


Pump independent 
feed to mains and 
by centrifugal to 
big ends (web 
rings) 


Forced 


Jain independent 
feed—:main bear- 


ings, timing gears | 
Cen- | 
web! 


and cyls. 
trifugal 
rings—big ends 


| Forced— mains. | 


Rings on webs 
centrifugal — big 
ends. 


567.6 


567.6 


601.6 


1935.6 


{2 Pallas. 


Zenith pressure 
feed. Heated 
from manifold 
on exhaust pipe 

Bussing. Gravity 

feed 


Zenith pressure 
feed. Heated 
from manifold 


on exhaust pip 


Pressure feed 
Heated from ex 
haust manifold 


Zenith 
feed. 
from 


pressure 
exhaust 


Gravity feed 
Heated from ex 
haust manifold 

Gravity feed. Hot 

air intake 


Solex 
feed 
from 
manifold 


Gravity 
Heated 
exhaust 


Pressure feed, 
Heated from ex 
haust 


Gravity 
feed, Heated 
through main 
bearing webs 








Heated | 


Cone type. 16in 
dia, 34in. face 


Inverted cone type 


6in. 
face 


Cone type. 
dia. 3tin 


Double cone. Mer 


cedes type. 


Multi disc. _Dises 
Yhin. x 1/32in. 


Cone type.  1S8in. 


»« in. race 


Internal cone 


Plate type. 18in. 
outsite casting 


Mercedes 


type. 
Double | 


cone 


Cone type 24in. | 
dia. 4}in. face 


| Mercedes’ type. 
Double cone 


Z4gin 


face 


Cone feed 
dia. 4tin. 


19°685in, dia. 


95-1 65-1 
236-1 


147-1 


190-1 50-1 
200-1 100-1 


61-1 35-1 


forward 
forward 


130-1 | 724-1 
1 {1324-1 


1 | Ap 


2-1 


24-1 
54-1 


100-1 
200-1 


64-1 


1 reverse 


] | reverse 


High 

45-1 

Low 
825-1 


94-1 


Low 

§2-1 

High 
174-1 


jist Train 


1 | 


62-1 


)2ndTrain 


1 


8 | forward | 


208-1 


2 | reverse 


| Bot |tom 
| MultiPlate. Plates | 192-1 | 114-1 | 38-1 
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USED BY ALLIED AND ENEMY FORCES. DURING THE WAR, 1914-1918. 





















































sas | | 
| Hand When Lat anea | Overt Dimension, 09 fo 
a ae } ; re } ' with | | Total” | 
Frame Sections. Frovts Rend: by Overall Track. ) Wheet | winding | Extreme Laie ares | Weight Remarks. 
| Diameter x Width. | Diameter x Width. Front. Rear, | Base. | drum. | Length. | : | gat, | | 
pec _| wld sols ais ere aa 17) ass pid 4 L. # 
Inches. | ft. in. ft. °in. |" ft. in. geen 1 eet. OP fe. el? Dome 
Channel, } x 24 x 5) | a7in. x 5.5in. |} 30in. x 5.5in. 56'S oe Fe 6 No [iso 8 fee6 4 ee ie - -— 
| | | } { 
| 2ft. 10in. x 134in. | 
Channel, f% x 2f¢x 55% | 2ft. 3im. x 7in. (Gin. tire, twin) 5 4 59 ive. 4 Yes 20.0.5). BM |. 6.90) oe ae 
Inside of chassis) (Gin. tire) | | 
Channel, gp x 2% 7 | 2ft. Bin, x ‘bin. | Sf 4in.'x afin, | BG] 8 2S 44° | No © | 20 4 Fobat Pe sicige 09 
| (4}in. tire) 
| | | | | | | 
Channel, .% x 23 x 744 “ft. din. x Shin. 3ft. x Idin. | 5 he] 6 2 0 18 we fF No 20 1 6) She pen TolOs'4 _ | Overhead valves 
| | } | | j | 
| | | 
Channel, { » 23 * 64 2ft. Bin. « din. | 2ft. Sine « 11 fin. 6 8h 1 6s | 18 6 No! §| 21 0 6 6 | 63 | — _ 
| | | | 
| | } | 
Channel, f; * 2y'9* 5; | 2ft. 10fim. x Spyin. | 2ft. 10fin. x 5 5,in. 4 10 4 10 10 8 | Nos fi 146" | 67 6.9 4 -- = 
} 
| i i } | 
Channel, #; 1/, 23 oft. x Bin. (will take | 2ft. « din. 38 9 3 9 710 =} No / 10 8 | 4.0 — —- _ 
2ft. 6in. x Shin. tires) 
Sft. 3fin. x 4fin. 
Channel, 4 tay i 2ft. Gin, x Sdin. (iueasurements 5 G3 6 7 13 75 No 20 2 op, ae ee, Ta 
33in. 12in. 
Channel, { x 14 24 2ft. Sgin. x Shin, 2ft. Sgin Shin 5 4 6 4 ' 910 No 13. 6 5 4 5 9 
Channel, 4; * 23 * 434) vit. 10gin. x 4fin. 2ft. 10gin 5 Pin 410 410 10 11 No 15.14 5 10 5 0 ss 
4ft 14in 
Channe!, } x 34 x 8 2ft. 114in. « Qin. Caterpillar type 6 8 6 104 10 10 Yes 16 0 , eo 6 9 — | oad platforns, 
wheel) ft. 3in. x 3ft. 10in. 
Chounnel, 7 23 5h 2ft. bhin. « Din. 2ft. sin. x Sin. 5 11 6 3 12 0 No 18.7 6 5 a _ -— 
Twin tire. 
Channel, , =~ 23} hg 3ft. D4in. « din 3ft. din. x 44in. x 2in 5 4 5 9 13 2 No 21 0 6 6 9 90 Load platform, 
12ft. 3in, x 6ft. Gin. 
Channel, %, 22 5,8 3ft. O8in thin 3ft. diin x 43in. « Yin 6 3 $$. 3! 13. 0 No 20 69 6 3 8 6 Load platform, 
11ft. Sim. x 6ft. 
Channal, 23 7} 3ft. Oin. x tin ift. 7in. 6 1 6 3 11 2 Yes 18 2 ‘8 9 6 7.9 Load platform, 
9ft. Jin. x 4ft. din. 
Channel, } x 3} x 64 3ft. Zin. x din 3ft. Sin, x bin 5 8 6 0 13 11 No 20 6 6 6 9 6 4.20 
| | | 
vs x 4 x 6} oft. Ofin. x din 3ft. 11 fin 4}in 5 8 6 23 15 3 A No 22 8 6 3 8 6 | 4.35 Load platform, 
} | 13ft. 6in, x 6ft. 
oe See 2ft. 9in. x din 3ft. din. x 53in 5 8 6 0 14 2 No 21 6 6 3 8 9 | 3.85 |. Load platform, 
| 18ft.3in. x 6ft. 3in. 
Channel, 2} x 4% x 54 |  3ft. Ofin. x 4fin 3ft. 3}in. «x 4}in. x 2in & 7 6 0 14 4 No 20 8 6 0 6 7 4 — Load platform, 
12ft. x 6ft 
OF MECHANICAL TRANSPORT VEHICLES. 
; “ is 
6in. x Yadin. x fin sft. x Ogin. ift. x 58in. 5 34 5 4 14 3 Yes 24. (0 7 4 9 10 -—— —_ 
63in. x 22in. 4ft. 3in. x 10in 6ft. x lft. 6in PS 3g 7 (0 12,0 Yes 2010 | 7 0 - t'’ 82 — 
2ft. 10in. x gn. ft. Ohin. x 4in 6 1 6 6 1s 1 Yes 23 4 6 8 7 8 | 5°85 — 
suilt up type 3ft. Yin. dia. at turn — } — | _ } 9 6 -| Nei 2:1 28) 67 "Ss — a } — 
| | overall 
10ia. x 3gin. x {yin Bit. dn. x = 10ft. 6ft. lin. x lft. 6gin 7 (0 7 6 13. «1 Yes 2r- 0 a —- ro are 
(front) | i 1 
Sin. x 2¥in. 4ft. lin. x 10m. | 6ft. lin. x Ift. Shin 6 10 7, 2 11 10 Yes 200 T°2 9 0 | 7.31 
; (rea ) | 
| 
} 
3ft. llin. x Qhin. | 7ft. din. x 1ft. 5jin 7 6 76 of War6 Yes DSIGHOT SF | 810 | 7.45 
| | } | 
| | 
Shin. x 3in. | 4ft. Sin. x 9hin | 8ft. 2in. x 1ft. 7in p> Age aes BRR OFS GO Yes 22 4 7 10 10 0 9.11 
| | | | 
| | Q 
8fc. 11¥in. x 7]ia {'t. Fhin. x 1 ft. 24in. 6 9] 70 11 2 Yes 204 6 4 10 6 4°82 
3in. x 8.n 4ft. lin. x 9hin | 7it. din. x 1ft. 6in. DOU F Oo YrrFe 08F Yes 21 0 7 3 9 5 9.66 
} } | 
| | 
} 
| | | 
: . . | - - = at a mn “- 
6,in. xX 3]in. 2ft. 8in. x 5hin. | 2ft. 6in. x it. 0in, | 95 7 Bild 12: 7 os 200 | 6.10 BanGs. abi 4&4 rm 
(at cen re) er 
| 4ft. 2in. x hin. 5f1.9}in. x 1ft. 54io bob Hi 2b fo d2, 8 Yes 20.3 7.3 10 0 8°98 — 
| ' 
| | 
| | | | 
| | fe Poy | 
} ~ ~ | 
10in x i 4'a. x sail 3ft. Zin. x 9fin. 7ft. 8in. x lft. 6in. 6 104 7 34 |. 13 0 Yes |, 20 8 I Witla cite Sc, cecttatt ok 7 
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and not'so good as it would at first sight appear to be. 

The Hanza Lloyd lorry has a flat bar tie-rod-under 
the frame adjusted by screws and nuts for lengthen- 
ing the compression pieces and the ends anchored 
to brackets on the frame. It has auxiliary shock 
absorbers to both front and rear springs. The tires 
are of unusual construction, twenty-four rubber 
blocks about 2}in. by 4in. by 2in. thick being arranged 
in light steel pressed cups and forced into the solid 
tire. 

The Mulag lorry affords another example of the 
use of the flat plate tie-rod. The auxiliary springs 
are arranged in front in such manner as to be liable 
to damage. The steering gear has a ball socket felt- 
sealed joint of good construction. 

The N.A.G. is an example of the pre-war German 
subvention chassis. 


The Opel lorry has a live axle, and in the example , 


shown is fitted with detachable railway tires, and 
with an intermediate gear box to adapt it to railway 
conditions. 

Among other exhibits of interest is a small Benz 
car fitted with railway tires and a horizontal central 
circular race carrying a set of four jack screws. 
These screws can be lowered on to the track and used 
to lift the race sufficiently high for the tires to clear 
the rails. The body of the chassis is fitted with four 
brackets carrying rollers, which ehable the car to be 
turned on the race bodily for running backwards. 
The wheels are greatly dished to take the railway 
tires, and an arrangement of hooks for limiting the 
travel of the back axle is fitted to prevent trouncing 
and derailment at points and crossings. 

The Wanderer is a cycle car with bicycle wheels and 
wooden block tires—an evidence of the shortage of 
rubber. It is arranged to carry two passengers, and 
has a small engine described as 5-15 horse-power, 
according to German rating. 

The carburetters and magnetos have been re- 
moved from most of the exhibits, but it is worthy of 
notice that the Germans did not use paraffin as fuel, 
but in the event of shortage of petrol, used a mixture 
of benzol and wood spirit. 

There are two Italian tractors presenting quite 
different features. The Fiat tractor shows the 
Italian partiality for the girdle for increasing the 
adhesion and reducing the insistent weight. It is 
carried on a frame arranged as an enlarged wing over 
the back wheel, and is easily put in place, the time 
required being, it is stated, only 3 min. with a pro- 
perly drilled crew. The girdle clips on and is driven 
by projecting pegs about Itin. cube, 4%in. pitch, 
formed on the inside edge of the back wheel tire. 
The chain drive is enclosed in a substantial case. 

The Pavesi tractor has a permanent girdle, for 
which it is claimed that two of the feet are always on 
the ground. It is also fitted with a curved jib, which 
can be easily dismounted, for lifting large objects. 
The front axle is centrally pivoted and carries two 
pins for the bottom centres of the jib. The steering 
shaft is vertical. The radiator is of large size, 2ft. 6in. 
in diameter by 5in. thick. The girdle plates are 
secured to compression springs carried in the tubular 
spokes of the back wheels, and each fitted with a 
hook to limit their travel. 

The Exhibition will be found well to repay a visit 
from those interested in the production of mechanical 
transport subsidy vehicles. 








Riveting on to Small Tubes. 





Some ingenious little tools which have been devised in 
Germany for making riveted joints with small tubes in 
connection with aeroplane construction are described in a 
recent publication of the Air Ministry. The difficulty in 
making such joints is, of course, to get the rivet into its 
hole from the inside of the tube and to hold up against the 
head while it is being closed. 

The device shown in Fig. 1 is employed to get the rivet 
in place. It comprises a head of about the same diameter 
as the bore of the tube, attached to a stem long enough 
to reach the rivet hole from the end of the tube. The front 
of the head has a notch cut in it, which is used to feel 
about with for a pin passed through the rivet hole from the 
outside. In this way the device can be got into register 
with the hole. Inside the head there is a clip for holding 
the rivet by means of a light spring. The clip works in 
slides lying at right angles to the length of the tube and 
can be pushed forward by a bel] crank and link which is 
brought out to the rear end of the stem, where it is fitted 
witha handle Thus it will be seen when the tool has been 
got into position the rivet can be pushed up through 
the hole. The rivet s then grasped from the out- 
side and the inserting device withdrawn, a slot being pro- 
vided in the holder to permit its being slipped from under 
the rivet head. 

Two styles of dolly have been made for holding up the 
rivet while it is being closed. One is shown in Fig 2, and 
is merely a piece of metal, with a groove to take the rivet 
head, on the end of along stem. It is held up to its work by 
a peg passed through a hole in the side of the tube opposite 
to the rivet and engaged with a recess in the dolly. The 
other form, shown in Fig. 3, does not require a second hole 
through the tube. It is made of two wedge-shaped parts, 
which are slipped into the tube in the slack state and are 
tightened up by a hand wheel and screw when the rivet 
has been engaged. It is, of course, only necessary to sup- 
— tube from the outside to enable the rivet to be 
closed, 

The gadget shown in Fig. 4 both inserts the rivet and 
holds it up during riveting. It takes the form of a sub- 
stantial block fitting the bore of the tube, At the front 





end it has a groove which is used for positioni rposes 
as in the case of the first tool: inside ¢ the biselt akdléeiatmn 
ating at the base of the positioning groove there is a tunnel, 
which is used for the introduction of the rivet. When the 
tool has been set in place a rivet is shot through this 
tunnel by means of compressed air and projected through 
the hole in the tube. The rivet is then held by means of a 
coiled spring in a branch tunnel, which is shown in the 
advanced position holding the rivet. The whole block is 
then given a slight rotary movement and the rivet head is 
engaged by a transverse excentric groove, which provides 
the necessary backing to take the blows of the riveting 
hammer. 

The devices hitherto described for introducing the rivet 


outside whilst it is being closed fail in the case either of very 
long tubes or of tubes closed at the ends. 
Junkers, of Dessau, conceived the idea of using hollow 
rivets in such eases, inserting them from the outside and 
clenching the locking head inside the tube from the out- 
side. A device contrived for this purpose is shown in 
Fig. 5. It consists of a tubular supporting block H, in 
which the riveting tool K can be pushed and turned. The 
latter has at its upper end a square neck acting as a socket 
for a crank handle. The ends of the forked arm FE engage 
in a groove in the centre of the riveting tool, while the 


Professor H. | 
| coupling, and on its left,is the back pressure pipe. Imm. 





| branch 


lower arm D is fixed to the supporting block H. [If a strut | 


or similar part A has to be riveted to the tube the hollow 
rivet B is inserted from the outside in the rivet hole, the 





Fig : 




















Fig. 3. 


“ 
THe Enoncen’”’* 


realisation, however, are so formidable that there is no 
early: prospect of the projet! being undertaker either by 
State or private enterprise. 








A BUFFER STOP COLLISION. 





Tue buffer stop collision of August 4th at Littlehampton, 
on the London, Brighton and South Coast Railway, has 
been reported upon by Colonel Pringle. Passenger traiys 
on that line use the Westinghouse brake, and in ordor 
to meet the conditions involved in the employment <{ 


into the tube from the inside and supporting it from the | “ motor trains,” the cars have four air pipes instead o/ 


one, and four hose couplings at each end. The usual 
Westinghouse pipe is immediately to the left of the sero, 


diately to the right of the screw coupling is a main storay,, 
pipe, and next to it is the regulator pipe. On the day 
of the accident a couple of trailer cars had been put on a 
train. running between Littlehampton, For| 
Junction and Arundel. At 1.4 p.m., this train left Littl: 
hampton for Ford Junction, and on its arrival the engine 
was disconnected and ran round its train in order to tak. 
the train back to Littlehampton, The engine was no\y 
next to one of the trailer cars. The Brighton Compan, 
allows its traffic staff to uncouple and couple engines, anil 


| the work in this ease was done by a man who was ver 






































Fig 4 
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« 
TOOLS FOR INSERTING AND CLOSING RIVETS IN SMALL TUBES 


hook is passed through the hollow rivet, and the support- inexperienced indeed in it, and who for months had not 


ing block H is placed upon the rivet head. By compressing | coupled up @ trailer car. 


He had never received any 


the plier handles the riveting tool is raised and the hook | instructions in the work, and it is not surprising to hear 


pressed against the rivet from the inside. 


tool is now simultaneously turned by means of the crank | pipe. 


If the riveting | that he coupled up the storage pipe instead of the train 


The driver had, eight days previously, seen this 


handle the rivet is pressed down evenly and forms a lock- | mistake made, and had told the station-master. Yet he— 


ing head inside the tube. If the plier handles are released, 
then, by again inclining the whole device, the hook can 
easily be removed from the inside of the tube. 








WATER POWER IN THE ARGENTINE. 


AccorDinG to a report by Mr. H. 0. Chalkley, Com- | 


mercial Secretary to H.M. Legation in Buenos Aires, 
interest in the possibility of utilising the Iguazt waterfalls, 
ituated on the tributary of that name of the river Alto 
Parana, for the generation of electric power, by installing 
a hydraulic generating station at Iguazu, has been revived 
on the initiative of the Argentine Minister of Foreign 
Affairs after a visit to the locality. In July, 1919, the 
Government authorised the Director-General of Naviga- 
tion and Ports to earry out a thorough hydraulic survey 
of the river Iguazu, with a view to determining its effective 
water power, and a sum of 10,000 pesos has been granted 
to defray the cost of the survey. The Brazilian Govern- 
ment has been approached with a view to obtaining their 
co-operation or authorisation for carrying out the surveys 
in the zone under their jurisdiction. At the same time the 
Minister of Public Works is charged with the task of pre- 
paring the outline of a scheme for the utilisation and 
transport of this power to Buenos Aires and other large 
centres of consumption. The falls are situated on the 
border line between Argentina and Brazil, some 800 miles 
from Buenos Aires. They have 275 cascades, one of which 
has a sheer drop of 213ft. The opinion of United States 
engineers, obtained through the Argentine Embassy aj 
Washington, is that the scheme is technically feasible. 
The financial] and engineering factors involved in its 


the driver—failed to observe tho rule as to seeing that 
| the brake was in order “ at each station whore the engine 
| is changed.” The guard also failed to obey the rule to 
| ““aseertain whether the brake couplings are connected,” 
| and it is doubtful, further, whether he made the pre- 
| seribed test. Furthermore, the station foreman had not 
| thought it necessary to explain to the man the differences 
in the hose eouplings at the end of a trailer car; he 
expected any of the porters to come and ask for informa- 
tion if they were in doubt. He did not see the engine 
re-coupled or the guard test the brake or examine the 
coupling after connection—all duties he should, under the 
rules, have performed. We need say no more on this 
point, nor relate the sequel. One little detail—that 
should have been patent to whoever designed these 
couplings—would have prevented the accident. Instead 
of the three additionsl unions being of a different size 
from that of the train pipe, they were of the same size ; 
all were of lin. diameter. That confusion was expected 
is shown by the fact that not only, in accordance with the 
brake rules, was the train pipe painted black and the 
other pipes painted red, but each pipe was lettered. The 
red paint had lost its colour and the pipes were as black 
as the train pipe, and the name pletes could not be read 
because of the vestibule at the end of the coach. Colonel 
Pringle says in his report, on which these comments are 
based, that he understands that the company proposes 
now to provide coupling heads of smaller diameter on the 
three additional pipes. 











A MESSAGE from Zurich states that a locomotive fitted 
with a steam turbine, and built by the Locomotive Works 
Company, of Winterthur, has recently been undergoing its 
trials between Romanshorn and Winterthur, 
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FIG, 1 


High-pressure Geared Locomotives. 

GEARED locomotives of different designs are used to a 
considerable extent in the United States on secondary 
lines having steep gradients, and also on forest and indus- 
trial railways and on construction work. ‘In most cases 
they follow ordinary locomotive design as to their boilers, 
but the Bell geared locomotive has the distinctive feature 
of a high-pressure boiler using petroleum, petrol, distillate, 
or crude oil for fuel, although coal or wood can also be 
used. 

These engines 


see Figs. 1 and 2--are intended parti- 

















FIG. 3—BOILER OF BELL LOCOMOTIVE 


cularly for use by contractors on engineering construction 
work, in which kind of service the ordinary small steam 
locomotive is at a disadvantage owing to its low piston 
speed, its high weight in proportion to power, its high rate 
of fuel consumption, and the time consumed in getting up 
steam. On the other hand, they are strong, serviceable, 
and reliable. 

In the Bell locomotive the horizontal boiler, which 
resembles a condenser in construction, as will be seen in 
Fig. 3, consists of closely packed small steel tubes in a 
cylindrical shell, with the tubes brazed into the fire- 


A working pressure of 300 1h, ‘o 350 1b. per square inch is 
carried, with a factor of sa.cty of 10. ith a cold boiler 
steam can be raised in from ten to twenty minutes. 

A special feature of the locomotive is that the cylinders, 
valves, motion and main spur gear form a self-contained 
unit between the frames—see Fig. 4—which ean be 
handled bodily by a crane and can be removed and re- 
placed in less than two hours. The engine has roller 
bearings and drop-forged parts, and runs in oil in a dust- 
proof casing. Only one man is required to operate the 
locomotive. 
has no hand oiling to do. These locomotives can start 
and pick up a load quickly and run at good speed. An 
engine built for a 24in. gauge line in South America has 
cylinders 4in. by 5in. and 20in. wheels on a wheel base of 
3ft. Its boiler is 25in. diameter, with 106 square feet of 
heating surface, and the total weight of the machine in 
working order is about four tons. . The locomotives are 
built by the Bell Locomotive Works, New York, in sizes 
weighing from 2 to 18 tons. 








RAILWAY PRACTICE IN SOUTH AFRICA. 


A PAPER on “ Railway Practice in South Africa’ was 
read before the, Manchester University Society by Mr. 
Alfred E. Snape, A.M. Inst. C.E., on October 26th. In the 
course of his paper, Mr. Snape dealt at considerable length 
with the railway systems in South Africa. He said that 
the main features of the Union’s railways and of all the 
railways connected with them on the borders of the Union 
was the gauge, which is 3ft. 6in., and which is practically 
universal over the Union and all the contiguous countries. 
He said it was not within the bounds of practical politics 
to widen the gauge ; the expense would be too great. The 
chief problem, therefore, which faced South African 
engineers was to bring the railways and the rolling stock 
to a state of the highest efficiency, He said there had been 
two special incentives to the construction of railways in 
the Union, viz. :—{a) the discovery of diamonds and the 
founding of Kimberley, and (b) the discovery of the gold- 
bearing banket reef and the growth of Johannesburg in 
the eighties, The main railway reticulation system of 
the Union was founded upon reaching those two towns 

The author then went on to describe the engineering 
difficulties, due to the peculiar topographical and financial 
conditions pertaining to South Africa, which had to be 


overcome. Originally, he said, all heavy traffic was from 

















FIG. 4—CYLINDERS, VALVES, 


box tube plate and expanded inte the smoke-box tube | 
plate. The shell and fire-box tube plate age of one piece | 
of pressed steel, with the smoke-box tube plate welded in. | 
The shell is reinforced by a wrapping of several. Jayers | 
of piano wire, wound on tightly under tension, thus giving | 
a combination of high strength and low weight. There | 
are no seams, stays, or rivets. 

The fire is\so distributed as to give maximum heat to 
the lower rows of tubes, and only a comparatively low heat 
to those above the centre'line or those not covered by the 
water, the heat in the upper tubes serving to dry and super- 
heat the steam, The boiler is easily cleaned or replaced. ' 


MOTION AND GEARING OF BELL LOCOMOTIVES 





He controls the fire by a single valve, and | 


the coast inland, the chief exports—gold, diamonds, | 


ostrich feathers. and wool—being light. 
however, the conditions are reversed. With the develop- 
ment, of the coal trade, the heavier traffic was from inland 
‘to the coast, and the re-grading scheme, it was explained, 
provided for maximum gradients of 1 in 66 and minimum 
curves of eight chains. 


At present, | 





| width for sidings and stations had to be given by the owners 


of the land. 

Mr. Snape paid a high tribute to the efficiency to which 
locomotives, rolling stock and permanent way had been 
brought. Maximum axle loads of about 18 tons had, he 
said, been attained. The maximum weight of the engines 
was nearly 105 tons, and that of the tender, with water 
and coal, about 55 tons: the maximum tractive force 
being 46,000 lb. On the main lines rails of 80 Ib. section 
were now adopted. They were laid on sole-plates at the 
sleepers and attached by coach screws. The sleepers 
measured 5in. by 10in., and there were.2112 of them to the 
mile. The bridges were, the author continued, mainly of 
steel lattice construction and in units of 130ft. span. They 
were carried upon cast iron cylinders. 

Mr. Snape then alluded to the special problems which 
affect South African railways, viz., the difficulty of obtain- 
ing water supplies and the troubles due to washaways. 
The heavy rains only occurred, he said, at intervals of 
years, and the earthworks were usually light. The 
question thus arose whether it were not better to allow 
these washaways to occur and afterwards to make the 
necessary repairs, rather than to incur heavy capital 
expenditure in counteracting them. He said that a final 
opinion on that question had not yet been reached. 








SHIPBUILDING AT BARCELONA. 


FoLttowimnc the announcement we gave in a recent 
issue to the effect that John I. Thornycroft and Co., 
Limited, had taken over the management and control of 
the Astilleros del Mediterraneo Shipyard at Barcelona, 
the news has now arrived of the launching from that 
yard of the steamship Berga. The vessel was under con- 
struction while the negotiations were taking place with 
Messrs. Thornycroft, who afterwards took charge of the 
work and expedited its completion. The Berga is thus the 
first vessel to be launched under the joint control, She 
is a merchant vessel of 1625 tons displacement, with a 
carrying capacity of 1020 tons, and has been built for a 
Spanish firm under the inspection of Lloyd’s Register 
Branch of the Spanish Shipping Company. 

The Berga measures 192ft. between perpendiculars, with 
@ maximum beam of 29ft. and draught of 14ft. She will 
be driven by triple-expansion engines with cylinders 
having diameters of 12in., 30in. and 32in., which are to 
develop 500 indicated horse-power, steam being generated 
in two boilers working at & pressure of 180.1b. per square 
ineh. For working the ship’s auxiliary gear, three small 
steam engines and a motor engine are installed, and there 
are also a wireless apparatus and electric lighting. The 
Berga’s eargo holds carry 518 and 882 cubic metres 
respectively, her bunkers have a capacity of 230 tons, and 
her two ballast bunkers carry 77 and 99 tons respectively. 

A twin vessel to the Berga is now approaching com- 
pletion, while two larger ships which are to carry 2500 tons 
are under construction in the same shipyard, and are 
already well advanced. It is hoped to commence work 
very shortly on two 2700-ton vessels, and also on several 
smaller boats for which definite orders have been placed. 








NAVAL ARCHITECTS’ AWARDS. 

THE following scholarships in naval architecture and 
marine engineering have been awarded by the Council of 
the Institution of Naval Architeets :— 

Naval Architecture.—Vickers Scholarship, £150 per 
annum, to Mr. E. Smith, of Messrs. Denny Brothers, 
Dumbarton; J. S. White Scholarship, £100 per annum, 
to Mr. C. A. Oakley, of Messrs.- John Brown and Co., 
Clydebank; Hawthorn Leslie, Scholarship, £150 per 
annum, to Mr. E. F. Craggs, of Messrs. Hawthorn Leslie 
and Co., Hebburn-on-Tyne : Denny Scholarship, £75 per 
annum, to Mr. J. A. Bennett, of Dumbarton. 

Marine Engineering.—R. L. Scott Scholarship, £150 per 


‘annum, to Mr. A. Cameron, of the Fairfield Shipbuilding 


The heaviest re-grading was being | 


done on the Durban-Pietermaritzburg section, which is | 


about 60 miles long, at an expenditure of over £25,000 per 
mile. The Union was saved any expenditure on lands 


except in special cases of developed land or land in towns. | 


By the general Jaw a strip 100ft. wide with additional 


and Engineering Company, Govan : and Denny Scholar- 
ship, £75 per annum, to Mr, F. R. Topping, of Dumbarton. 

Research.—Sir William White Post-Graduate Research 
Scholarship in Naval Architecture, £150 per annum, to 
Mr. A. Fletcher, B.Sc., of Messrs. Swan, Hunter and 
Wigham Richardson, on the nomination of Armstrong 
College, Newcastle-on-Tyne. 
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Travelling Gantry Crane. 





A TRAVELLING gantry steam crane which has recently 
been constructed at the Birkenhead works of J. H. Wilson 
and Co., Limited, for service in an Eastern dockyard, is 
illustrated by the half-tone engraving above. It is 
capable of lifting a load of 5 tons, on a single purchase, 
at a radius of 36ft.,and with the jib head pulley at a 
height of 40ft. above the rail level. 

The crane, it will be seen, is of the revolving jib type, 
and is mounted on a travelling gantry. The clearance 
through the portal of this gantry, which is built of steel 
plates and sections, is 9ft. high, while the distance between 
the centres of the rails is 15ft. There are eight travelling 
wheels, 24in. in diameter, made of cast steel and mounted 
in pivoted bogies to ensure an equal distribution of the 
load. Power for travelling is obtained from a shaft passing 
down through the centre pivot and connected by mitre 
gears and toothed wheels with the four inside flanged 


wheels. The crane itself is centred on a forged steel pillar | could at once reduce quotations to the foreign level, 


103in. in diameter, and supported by cast steel rollers 
running on a circular path, also of cast steel. The side 
frames are of steel plate stiffened by angles. The lattice 
jib is 40ft. long. The engines have cylinders Qin. in 
diameter by 10in. stroke, and are supplied with steam at 
a pressure of 100 lb. per square inch by a Cochran multi- 
tubular boiler measuring 9ft. 6in. high by 4ft. 3ir. in 
diameter. The lifting rope is lin. in diameter, and 
is led direct to the hoisting barrel, which is 16in. 
in diameter and gives a lifting speed of 120ft. per 
minute with full load, or 180ft. per minute at light loads. 
The jib can be luffed in, to a radius of 30ft., by means of a 
three-part purchase of l}in. rope wound on a drum at the 
back of the winch. The revolving gear is engaged by 
means of double conical friction clutches, so arranged that 
the crane can be rotated in either direction without 
reversing the engine. The crane can be revolved through 
a complete circle in 40 seconds. The weight of the whole 
machine in working order is 49} tons, and it has a travelling 
speed of 70ft. per minute. 








Kine’s CotLtece.—A luncheon of the King’s College, London, 
Old Students’ Association (Engineering Faculty) was held at 
the Holborn Restaurant on Wednesday, October 27th, when 
fifty-four members attended. Any old students who are inter- 
ested in the activities of the K.C.L.O.S.A. are requested to 
communicate with the hon. assistant secretary, Mr. D. H. 
Kendon, King’s College, Strand, W.C. 2. 


DEPARTMENT OF AERONAUTICS, IMPERIAL CoLLEGE.—The 
Department of Aeronautics at the Imperial College of Science 
and Technology, South Kensington, was established early this 
year in conformity with the scheme proposed in the report of the 
Government Committee on Education and Research in Aero- 
nautics. The Director of the Department is Sir Richard Glaze- 
brook, with whom are associated Sir Napier Shaw as Professor 
of Meteorology and Mr. Leonard Bairstow as Professor of Aero- 
dynamics. Wing-Commander Cave Brown Cave is Lecturer on 
Airships and Squadron-Leader Wimperis is Lecturer on 
Navigation. Mr. A. J. Sutton Pippard has been appointed 
Lecturer on Strength of Structures, Mr. A. T. Evans, Lecturer 
on Engine Design. and Mr. F. T. Hill, Lecturer on Design and 
Head of the Drawing-office. For the session 1920-21 two full- 
time courses of study have been arranged, the first being on 
design and engineering and the second on meteorology and 
navigation. The syllabus of the first course shows that it 


includes lectures on aerodynamics, mathematics, the construc- 
tion and strength of aircraft, engine design, thermodynamics, 
meteorology and navigation, and airships. The second course 
will deal with the more advanced aspects of meteorology and | 
navigation, and will include laboratory work, 





Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Iron Market. 


GRATIFICATION is universal at the prospect that 
the third ballot will finally end the coal strike. But the 
prosperity which might have been for the iron trade in 
the last three months of the year—often the very best of 
the whole twelvemonth—has been lamentably destroyed. 


| It is now wholly too late for a trade recovery this year. 





| 














With everything that can be done to mitigate the evil 
consequences of the conflict, the mischief has been irre- 
trievable. Figures as to losses of wages do not convey any 
idea of the degree to which trade has been injured. Great 
uncertainty exists this week as to the future of Midland 
and Staffordshire iron prices. If iron and steel masters 


something might be done to save business over the rest 
of 1920. But to make such great sacrifices as a reduction 
to that point would entail is impossible. There are no 
two ways of thinking on this point. Finished iron bars 
for the nut and bolt trade, it is horrible to state, are now 


| coming in from the Continent at about £8 10s. below the 


prices ruling here. Our own millowners are becoming 
more solicitous for new business, but the market has been 
too unresponsive during this week for price shading to 
make much impression. Recent bookings for best Staf- 
fordshire iron bars have been as high as £37 10s. per ton. 
The laying out of the important new plant at Wednesbury 
by Bagnall and Sons, Limited, described last week, for the 
production of best iron, a part of which is ready to com- 
mence, will facilitate a very useful addition to the local 
output of this material. In spite of the strike, the demand 
for best Staffordshire iron continues, enabling the mills to 
recommence with substantial reserves ‘of orders. Iron 
strip and hoops are nominally £34 and £32 to £36 10s. 
respectively, but there is not sufficient inquiry to test 
values. Business in galvanised sheets is confined mostly 
to sales from stocks, the rolling mills being mostly closed. 
Prices are weaker than last week by about £1 per ton, 
the present price being £38 f.o.b. Liverpool, or equal for 
24 w.g. material packed in bundles. 


Foundry Pig Iron from Europe. 


Pig iron, which has dominated the iron trade 
outlook since the removal of the control, is no longer 
exempt from the challenge of foreign competition. This 
is the direct result of the shortness of Midland supplies. 
It is reported this week that foundry pigs from the Con- 
tinent—whether from Sweden or further south does not 
appear—has been brought into this district at a price 
very much below that asked for local makes, 245s. plus 
earriage from Hull. The Derbyshire quotation for similar 
iron is £14, and in the case of one firm £14 7s. 6d. free on 
rail, so that after allowing for the carriage of imported 
iron to the district, it will still be 25s. to 30s. below Derby- 
shire rates. The shortage of foundry material—a shortage 
accentuated by the strike, for probably not more than a 
fifth of the normal output is being obtained—may prevent 
any serious fall in home prices, but now that the con- 
tinental makers have entered the field, some amount of 
reduction is certain to be early introduced. And this will 
be so, notwithstanding that so many foundries and other 
users of pig iron have been able to operate, in spite of the 
coal strike. Notwithstanding the strike, too,pig iron has 


happily not ceased to come through for the mills and forges, 
At some of the furnaces the coke in stock is sufficient to 
keep up the blast for several weeks longer. At establish. 
ments where three or more blast-furnaces are available, 
there has been a concentration of resources. In other 
eases, however, some of the plants still in operation must 
shortly cease operations, if fuel supplies are not resumed, 
Some plants have been blown out rather than only damped 
down,-because their linings are not strong enough to with- 
stand the temperature variations involved by the cooling 
down and Heating up of the furnaces. The alternative 
of phage ge cee Pa very unpopular, in view of the 
inferiority of the iron which results, and the general in. 

y to control its character. er te foture 
of prices, it is not without importance the smelters 
have now received intimation of a wages award whic), 
will give the men a rise of 18 per cent. in their wages 
throughout the N ptonshire and Derbyshire ci: 
tricts. The award will also probably be applied to ot)i+ 
distriets serving the Bir market. 


The Flood of Foreign Steel. 


This market, if I am to speak honestly, continies 
flooded with offers of foreign steel of all sorts and siz s, 
and raw. Native steel billet prices have fallen as 
iow as £19. This, however, is £3 above a quotation 
aecepted for small billets to be shipped at Antwerp within 
amonth. The latest offers of Belgian billets have been 01, 
the basis of £15 c.i.f. Thames. As regards rolled steel, 
there is, wonderful to relate, a margin of as much as £6 or 
£7 between Belgian and British material. Finished stee! 
barscan this week be bought under £22 delivered in Bir- 
mingham. It is widely believed that some, if not much, of 
this material emanates from Germany, who finds it 
convenient to transact its business through Belgian mer- 
chants. American offers are not numerous just now, and 
there are no keen buyers. Several weeks ago, when the 
supplies of raw steel ran shcrt, and re-rolling mills and 
others found their supplies exhausted, some rather heavy 
contracts with home and foreign steel makers were entered 
into, which are now regretted. Some users of steel are 
lamenting purchases running up to 5000 tons, hought 
when prices were at least. £5 above present quotations. 
One American agent in this district has this week been 
offering for sale 10,000 tons of billets, for which, so far, 
he has failed to find a purchaser. Respecting native 
quotations, I may state that there has heen a further 
drop in small steel finished bars, business now being done 
at £27. Steel strip is selling at £34 10s., a reduction of £2 
per ton on not long ago. Business in wire rods is now 
passed through at the reduced price of £30. When the 
drop was announced some time ago, makers had stocks 
on hand which were got rid of at a slightly higher figure. 
but these have now heen absorbed. The revision of 
finished wire prices announced last weck was the firs! 
fruits, 





Birmingham Works’ Position. 


Such rearrangements of working conditions were 
last week effected in most of the large works in Birming- 
ham and the immediate district as have ensured to tho 
largest possible number of employees @ share of the lessened 
work being done. Many Birmingham employers of labour 
have “ played the game” handsomely, even though it 
has involved carrying on their establishments at a loss, 
and I am proud, with the end of the strike happily in 
sight, to be able to make this testimony in unreserved 
terms. Unfortunately, keeping the works going has, of 
course, not been possible in all cases, owing to the acute 
lack of fuel. The Midland Railway Carriage and Wagon 
Company, Limited, for example, closed down a number 
of departments two weeks ago, including the smithy, the 
wheel forge, the press shop and the stamping shop. The 
rest of the works is running as usual. Between 400 and 
500 workmen are temporarily thrown out. The Old Park 
Works, at Wednesbury, of the Metropolitan Carriage 
Wagon and Finance Company, Limited, have suspended 
1450 employees, only a few remaining at work. Probably 
the largest individual instance of increasing the ranks of 
the unemployed attaches to the Austin Motor Company’s 
works, Birmingham. The night shift has been taken off 
and various sections of the works shut down, with the 
result that very early in the strike the number of hands 
discharged totalled 3000, and substantial additions to 
that number have been made since. 


East Worcestershire and the Strike. 


Unemployment, ae the coal strike, is 
unfortunately growing in East Worcestershire. [It is 
roughly estimated that at least 6000 workers are now 

tly idle, and that quite 40,000 workers are 
engaged on short time, many of them not working more 
than two or three days per week. The smaller factories 
have been hit the hardest by the strike up to the present, 
the large works in the area having maintained their 
operations in a surprising fashion. uently, the 
unemployed consist chiefly of the outworkers engaged in 
the staple industries of the area, and their enforced idle- 
ness is due principally to the lack of fuel and raw material 
and the reduced supplies of gas and icity for power 
purposes. About 90 per cent. of the operatives in the 
hollow-ware trade are on short time, averaging between 
three and four days per week. Stewarts and Lloyds, of 
Coombs Wood Tube Works, Halesowen, closed down their 
furnaces and several other departments on Saturday, 
throwing many hundreds of men idle. The firm has 
carried on as long as possible. The employers in the East 
Worcestershire engineering chain, anchor, odd work and 
nut and bolt industries closed down on Friday night of 
last week until Tuesday morning, in order to conserve their 
stocks of fuel» 


Copper. 

Copper has lost further ground under unfavour- 
able Transatlantic influences. Sheets have been reduced 
to £157 per ton, and rolled brass rods, the product of the 
Birmingham rollers, have fallen 3d. per Ib. to Is. 3d. 
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LANCASHIRE. 
(From our own Correspondents.) 


MancueEster, Thursday. 
Iron, Steel and Metals. 


THE markets, generally speaking, are in a more 
or less dazed condition just now, and people are trying 
to discover and understand how much damage has been 
done by the coal strike, while there is a general feeling of 
bitterness that a strike-which has resulted as this one has, 
should ever have been allowed to come on at all. 


Metels. 


The general stoppage of industry here seems to 
have had more effect upon copper than upon other metals ; 
and this is curious, because copper is already lower in 
proportion than any other of the metals, whether ferrous 
or non-ferrous. Copper is now rapidly getting down 
to normal pre-war prices, and that when currency is 
debased and the British pound sterling is barely worth 
ten shillings. It has been evident for some time that 
America was too anxious to sell more copper, and now she 
seems to have made up her mind to sell irrespective of 
the price to be obtained. One doubts whether this is the 
way to induce buying, for it is probable that buyers will 
continue to hold back until the market again takes an 
upward turn. This is what buyers in all markets almost 
invariably do. There are very few who really get in at 
the bottom, and these are mostly speculative operators. 
It is perhaps a little too early to see whether the hope of 
«a permanent settlement in the coal trade will stimulate 
buying of copper in the Manchester district. So far as 
refined ingot copper is concerned, this would prohably 
be the case if consumers were free from financial anxieties ; 
but these anxieties press so heavily that the main object 
of all industrial concerns seems to he to keep down all 
stocks of materia! to the lowest possible point. So far as 
regards manufactured copper and brass, the prices are 
not yet nearly reasonable enough to stimulate buying by 
consumers, There have, it is true. been some considerable 
reductions in copper sheets, rods and bottoms, and in 
copper and brass tubes, but both these classes of metal 
goods—and particularly the tubes—are far higher yet than 
they should he, and although yellow metal braziers have 
been redueed by 14d. per pound—£14 per ton—they are 
ridiculously dear. It is said that the price of yellow metal 
in India now is £40 per ton below London parity. T am 
not surprised, because the ‘‘ London parity” is £40 higher 
than it has any right to be. Yellow metal braziers are still 
quoted higher than the corresponding copper braziers. 
There is no sense in expecting manufacturing engineers to 
hold stocks of these commodities while the present absurd 
conditions obtain. We see refined ingot copper quoted 
at £96 per ton, and spelter at £40, and brass condenser 
tubes of the ordinary type—jin. o/d by 18 w.g.—at 
ls, 84d. per pound, which is equal to £189 per ton. The 
engineer knows perfectly well that the metal in the 
tubes costs about £90 per ton; or if he does not know it 
he will find it out when he comes to sell any old brass 
tubes! Tin has been a stronger market lately, and >t 
is supposed that the better outlook as regards labour 
troubles bas heen the cause of the revival, some “ bears ”’ 
of the metal having taken fright. I-ead has kept very firm 
and @ renewal of the demand from the electrical trades is 
expected ; but larger supplies have been coming lately 
from Spain. Spelter has been fairly steady, and it is 
believed that the conditions in this market are upproving. 


Pig Iron. 

Although there are fair stocks of forge, mottled 
and white iron to be sold, there is practically no foundry 
iron in reserve 6xcept the stocks which foundrymen have 
already in their yards. As they have not been ablo to use 
much of these during the last fortnight, they will have 
something to go on with when they can again get foundry 
coke, but they will, of course, be wanting to buy again, 
probably before the blast-furnaces are in a position to 
supply any foundry pig of good qwality. Hence it is not 
expected that foundry iron will be any cheaper in the 
immediate future, for the small quantity of Continental 
iron coming in is not sufficient to make any impression 
on the general position. Nevertheless, a general fall in 
prices, if it comes, may affect the confidence of buyers of 
foundry iron. 


Finished Material. 


The prospects in the finished iron and _ steel 
section of the market are different. Here, buyers evidently 
expect concessions, and they will not buy freely while 
prices are held up. Semi-material is falling slowly and 
steadily, and British-made billets are now quoted from £18 
to £19 per ton This is still considerably higher than the 
cost of foreign billets, but it is low enough to suggest 
that the prices asked by some sellers of finished steel are 
absurd, 


Scrap. 


There is practically no business doing ‘in scrap at 
the moment, and ostensibly no change in the nominal 
prices ; but the feeling is weak in all departments, except 
that of foundry scrap. This latter is quoted from £11 to 
£11 lis. per ton, according to quality. The outlook for 
steel serap seems to be much worse, but one cannot say 
what the value is at the moment. 


Trafford Park. 


During the past year the Trafford Park estate. 
the prineipal function of which is the development of the 
Port of Manchester, has been increased from 1183)aecres. to 
1221 acres by the purchase of 38 acres of land at Barton, 
Eeeles and Lostock. | Of the total 213 acres have been sold 
outright, 508 acres have been disposed of on rental, 68 
acres have been appropriated for railways and roads, 
leaving 432 acres still for disposal, ., During the; year some 
70, aeres have been acquired by new tenants, who include 
engineers, wire .manufacturers,, motor, body builders, 
timber merchants, concrete’, manufacturers, chemical 





firms, and flour millers. The estate is on the banks of the 
Manchester Ship Canal, and has its own railway system 
connecting the estate with all the main line railways in the 
country, as well as with the adjacent Manchester dock 
system. The capital cost of the railway system alone is 
said to be £130,000, and for the use of the railway the 
traders in the Park are only charged the actual cost of 
services rendered at the private sidings before and after 
conveyanee, The affiliated company, the Port of Man- 
chester Warehouses, Limited, claims to provide fireproof 
warehouses and other conveniences in excess of those pro- 
vided by any other warehouse company. in the world. 
During the year new warehouses with a capacity of 
3,300,000 cubic feet have been added to the company’s 
plant. Accommodation is provided for some 100,000 bales 
of cotton, and a large amount of wool, all of which can be 
brought direct from shipboard, stored and distributed to the 
various manufacturing centres in Lancashire and Yorkshire 
with the minimum of expense in handling and transport. 


Canal Appointment. 


The chief engineer of the Manchester Ship Canal, 
Mr. H. A. Reed, M. Inst. C.E., has been honoured with the 
appointment to membership of the International Consulta- 
tive Works Commission of the Suez Canal—a tribute to the 
ability and experience of Mr. Reed and a fitting recog- 
nition of the importance of the great Manchester water- 
way. Mr. Reed has been appointed to succeed the late 
Mr. A. G. Lyster, consulting engineer to the Mersey Docks 
and Harbour Board. The appointment will not interfere 
with Mr. Reed’s work in connection with the Ship Canal. 


Barrow-tn-FuRNEsS, Thursday. 
Hematités. 


The position in the hematite pig iron trade this 
week is much the same as last, with the exception that 
production has now ceased altogether. The Barrow Steel 
Company kept two of its furnaces on easy blast in the hope 
of being able to carry on until a settlement was arrived at, 
but on Monday the supplies of coke gave out, and the 
furnaces were damped down. The whole of the blast- 
furnace plant in the district is now idle. Business, as a 
result of the coal trouble, is still in the background, but 
there is now a rather better feeling, although it will take 
some little time for things to settle down again. Given a 
settlement this week it will take a week or two before 
the trade is in full operation again. At works, orders are 
well held for the time being. Mixed numbers of Bessemer 
iron are at £14 10s. to £15 per ton, with special brands at 
£16 to £17 per ton f.o.t. 


Iron Ore. 


Only a limited amount of hematite iron ore is 
being raised, and most of the mines, are still closed down. 
The exceptions are the pits at Roanhead, near Barrow, and 
the Whitriggs pit at Lindal-in-Furness, 


Steel. 


In the steel trade there is still inactivity, and at 
Barrow only the foundries and hoop works are engaged 
this week, but with a settlement and the miners at. work 
it may be possible to re-start the rail and merchant mills 
and the Siemens plant next week. The outleck in the 
steel trade, however, is not by any means bright. There is 
no big demand, and at the same time there is competition 
from the Continent. 


Fuel. 
There is a very keen demand. for coal, which is 
at 45s. per ton delivered, but deliveries ceased last week. 
Coke is at 75s. per ton delivered for East Coast qualities. 





SHEFFIELD. 
(From our own Correspondent.) 


The Labour Outlook. 


Wuutst the miners were balloting on the Govern- 
ment’s very generous offer, there were just a few pessimists 
here who feared the worst, but, generally speaking, the 
spirit of hopefulness which characterised last week was 
increased, though everyone appears to realise that labour 
unrest may continue to be the bughear of trade for some 
little time yet. For example, men in the engineering 
trades seem to be restless, though it is to be hoped they 
will not be so foolish as to make matters worse for them- 
selves and everyone else. There is no doubt that the 
great question before the steel trade as a whole just now 
is as to how selling prices can he sufficiently cut down to 
enable foreign competition to be met, and, as Sir Robert 
Hadfield said the other day, there is only one of two things 
for it—production costs per unit must be reduced by 
increased output or wages-must come down. The men 
who are loudest in protest against the latter appear to he 
the least inclined to exert themselves to bring about the 
former. IL was discussing the matter recently with a 
manufacturer Who expressed the opinion that as com- 
modity values became deflated the same process would 
have to operate in the matter of wages. As_a rule, how- 
ever, I find employers are approaching that very real 
problem with quite open minds, They have no objection 
at all to paying out big wages—most of them agree that 
some of the pre-war wages, especially of semi-skilled and 
unskilled men, were absurdly small—if such wages are 
dependent on increased output, so that the production 
cost, of the unit may be reduved and the goods marketed 
at reasonably competitive rates. Piece-work wherever 
possible, or a system of premium bonuses, would, of course, 
meet the case at once, and where men raise objections to 
such an all-round fair proposal, it is bound ‘to leave one 
with. thé impression that. in the objection lies the secret 
of inadequate output. Speaking. of meeting foreign com- 
petition, I have just heard that the basis price of bright- 
drawn steels, case-hardening and mild, has been, reduced 
by 40s. a ton to £47, 





A Coal Mining Demonstration. 


From the Hardy Patent Pick people I learn that 
one of their new automatic rotary hammer “ Hardy 
Simplex” drills has recently undergone a test at the 
Dinnington Main Colliery, near Rotherham, with the result 
that in 4 min. 20 sec. it bored a hole 4ft. 9in. in hard rock 
and a seeond hole in 3 min. 44 sec. These times, I under- 
stand, included the changing of drills and a mechanical 
meter showed a remarkable economy in air consumption. 
This particular machine, which weighs 27 lb., will bore 
holes 10ft. in depth, it is claimed, in rock of any hardness, 
the speed varying from 6in. to 8in. per minute in hard 
granite to 30in. per minute in soft sandstone, and up to 
48in. per minute in hard coal. One of its features is that 
a-jet of air forced down the centre of the drill clears the 
dust away as the work proceeds, at the same time cooling 
the cutting edge, whilst in dusty places a jet of water is 
projected from the machine. All these points were brought 
out at the Dinnington demonstration. As I mentioned 
in a previous letter, the production of hollow round bars 
for the making of all descriptions of rock drills has become 
an interesting feature of Sheffield’s industries, and in the 
gold and diamond mines, by means of a continuous spray 
of water directed on to the rock, this must have been the 
means of saving the health and even the lives of numbers 
of men. So far as British coal mines are concerned, there 
is no doubt, as the Premier urged lately, that in future 
every possible means should be adopted for getting coal! 
quickly, and it is to be hoped the miners will take a more 
sensible view of the use of coal-cutting machines than 
they have done in the past. I know at least one important 
colliery in this district where machines were installed, 
which with ease could do the work of three or even more 
men, and to that extent, of course, would save the miners 
a great deal of laborious work, but the men acted “ the 
goat’ to such an extent that the coalowners eventually 
removed all the machines except about two. Some of tie 
colliers pretended they could not work them, Others 
wilfully damaged them. and they all insisted on receiving 
the full benefit of those which did work, as if the men 
themselves had got the coal by hand. The owners were 
willing that the men should take a fair share of the advan- 
tage, but did not bargain for installing the machines 
simply as a means of increasing the men’s wages. or of 
encouraging them to slacken off when the machine’s 
output had reached the miner’s ordinary average. It 
seems likely that, as one of the results of the present 
negotiations, there may be a big revival of the use of coa!- 
cutting machines, and, if so, it should be to the advantage 
of Sheffield trade, for there are several good machines 
made here. 


Hadfield’s New Foundry. 


I was down at Hadfield’s this week chatting with 
one of the directors about the company’s fine new foundry 
for small steel castings, and was shown a very striking 
photograph of the building, only taken on Saturday. It 
is a week or so now since the foundry was formally opened 
in the presence of the directorate and a number of inter- 
ested visitors. One of the points that pleases Sheffield 
greatly is that at a moment when so many people are 
bemoaning the necessity of reductions in stafis, this 
foundry, with its annealing, machining and other necessary 
departments, will give employment to an extra thousand 
men. The foundry really represents one of the ways in 
which buildings erected during the war for shell-makiny 
are being adapted to peace purposes. In this case, the te7m 
‘“* adapted” has a pretty full meaning. The whole of the 
shell plant, of course, had to go, various structural altera- 
tions were made and entirely new parts added before the 
scheme was complete, with its area of 12} acres, 7} acres 
of which are actually roofed in. The main building, 
which covers about 4 acres, houses the foundry and steel- 
making plant, and is equipped with electric tractors for 
haulage purposes. Provision has been made for an output 
of 400 to 500 tons per week, including all types of sme!! 
steel castings for colliery, mining, engineering and other 
industries, though larger castings can also be undertaken. 
Every care has been taken in the lay-out of the place, 
so that process shall follow process in the correct order. 
The rumbling shop has three electrically driven rumblers ; 
the grinding and fettling shop, which covers half an acre, 
has a large number of grinding wheels, with modern dust 
extractors attached ; the machine shop extends to nearly 
three-quarters of an acre, and the inspection, assembling 
and forwarding shop nearly half an acre. The wheel ani 
axle shop is equipped with pneumatic hammers, smiths’ 
hearths and dipping pans. The gantry for raw materia!s 
has a span of S0ft., is 240ft. long, and is fitted with a 
10-ton overhead electric travelling crane, which works 
with an electric lifting magnet. There is also a 7-ton 
stationary electric luffing jib crane with a 50ft. radius of 
action, and associated with it is a breaking-up tup. The 
buildings include a moulding box shop, storage shed for 
coke, &c., and the various shops are fitted with overhead 
electric cranes, all necessary places being coupled up to 
railway connections, in addition to which there is a 2it. 
gauge inter-shop communication railway system with ell 
facilities for dealing with the different classes of work. 
Hadfields previously claimed to have the largest foundry 
under one roof in this county certainly, if not in the world, 
the area of the site being about equal to that of the Crystal 
Palace. 


General Conditions. 

If one may put on oue side the dislocation caused 
by the coal strike, it is true to say there is quite a large 
volume of business in this district. Instances have been 
shown on several occasions of late in which British firms 
have lost business to foreign rivals, but I am glad to be 
able to state that I have come across not a few cases where 
steel firms in this part of the country have booked in- 
portant orders in face of all competition—and oversea 
orders, too. Thus, the trade situation is not altogether 
without hope... There are also pretty good lists of consign- 
ments ready for shipment abroad, and one can observe 
the railway companies’ lorries passing into the goods 
yards with maximum loads, telling their own tale. Works 
extensions are still going forward, and the reason for them 
cannot he that.trade is expected to go spark out. Why 
does a firm like Hadfields choose this particular period for 
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the equipment of a new large foundry ?. Certainly not 
because the directors believe it will be about the last 
thing they will require. No: 


blows and setbacks they have received of late, there will 
be years of good trade before us. 


Balfour and Co., Limited, of the Dannemora Steel Works. 
The firm is making its own brand of stainless steel—every- 
body will have to make it eventually—and as the manu- 
facture from it of table knives is such a popular line in 
Sheffield, and the question of the cutting edge has troubled 
so many manufacturers, Balfours are proposing to sell 
to the cutlery trade forged and ground blades ready for 
hafting. Speaking generally, most small tools, files, saws 
and things like those are maintaining activity, and stove 
grate makers and producers of builders’ light castings are 
looking for busy times. Pourparlers are proceeding 
between the Iron and Steel Trades’ Confederation members 
in Sheffield and the employers regarding an application 
for another advance in wages. As soon as one section of 
labour is pacified, another one asks for more, and so the 
vicious circle goes round, and time which ought to be 
spent by managements in real business is employed listen- 
ing to the eloquence of trade union officials—whose posi- 
tions, of course, must be justified by such means. Tram- 
way and railway steel requirements are developing nicely, 
one of the latest contracts of the former to come to Shef- 
field being from the Wolverhampton Corporation. The 
chairmanship of the United Steel Companies, Limited, 
vacant through the death of Mr. Henry Steel, has been 
filled by the appointment to that position of Mr. Albert 
Peech. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Traders and the Strike Settlement Terms. 


THE tentative terms of settlement of the miners’ 
strike have been the subject of very deep and thoughtful 
consideration by all interested in industry in the North of 
England, and so far as the animated discussions reveal 
the | opinions of the trading interests, it would appear that 
the terms are regarded as not only generous to the miners, 
but contain the promise of an eventual arrangement which 
may secure permanent peace or a tribunal to which all 
misunderstandings on the questions of wages and hours 
which may prevent the recourse to that most wasteful of all 
calamities—a national strike. Regret was general that 
another week must be wasted on the ballot, but even that 
need not be grudged if permanent peace is once more 
established. 


Preparing for a Resumption of Work. 


Preparations are already being made in the iron 
and steel industries in the hope of the resumption of work 
on Monday. No more blast-furnaces have been damped 
down, so that at the time of writing there are still fifteen 
in this district on slack blast, and the others which are idle 
will be blown in almost immediately the miners return to 
work. As a matter of fact, there is plenty of coke at the 
ovens, many of which have been kept in operation through- 
out the strike, and given reasonable transport facilities, 
there should be plenty of coke available for the furnaces. 
The resumption of work at the steel plants will only be 
possible at a more distant date. Much depends upon how 
the blast-furnaces respond after the enforced period of 
idleness, but even if the worst fears in this respect are not 
realised, the steel furnaces have also to be lighted up and 
working before the mills van recommence operations, and 
at a conservative estimate it is thought that a fortnight 
must elapse before the steel works are in full swing. The 
consumption of pig iron has been well maintained through- 
out the strike. Nearly all the foundries and engineering 
works have been kept working, and the demand for Cleve- 
land pig iron has been well maintained. 


Cleveland Iron Market. 


Business on the Cleveland pig iron market is more 
or less in abeyance. Except for the lower qualities, makers 
have no pig iron for disposal, and it is understood the 
Cleveland makers have reaffirmed their decision not to 
export foundry iron at present. Prices generally are 
unchanged, but only the lower qualities are procurable. 


Finished Iron and Steel. 


The steel works are still idle, and business is 
entirely stagnant with prices more or less nominal. Mean- 
while foreign producers are seizing the opportunity to get 
a firmer foothold in British markets, and there is serious 
apprehension of a loss of trade. Competition seems espe- 
cially keen in semi-finished steel, and it is reported that 
Belgian billets have been offered as low as £14 per ton. 
An early reduction in prices of British billets is expected 
as soon as work is resumed. Constructional material is 
still in strong demand, but any sales have to be made 
from stock. 


Iron and Steel Export Trade. 


In the midst of so much that is gloomy and despite 
the many difficulties and obstacles which confront manu- 
facturers in their efforts to increase our overseas trade, it 
is very encouraging to record that as much as 55,244 tons 
of pig iron, manufactured iron and steel was e rted 
from the Cleveland district during October. With a coal 
strike which for a fortnight has almost completely stopped 
production, and a still longer river strike which has greatly 
handicapped the shipping trade of the Tees, the return of 
exports is somewhat bar prising. Slightly less than half 
the total of exports—26,235 tons—relates to pig iron, of 
which 13,226 tons went to coastwise ports and 13,008 tons 
abroad. Some idea of the adverse effect of the strike may 
be gathered from the fact that although the aggre “4 
amount of foundry iron allotted by the Cleveland ma 
to Scotland for the month of October was increased by 
about 1000 tons, the actual shipments fell from 13,686 Viste 
in September to 8456 tons in October. The shipments 


if labour will only give 
industry and commerce a chance, even after the serious 


One of the interesting 
points at the moment is the new departure by Arthur 


abroad, of course, were also prejudicially affected, the 
total falling from 24,342 tons in September to 13,009 tons 
in October. Although Belgium is stated to be an active 
competitor in the pig iron trade, it is still a fact that that 
country is Cleveland’s best customer, 7671 tons having 
been shipped to Belgian ports last month. France, though 
now largely self-supporting, took 2024 tons, and Ger- 
many 940 tons. Owing to the industrial upheaval in Italy 
the shipments of pig iron fell from 4100 tons in September 
to only 500 tons in October. 


Little Need for Pessimism. 


There is in some quarters a tendency to take a 
pessimistic view of the outlook in the iron and steel 
industry, but it seems to be undue. Prices have undoubt- 
edly reached a dangerously high altitude, which tends to 
restrict demand and handicap British manufacturers in 
competition in the markets of the world, but there is a 
moral to be drawn from Cleveland’s exports last month, 
and that is that with an assurance of industrial peace, 
those directly concerned in the trade may rest assured 
that if only they deliver the goods there is a big field for 
their disposal so long as the present world hunger for iron 
and stee feel oxidta: The way, it is true, is not going to be 
easy, but with the great bugbear of industrial unrest 
removed there is no doubt that manufacturers in this dis- 
trict will be able more than to hold their own in securing 
a great share of the world’s work. Cleveland was never 
better prepared to meet competition both at home and 
abroad, the productive capacity having been enormously 
increased and plants brought thoroughly up to date in 
recent years. 


Trade Re-opened with Russia. 


Quite the most interesting feature of the October 
returns is the fact that whilst the diplomats are still talking 
about the resumption of trade with Russia it is in the 
Cleveland district un fait accompli. Russia is in urgent 
need of steel, especially railway material, and although the 
difficulties of establishing credits are simply enormous 
and the state of the exchange simply appalling, a shipment 
of 2145 tons of steel was cleared during the past month. 
A new trade was opened with the Argentine in September, 
when 3826 tons were sent, and as a further shipment of 
1141 tons was made last month the Argentine may be 
regarded as a new market captured by our steel manu- 
facturers. The exports of manufactured iron and steel 
from the Cleveland district in October totalled 29,009 tons 
as compared with 30,090 tons in September, and 29,264 
tons in August. India and Ceylon continue to be the most 
valuable market, the October exports totalling 11,367 tons, 
while Japan took 2744 tons, China—including Hong Kong 
—2273 tons, and African ports 2744 tons, whilst quantities 
just exceeding the 1000-tons mark went to the Straits 
Settlements and Egypt. 


The Coal Trade. 


The provisional settlement of the miners’ strike 
was welcomed by northern coal traders, although much dis- 
satisfaction is expressed at the ambiguous nature of the 
terms set forth and at the disturbing fact that the terms are 
to be reviewed at the end of three months. This latter 
provision, it is held, will keep the export trade in a state of 
uncertainty when a settled order of things is a vital need. 
There is also criticism of the fixing of 219,000,000 tons 
yearly as the quantity set apart for home consumption. It 
is contended that the amount has been set too high to 
give the Exchequer of the nation a chance to make suffi- 
cient revenue from exports. It is acknowledged, however, 
that the settlement terms show a disposition to give greater 
consideration to the coalowners. So far as any coal busi- 
ness is concerned, all transactions are held in suspense 
until the ballot result is known. Should this be favourable 
it will be two or three weeks before there can be a steady 
flow of coals.to-fulfil export obligations, and as contracts 
will have the first preference the prospect of carrying 
through new business is remote. The ground lost in the 
export trade as the result of the strike will not be easy to 
regain. Reports from all European countries seem to indi- 
cate that not only American coal, but German, Chinese, 
and even Turkish competitors are endeavouring to capture 
the European and other markets. hitherto -monopolised 
by British and particularly North Country coal. The 
question of this foreign competition is of serious impor- 
tance in relation to miners’ wages. The coal for domestic 
and home consumption for some considerable time has 
been sold at less than cost price, and the export trade is 
looked upon to pay practically the increased wage which 
is going to be given to the miners. It is much doubted, 
however, whether the high export prices at present pre- 
vailing will c:.. nue for any great length of time. It is 
feared by co# >wners that when they get permission to 
export once n e they will find that they have such com- 
petition to face that they will be unable to get the high 
prices upon which depends the profit to pay the increased 
wages to the miners. In the absence of business all coal 
prices are nominal. 








SCOTLAND 
(From our own Correspondent.) 


The End ? 


THOUGH at the time of writing the miners’ ballot 
is just being taken, indications—in Scotland at least— 
point to a resumption of work in the collieries. The first 
figures returned showed a slight majority against accept- 
ance of the new terms, but a large all-round majority in 
favour is fully expected. When the terms were first pub- 
lished the miners were sceptical, but on hearing the new 
proposals explained by their leaders the workers in large 
numbers changed their attitude. In Lanarkshire and 
Ayrshire everything appears favourable, and many miners 
in the former, and probably in the latter district, too, are 

prepared to make an immediate re-start instead of waiting 
until next week. Here and there, but particularly in Fife- 
shire, opinions differ, and the majority of the men are 





is almost sure to be swamped by the returns from other 
centres in the eastern area. The general feeling certainly 
is not favourable to payment by output, but the miners 
are evidently now quite willing to give the scheme a fair 
trial. 


Shipbuilding. 


The lack of materials largely attributable to the 
coal strike is responsible for a decrease in the production 
of new ships during October, when the output was less than 
for any other month this year, with the exception of 
March. The returns for the Clyde were 13 vessels of 27,616 
tons, making the aggregate for the ten months to date 
179 vessels of 517,041 tons, compared with 227 vessels of 
454,106 tons in a similar period of 1919. While this year’s 
figures show a gain of over 63,000 tons compared with last 
year, they are still behind the highest total for the period 
by nearly 43,000 tons. In order to equal the highest 
total for twelve months—recorded in 1913—the Clyde 
yards would require to produce 129,113 tons during 
November and December. Among the latest Clyde 
launches two are noteworthy : The Mamela, T.S., double- 
reduction geared turbine, 8500 tons, built and engined by 
Barclay, Curle and Company, Scotstoun, for the British 
Indian Steam Navigation Company, London; and the 
Lobos, T.S., motor vessel, 6800 tons, engines of 3200 indi- 
eated horse-power, built and engined by Harland and 
Wolff, Greenock, for the Pacific Steam Navigation Com- 
pany, London. 


Iron and Steel. 


While business was certainly falling off to 
some extent during the last month or two, the effect on 
the works was not very serious, as many had still a fai 
proportion of arrears to wipe off. The lack of fuel, how- 
ever, has occasioned an almost complete stoppage, with a 
few exceptions where stocks of fuel were large or electricit) 
or other power can be obtained from outside. The output 
of plates and sectional material is practically stopped at 
the steel works in the meantime. At certain of the sheet 
mills and ironworks operations have been carried on, but 
only a quick ending of the coal strike can ensure further 
employ ment. Even though a settlement is agreed as a 
result of the present ballot, some time must elapse before 
the various departments in the steel and iron industries 
are in full swing again. The ironfounders, for instance, 
cannot expect sufficient supplies of coke for at least ten o1 
fourteen days from the date of the re-start at the mines. 
Consequently, the workers have been put on short time in 
order to make the present stocks of fuel tide over the 
period of shortage. At the blast-furnaces damping down 
has been imperative, and this is sure to create a shortage 
when the demand revives again. Some smelters were fo: 
a time on slack blast, but that proceeding does not meet 
with approval, as the quality of the product is uncertain 
and inferior iron is produced. Export is practically dead, 
steamers being unable to secure bunkers. 


Coal. 


The Scotch coal trade has, of course, been at a 
standstill throughout the past week. All supplies continue 
under strict control, and are very scarce. Economies are 
being practised everywhere in municipal and railway 
services, but there has been little inconvenience suffered 
so far. Shipping, naturally, is greatly interfered with, and 
many steamers are held up. Business on the markets is 
confined to an occasional bunkering order on a small scale, 
and by official sanction only, and to the disposal of stocks 
for public use. The aggregate shipments from Scottish 
ports during the past week amounted to 9552 tons against 
32,239 in the preceding week, and 326,148 tons in the 
same week in 1913. 








AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Miners’ Ballot. 


Tue result of the ballot of the miners on the 
question of the acceptance or rejection of the Government 
terms was not known at the time of writing, and specula- 
tion in the early part of this week was very keen as to 
how the poll would turn out. The rank and file were not 
given a clear lead by the South Wales Executive, but a 
delegate conference of the coalfield on Saturday last 
carried a resolution by a large majority that the miners 
should be recommended to vote for the rejection of the 
proposals. Sunday and Monday witnessed a flood of 
oratory in the coalfield. In some cases the men were 
urged to accept the terms, in others to reject them, while 
at other mass meetings no resolution was put, and it 
was left to individual members to exercise their own 
judgment on the proposals as explained to them. As to 
the miners’ leaders, only one of any note stood out pro- 
minently in the matter of advising the miners in this 
district to accept the Government terms. The four 
members from South Wales who are on the Executive of 
the Miners’ Federation of Gieat Britain, and who ccn- 
sequently took part in the London negotiations, confined 
themselves practically at the South Wales delegate con 

ference on Saturday to analysing the Government terms 

They had scarcely a good word for them. Mr. Hart- 
shorn went so far as to disclaim any responsibility for 
acceptance of them by the National Executive, and 
no doubt many delegates were very disappointed with the 
attitude of the leaders, particularly those who required 
little encouragement to vote in favour of recommending 
acceptance of the terms. In all the circumstances, it 
was no wonder that the extremists carried the day. It 
was known beforehand that they intended making a 
strong bid to prevent a settlernent on the lines of the 
Government terms; whether their success is reflected 
in the ballot remains to be seen. A delegate conference 
recommendation has been rejected before to-day, and 
maybe on this occasion, inasmuch as there are factors 
which will influence many miners no doubt to vote for 
acceptance of the terms, and thus put an end to the 
strike. One important fact which was disclosed on Monday, 
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und to many members of the rank and file, was that no 
strike pay would be forthcoming after this week. The 
secretary of the South Wales Miners’. Federation 
declined to confirm or deny the statement, an attitude 
which did nothing to remove anxiety so far as workmen aré 
concerned. The total funds of the South Wales Federa- 
tion amount approximately to £500,000, of which £400,000 
are in the central fund, the balance of £100,000 comprising 
the local funds of the nineteen districts. Consequently, 
the funds work out at £2 10s. per full member. Apart 
from the total of 300,000 colliery workers in this district, 
of which number boys represont one-fifth—whose strike 
pay is one-half of that of full members—it is calculated 
that there are about 100,000 children dependent on the 
miners, who receive Is. ¢d. per weok in respect of each 


child. 


Miners’ Leader Resigns. 


Since the conclusion of the negotiations in London 
Mr. Vernon Hartshern, the well-known miners’ leader, 
has anngunced his intention of severing his connection 
with the Miners’ Federation of Great Britain as soon as 
the present strike is over, This action has been decided 
upon as & protest against the campaign eondueted recently 
with some bitterness by extremists against him and Mr, 
W. Brace, The advanced section, which has sought by 
all manner of means to capture the Federation machinery 
for political rather then industrial ends, has not hesitated 
to do its utmest by methods scrupulous and otherwise to 
discredit Mess:s. Hartshorn and Brace, who have been 
accused of betraying the miners’ best interests in the 
negotiations carried on in London. Mr. Hartshorn has 
advanced views, but, as stated by one leader, he has also 
constructive ideas and is one of the ablest leaders in the 
country. In his earlier days, almost before he was known 
to the public, the late Lord Rhondda picketl him out as 
the coming man in the South Wales Miners’ Federation, 
and he has fully confirmed the high opinion formed of 
him by the late head of the Cambrian Combine. All along 
it has been part of the plan of the extremists to discredit 
the responsible leaders, and sway the rank and file into 
decisions and actions calculatod to help their scheme, 
which is for the mines to belong to and be worked by the 
miners. Direct action upon all and every occasion is 
regarded by them as legitimate means to forward their 
plans, while constitutional procedure is scorned. At the 
delegate conference on Saturday the extremists advanced 
all manner of arguments for the rejection of the Govern- 
ment terms, which were described as the datum line 
principle disguised. It was contended that the proposals 
would prove detrimental to the future interests of the 
miners, particularly when the time came for framing per- 
manent arrangements for the regulation of wages ; that 
they contained no provision for control of the industry 
by the workmen ; and that they nullified the campaign 
for the nationalisation of the mines. 


The Government Terms. 


It cannot be said that the Government terms 
have met with an enthusiastic reception in any quarter. 
In commercial circles the feeling prevails that the terms 
give no promise of stable conditions being achieved or 
that finality in labour troubles is obtained. The question 
is raised as to what is exactly meant by the proposed 
National Wages Board, because if wages are to be dealt 
with on a national basis, it does not coincide with the 
policy of reverting to pre-war conditions and with private 
ownership as is fully understood by this term. It is to be 
feared t! at later on, when the time comes for the proposed 
permanent arrangements to be discussed, very divergent 
views will arise. References recently made by miners’ 
leaders to the proposed National Wages Board appear to 
take it for granted that its function will be to regulate 
wages upon the basis of the industry as a whole, and not 
in respect of the economic position of the particular 
distriet in which the miners are engaged. Coalowners are, 
it is well known, opposed to any pooling system for the 
regulation of wages on a national basis, and it is doubtful 
whether the Government interpretation of the functions 
of the proposed National Board agrees with that, of the 
miners’ leaders. If the view of the Government is to be 
judged by the Mining Industry Act, 1920, then the miner s’ 
construction is far from correct. This Act makes provision 
for the establishment of a National Board, but while its 
functions embrace the consideration of questions, includ- 
ing wages questions affecting the coal industry as a whole, 
it is specifically stated that it is the duty of the Area Boards 
to formulate wage schemes within their several districts, 
having regard, among other considerations, to the profits 
of the industry within the area. It will be seen that this 
interpretation is entirely in conflict with that now placed 
by miners’ leaders upon the. functions of the proposed 
National Beard, and the difference may easily lead to 
serious trouble before very long. 


Steel and Tin-plate Works. 


As the result of the coal strike practically all the 
Siemens steel works, which supply steel bars to the tin- 
plate works, will be at a standstill. Stocks of steel ingots 
possessed may enable some mills to keep going a little 
longer, but by the time the furnaces restart mills will be 
compelled to stop for a time. Many sheet and tin-plate 
works had their mills stopped last week, but the prospect 
is that next week will see the whole of the 510 sheet and 
tin-plate mills closed down, resulting in-over 30,000 
employees being thrown idle. It was estimated in the 
early part of this week that there were over 10,000 men 
in Swansea and district out of work by reason of the 
miners’ strike. . 


Spanish Developments. 


Messrs. D. R. Llewellyn and H. Seymour Berry, 
who are so well known as South Wales coalowners, have 
recently returned from a month’s visit to Spain, where a 
special study of the coalfields has been made. As a result 
of their visit, Mr. D. R. Llewellyn has announced that they 
have taken the control of a large undeveloped mineral 
area, and that they have also: become associated with 
shipbuilding, briquetting and - glass-making: industries. 
Spain is very rich in coal, but development is in its infancy. 


The quality varies from anthracite containing 6 per cent. 
volatile to gas coals of 35 per cent. volatile. At the present 
time the annual output of the whole of the Spanish mines is 
about 7,000,000.tons, while Spain’s consumption _ is 
9,000,000 tons. The balance was chiefly supplied before 
the war by South Wales, with Germany a good second. 
Mr. Llewellyn states that they found that the Germans 
were already in the field and were again commencing to 
send coal to Spain, and added that he and Mr. Berry had 
decided to push on their briquetting industries which had 
already been started at a point near Oviedo, in the Asturian 
coalfield, and also at Barcelona, where they propose 
erecting a modern briquetting factory for the purpose of 
mixing native coals with coals imported from Cardiff. 


Current Business. 


In the shipping and coal trade the attitude 
generally has been to await the result of the miners’ ballot 
before definitely considering business. Up to the middle 
of this week everyone on the Exchange discussed prospec- 
tive operations in a very half-hearted fashion. Future 
conditions are very difficult to gauge. The position 
depends so much upon coal output, the supply of tonnage 
available, and the demand for coal from abroad. Reports 
show that France is well stocked, and the requirements 
from this quarter may fall very far short of what is ex- 
pected, while rumours are current of further steps on the 
part of the French authorities to force down the prices 
for English coals imported into that country. On the 
other hand, demands from other directions may be very 
much improved, and thus compensate for the decline in 
inquiry from France. At the moment, prices for coals 
have not yet taken shape, but when business is resumed 
attention is expected to be directed more especially to 
supplies over next year. The outlook is rather feared, and 
it is probable that exporters will hesitate to contract for 
supplies over the whole year, and will prefer to arrange 
their requirements for a shorter period, viz., three or six 
months. Prices will probably rule lower, but colliery 
owners will not mind that if they secure increased output, 
thus compensating them for the reduction in price. 








Latest News from the Provinces. 


SHEFFIELD. 
The End of the Strike. 


THE news of the end of the strike only reached 
this district after business hours on Wednesday, but in 
steel and engineering circles it produced a sense of deep 
satisfaction, for the position was becoming exceedingly 
serious. Many additional firms would have had to close 
down this week-end, and even as it is it will be difficult 
in the case of a number to carry on until supplies of fuel 
are freely available again. Most significant, perhaps, was 
the relief experienced by the miners themselves, who in 
these parts were, in the main, desirous of peace. There is 
a tremendous congestion of business 


Ferro-alloy Prices. 


The only price changes this week appear to be in 
alloys of steel. Ferro-tungsten has fallen another 3d. per 
pound, and tungsten metal powder about 2d. Ferro- 
vanadium has fallen 2s. 6d. per pound, ferro-molybdenum 
6d., and cobalt 7s. 6d. per pound. There has been a reduc- 
tion in bright drawn steels, and there is a feeling that other 
price reductions are imminent. 


WALES AND ADJOINING COUNTIES. 
Miners’ Ballot. 


The voting on the Government terms in South 
Wales has gone decidedly against acceptance. Official 
figures were not known up to Wednesday afternoon, but 
unofficial returns showed that close on 130,000 miners had 
voted and that over 81,000 had opposed the acceptance of 
the proposals, whereas 48,000 odd registered their vote in 
favour. There was therefore a majority against accept- 
ance of over 33,000. Considerable uneasiness exists 
concerning the future, inasmuch as it is feared that the 
strike may be prolonged in South Wales. 


Swansea Metal Exchange. 


Although practically no business has been done 
ou the Exchange this week, owing to the coal strike, the 
tone was brighter in anticipation of the probable resump- 
tion of work in the coalfield. Manufacturers of tin-plates 
are adopting a firmer attitude, and the feeling prevails 
that prices have touched their lowest. Prices are about 
41s. 6d. per box for I.C. 20 x 14. Galvanised sheets are 
rather weak. 











Engineering News from South 
America. 
(By our Special Correspondent, Mr. Easton Garrett.) 
Buenos Atres, September 15th, 1920. 


A DECREE approving the projected construction of 
sewers and other sanitary works for the city of Bahia 
Rlanca is awaiting the signature of the President of the 
Republic. This project, which has been prepared by the 
National Department of Sanitary Works, is similar in 
character to that adopted in the Federal capital It fore- 
sees and provides for a population of 400,000, and the 
estimated cost of the works is put down at 4,400,000 dols. 
paper, or, say, £450,000. 

The Ministry of Mines reports that some important 
deposits of coal have recently been staked out by Jacinto 
Vila and other ‘miners. The deposits are situated in the 





Province of Tucuman, about seven leagues from “ La 





Cocha ”’ Station, on the Central Cordoba Railway. Further 
details are wanting at present, but the discovery is said 
to be very valuable. 

An. important project has been submitted to the 
Intendente—Lord Mayor—of Buenos Aires, which has 
attracted a good deal of attention on account of its magni- 
tude and immense scope. The proposal is to install three 
great concentration cold stores in different quarters of the 
city, one in,the south, near the Great Southern Railway 
Goods Station, ore in the west, near the Western Railway, 
and one in the north, near the Central Argentine Railway. 
These great stores are to be subterranean and they will 
comprise chambers of different temperatures to suit the 
different articles to be stored. Each of them is intended to 
supply eight sectional markets, which in turn will each 
have their sectional cold stores. The concentration stores 
are to be 190m. long by 100 m. wide, giving an area of 
about 204,000 square feet each, and will consist of forty 
chambers, each 24m. long by 12 m. wide and 4m. high, 
which in their turn may be subdivided. It is proposed to 
use eight of these stores for meat with a capacity of 50 tons 
each ; one will be used for pork by-products with 60 tons 
capacity, three for vegetables of 200 tons each, three for 
fruit of 240 tons each, one for game of 180 tons. There 
will also be chambers for milk, butter, eggs and sundries, 
as well as a series of chambers for chilling and thawing the 
different articles. The daily movement of a concentration 
store is calculated at 100 tons and the total storage capa- 
city at 5000 tons. 

The sectional markets and their freezing machinery are 
also to be subterranean, and they will be fitted with all 
modern appliances to ensure rapid and hygienic handling 
of their contents. The market proper is to be 46 m. long 
by 23.60 m. wide by 8.50m. high, and the cold store 
attached will be 30 m. long by 23.60 m. wide. This latter 
will consist of two floors, each having a height of 3.35 m. 
from floor to ceiling. Each sectional market will have 
thirty-three stalls for salesmen, with a total area of 
1085 square metres. There will be a special dump for 
refuse, which will be raised to the street level by an endless 
conveyor. Waste water will be run into a sump, from 
which it will be raised by pumps into the sewers. There 
will be special arrangements for dealing with empty boxes 
and crates. Access to the market will be obtained by a 
large stairway or by a lift. 

The market produce will be conveyed to the market and 
to the cold stores by means of an endless transporter, 
which will be kept in constant movement. Arrangements 
will be made for maintaining an equable temperature Loth 
winter and summer in the portion of the market utilised 
by the public, with efficient ventilation, which will be 
more energetic and colder during the night, in order to 
expel the few flies which may have found their way in 
during the day. All floors will be impermeable and the 
walls are to be covered with white glazed tiles. 

The project as submitted to the municipality terminates 
with an explanation of the commercial side of the pro- 
posal. This will consist in the renting of cold storage 
space and of the stalls in the markets. Amongst the con- 
ditions of the proposal figure the cession by the muni- 
cipality of the subterranean space required by the cold 
stores and markets. As a quid pro quo the company will 
cede 6 per cent. of the storage room free to the muni- 
cipality during the first fifteen vears and 10 per cent. after 
that time, and the. company will maintain this storage 
space at the requisite temperature for the different classes 
of food products deposited there. After twenty-five years 
the free storage room ceded to and maintained for the 
municipality wil! be increased annually by 1 per cent. 
until a maximum of 20 per cent. is reached. Furthermore, 
the company will pay an annual rental equal to 6 per cent. 
on half the value of the adjacent ground at the street 
level, calculated on the subterranean area occupied. 

This project has been submitted in due form with all 
necessary plans and specifications, and after having been 
examined and reported on by the technical department will 
be passed over to the town council for final and definite 
resolution. 

The announcement that the navigation company, popu- 
larly known as the Mihanovitch Company, has sold a 
number of vessels aggregating upwards of 10,000 tons to 
an Uruguayan company which has recently been consti- 
tuted for that purpose, has not come as a surprise to any- 
one who has followed the events connected with the mati- 
time strikes in this country. The want of protection 
against violence, and one might almost say, the animosity 
evinced by the Argentine Government towards the ship- 
ping companies being notorious. The amount paid by the 
Uruguayan company is over 7,000,000 dols. paper. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue CirRoEN Gear Company informs us that it has moved 
to new offices at 22, Buckingham-gate, Westminster, S.W. 1. 
Its new telephone number is Victoria 7193 and telegraphic 
address Helical, Sowest, London. 








Tue InstiruTION oF LocoMoTIVE ENGINEERS: Scor7vTisH 
CrEenTRE.—On Friday, October 29th, 1920, the inaugural meeting 
of the Scottish Centre of the Institution of Locomotive Engi- 
neers was held in the Societies’ Room of the Technical College, 
Glasgow. The meeting was largely attended, and was repre- 
sentative of the railway locomotive engineers, the private 
builders of railway locomotives, carriages and wagons, and of 
the steel trade and allied firms of Scotland. The President, 
Mr. W. Pickersgill, Locomotive Superintendent, Caledonian 
Railway, opened the meeting, and after briefly setting out the 
objects of the Institution, formally proposed that a Centre 
should be established at Glasgow, and that Mr, R. H. Whitelegg, 
Chief Mechanical Engineer of the Glasgow and South-Western 
Railway, should be the chairman of the Centre. The proposi- 
tion was seconded by Mr. J. Keyden, Caledonian Railway, 
Motherwell, and carried unanimously. Mr. Whitelegg then 
delivered an interesting address which embodied a résumé of 
the Institution from its inception until the present time. The 
following were nominated and accepted as officers of the Centre : 
—Mr. W. Chalmers, North British Railway, vice-chairman ; 
members of Council: Messrs. H. Reid, North British Locomo- 
tive Company ; I. Kempt, Caledonian Railway ; J. P. Grassick, 
North British Railway; G. W. Chalmers, Hurst, Nelson and 
Co.: J. Steele, jun., R Y. Pickering and Co.; A. Campbell, 
North British Railway ; W. H. Moodie, Caledonian Railway ; 
D.. Smith, Glasgow and South-Western Railway; J. Keyden, 
Caledonian Railway ; and C. Fawcett, Wm. Beardmore and Co., 
Limited. Hon. secretary, Mr. D. G. Cowan, Caledonian Rail- 
way, St. Rollox. 
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Current 


IRON ORE, 
N.W. Coast— ¢ 
Native 59/- to 70/- 
+ Spanish ... 50/- 
+ N. African 50/- 
N.E. Coast— 
Native Pe tate, acute an ac, _ 
Foreign (c.if ) 52/- to 53/- 
“PIG IRON. 
Home. Export. 
£s ad. zm @ 
ScoTLAND— 
Hematite ... si a |) a Ai a eter _ 
No. 1 Foundry 1315 0 — 1610 0 
Na 3 |, Ree: ee ee Be ees 
N.E. Coast— 
Export. 
Hematite Mixed Nos... 13 00 ... .. 14 5 0 
BE tins € ne ee de> ce 14 7 6 


Cleveland— 
Export. 


ae 2 lo ee eee é ; — 

No. 3 G.M.B. ie POR Seek nae 

No. 4 Forge ames Pg Te. eae a a 
ac oe Te ee a! ee 
Basic ee eee ae ee eee _ 


MipLANDS— 
Staffs.— 


All-mine (Cold Blast)... £18 5 0 to £18 12 6 
Grey Forge ™ 13 5 0 — 
Part Mine... ... . 1312.6 
» Foundry No3 ... 1317 0 -- 
Northampton— 
Foundry Nes. 1 and 2 £1210 Ot» £1212 6 
ae No. 3 12.7 6 
2 Forge 12 2 6 — 
Derbyshire (a// prices nomina/) 
No. 3 Foundry £14 7 6to tl4 126 
POC 2... one ore, ee cle 5. Oto £13 159 
Lincolnshire— 
Basic £1410 Oto Ll4 15 0 
Foundry... .. £14 2 6to£#l4 7 6 
Forge . £12 7 6 to £12 12 6 


N.W. Coast 
N. Lanes. and Cum. 





Hematite Mixed Nos... £14 0 Oto £15 0 0 — 
Special £16 0 Oto£17 0 0 
MANUFACTURED IRON, 

Home. Export. 
£s. d. zs. d. 
ScurLaNnD— 
Crown Bars ... . 63D OOo. ws.) 33100 
Best a LQ Bit Bl a ertoge: Dita BHuging 
Rae 2625 SO! Ora ee eS 3210 0 
Tees io aie oe ne ae 2 33:10 0 
N.E. Coast— 
Crown Bers ... 2. 2. 30 0 0 3210 0 
Best ,, So Bs Heresy Que 33 10 0 
Angles... . ino Say 3210 0 
Tees Bdge tan" Salle Cr 3310 0 
LANCS.— 
Crown Bars Fit eas 30 10 0 ae 
GPP jasc HE Cn ony § _ 
S. YorKs.— 
Crown Bars ... ... ... 38010 0 ; se - 
Best sa he Fake lek “BIG GU AS. -- 
eis peer ME RE al ee — 
tMipLaANDs— 
Marked Bars (Staffs.)... 3310 0 .. .. — 
Crown Bars ... ... ... -SO:1QUQHig)” iy — 


Nut and Polt Bars ee eet —_ 
Black Sheets (dbls.) b> ie a 
Galv. Sheets 24 W.G, 

(f.0.b. L’pool, or equal) £40 to £42... _ 
Gas Tnbe Strip .-. £32 to £34 — 





STEEL. 
Home, Export. 
: £ os d. £ os. d. 
SCOTLAND— 
Boiler Plates ... 3110 0 36 10 0 
Ship . £27 to £34 £32 to £40 
Angles, &c. £26 to £31 £30 to £35 


kd re oe 
SS eatin = ee 


Black Sheets... ... 
Galvanised Sheels 





Prices for Metals and Fuels. 





STEEL (continu*d) 


N.E, Coast— Home. Export. 
ea, Zs: 4. 

Ship Plates...,. ... ... 2410.0 2910 0 
a 28 0 0 
Boiler Plates... ... ... 3110 0 36.0 0 
ARO gh | %2 00 
Heavy Rails .. ... ... 25 0 0 2 0 0 
Fish-plates ... ... ... 30 0 0 34.0 «0 
Oe Oe eens a eee 30 0 0 
Hard Billets ... ... ... 2310 0 = 
Soft * cary. ot. HBR 0 — 

N.W. Coast— 

Barrow— 
REORTE ANE ot, cnc: t bars. SOM DRY as die - 
Light yy.) sec. is) fave he? of, B,te, £29 .0./0 
Billets 21.0.0 _ 
Ship Plates 25.10 0 -- 
Boiler ,, BL0 60 - 


Manchester (all prices nominal) 
Bars (Round) £32 to & 
s» (others) - ow. £30 to £ 
Hoops (Best)... ... ... 89 7 6 
5» | (Soft Steel)’ ... 3817.6 
Plates snes, sas See 40 5 
»» (Lanes. Boiler) ... £32 to £35 
SHEFFIELD— 
Siemens Acid Billets ... 27 10 0 


Bessemer Billets ... ... 27 0 0 
Hard Basie... ...... 2410 0 
S ft os ra: tes) SRR 


Hooper 952.5 5...2 54 ¢ ..¢¢ 9 BP 90 20 
Sheets £50 to £55 
M1IpLANDS— 
Mild Finished Bars 
Bess. Billets and Bars... 


£ 6 to £30 


£21 tos22 


Hoops 3610 0 
Tube Strip . 82.0 0 
Angher 29°92, 1, ORC DO Or® 
cm, in hepa fale 4 0 0 
Wire Rods 3110 0 


NON-FERROUS METALS. 
SWANSEBA— 
Tin-plates, 1.C., 20 by 14 
Block Tin (eash) ... 
He (three months) 
Copper (cash)... 
>» (three months) 
Spanish Lead (cash) ... 
43 (three months) .. 
Spelter (cash) “ce 
»» (three months) .. 
MANCHESTER— 
Copper, Best Selected Ingots 
», Electrolytic 
», Strong Sheets ... 
;, Loco Tubes 
Brass Loco Tubes... 
», Condenser ... Ren Spee ao dn 
SO, MA cooe cate, carol t eycy-sperslcoes 
» Foreign 


41/- to 42/- 
£26415 0 


26610 0 
9110 0 
96 0 0 
3517 6 
35 7 6 
37:17 6 
39 5 «0 


£96 to £98 
£96 to £98 


41.0 0 
1/72 per lb. 
1/54 ,, 
1/8} ,, 
£37 5 0 
8517 6 





FUELS. 
SCOTLAND. 
To Allids! To Neutrals. 
LANARKSHIRE— 
(f.0.b. Glasgow)—EIL... 78/- to 80/- 82/- to 90/- 
of + Splint 80/~ to,9)/- ... $0/- ts 100/- 
AYRSHIRE— 
(f.0.b. Ports}—Steam 7L)- 83/- 
x : Splint ,.. 70}. . 9/- 
FirESHIRE— 
(f.0.b. Methil or Burnt-  . 
island)}—Steam 66)- to 70/- ... 100/- to 110/- 


Sereened Navigation 
Unseréenad } : 5; 


LoTHIANS— : 
(f.0.b. Leith Best Steam 63/6 
Secondary Steam 67 /6 
Screened Bunker 73/6 
Unscreened ... 72/6 
ENGLAND. 
tN. W. Coast 
Steams ... 
Household 


Coke gad Letohel lt 


72/6 to 74/6 ... 
70/0 t6 TZ)6>;.: 


100/- to 105)- 
95j- te 100/- 


195 /- 


100 /- 


hy/ 
#0/- to 60/- 
75)- 





FUELS (continued 
NORTHUMBERLAND— 


Home. Neutrals, 
Best Steams ... 36/2 150/)- to 160/- 
Second Steams 33)- 140/- to 150/- 
Smalls 30/8 125/- to 180/- 
Unscreened 32/8 120/- to 130! - 
Household 36/- 160/- 
DuRHaM— 
Best Gas... ... ...  36/- to 37/- 125/- to 130/- 
Second ... ... ... 35/- to 33/- 120/- to 125/- 
Household .,, ... 36/- 160/- 
Foundry Coke 70/3 240/- to 250/- 
Furnace ,.. 62/6 hip — 
SHEFFIELD— 


33/2 to 33/8 


32/8 to 33/2 


S. Yorks. Best Steam Hards 
Derbyshire Hards 


Seconds ... 3L/8 to 32/2 
Cobbles ... 31/8 to 32/2 
Nuts 81/2 to 32/2 


28/8 to 80/2 
28/5 to 28/11 


Washed Smalls 
Best Hard Slacks ... 


Seconds an 27/11 to 28/5 
Soft Nutty ,, 27/8 to 28/2 
Pea ” 26/2 to 26,8 
Small sy 23/2 to 24/2 


37/2 to 37/8 
33/8 to 34,2 
65/9 


House, Branch ... ... 
»» Best Silkstone... 
Blast Furnace Coke 


°SOUTH WALES, 
CAaRDIFF— 
steam Coals: 
Best Smokeless Large... 
Second be be has 
Best Dry Large... ... ... 
Ordinary Dry Large aay 
Best Black Vein Large ... 
Western Valley pa nY 
Best Eastern Valley Large 


115/- to 17/6 
112/6 to 115/- 
110/- to 115/- 
105,- to 110,- 
112/6 to 115/- 
110/- to 112/6 
110;- to 112/6 


Ordinary i Pp 107 /6 to 110/- 
Best Steam Smalls 92/6 to 95/- 
Ordinary od 85/- to 90/- 


100/-:to 105/- 
110/- to 115)- 


92/6 to 95/- 


Washed Nuts ee 
No. 3 Rhondda Large : 
Smalls ... 


No. 2 i Large ... 102/6 to 107 /6 
% » Through 100/- to 102/6 
¥ 3 Sepals nay We aod 87/6 to 92/6 


Coke (export) 270/- to 280/- 


Patent Fuel 135/- to 140/- 
Pitwood (ex ship) 80/- to 82/6 
SWANSEA— 
Anthracite Coals: 

Best Large 95/ to 100/- 
Seconds 85/- to 90/- 
Red Vein 77/6 to 85/- 
RS peers ae 77/6 to 85/- 
Machine-made Cobbles ... 110/- to 115/- 
Nats 90/- to 95/- 
Beans 80/- to 90/- 
Peas *'.57:14.. 80/- to 85/- 
Breaker Duff 30/- to 37/6 


Rubbly Culm 40/- to 43/- 


Steam Coals: 


large ... 110/- to 115,- 
Seconds obi oe, ed) ost Uti! ROG P Bo 107/08 
Smalls Bad) bE LS IORIO ND OR ak 65/-to 75/- 
Cargo Through ope RVG ted , Wee! kay | CAE ROURS 





FERRO ALLOYS. 


Tungsten Metal Powder 3/6 to 3/8 per lb. 


Ferro Tungsten 2/9 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £44 15/- 
“ 6 p.c, to 8 pe 9 £42 15/- 
ey 8 p.c, to 10 p.e. »y £40 15/- 
= Specially Refin d of 
Max. 2 p.c. carbon -+», £92 to £93 32/- 
ay A PoOo 2k 95 ...£107 to £108 ~—30/- 
» 0°75 p.e. carbon ... £124 47/- 


... 3/- per lb. 

Be aan . 7/6 per Ib, 
(per ton) £37 home, £47 export, 
... £20 to £21, scale 8/6 per 
unit. 
... £28 to £29, scale 12/- per 

unit. 

... 47/6 per Ib. 


» Carbon freo ... 
Metallic Chromiam 
Ferro Manganese 

1 Silicon, 45 p.c. to 50 p.ew ... 

” ” 75 p.¢, 

yy Vanadium 

., Molybdenum ... 
Nickel (per ton) 
Cobalt Y AL ioe Bae 
Aluminium (per ton) 


we, ¥/-) por Ub. 
.«. 22/6 per Ib. 
... £185 export. 





* lhe prices yuoted are net makers’ works. 
premiums ot 2U; to 40/- per ton. + Delivered; 
f,0.b, for export. 


© Per ton f.0.b.; 





* Glasgow, Lanarkshire and Ayrshire districts, 
Except where otherwise indicated coals are per ton at pit for inland 


+ To secure early delivery quotations are subject to eurrent 
and f,o,b. for export, and coke is per ton on rail at ovens and 
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French Engineering Notes. 
‘(From our Correspondent in F'aris.) 
Export Trade. 


Tue high prices of manufactured goods have 
had the natural effect of restricting demand, and the 
consumers’ boycott is due not only to a reluctance to 
buy whatever can be dispensed with, but more especially 
to the steady decline in the country’s purchasing power. 
The home production has*never been entirely sufficient 
for the country’s needs, but this mattered little at a time 
when foreign investments left a surplus wealth for the 
purchase abroad of what might be required. As those 
resources no longer exist the only alternative left to the 
country is to produce and sell as much as possible. At 
the present moment production in most departments of 
the manufacturing industries is actually declining because 
the demand has been checked by high prices, and the 
only solution obviously lies in bringing down productive 
costs and in taking advantage of the exchange rate, to 
sell in those countries where the exchange is against 
France. The decline in the prices of raw materials is a 
factor that should help in an early recovery. The fall in 
cokes, pig iron, and semi-manufactured material has 
become general in France and Belgium, and that has 
permitted a lowering of prices for many kinds of manu- 
jactured goods. A general sealing down of prices is, 
hcewever, only possible by an increased production resulting 
irom a larger demand which, unfortunately, can scarcely 
be obtained, for the moment at any rate, by any consider- 
able accession of home orders. Manufacturers are, there- 
fore, looking more particularly to the British market, 
where the depreciated value of the france should allow 
French goods to be sold at sufficiently low prices to tempt 
buyers. Those who are exhorting French manufacturers 
to lay themselves out specially for export business appear 
to overlook the fact that manufacturing costs are relative, 
and that while the franc has, undergone a great deprecia- 
tion in England, this lower value is observable also in its 
smaller cormering power in France, so that where 5f. 
have to be spent to get what was obtained with Lf. before 
the war, the final cost of a manufactured product is much 
higher than would be represented by the difference of 
exchange in the countries where it is sold. Still, there is 
probably a notable balance in favour of French goods in 
England, because manufacturing costs have risen in that 
country for reasons independent of the munetary depre- 
ciation. At the same time, any progressive export 
trade is only ible on the understanding that other 
countries should havé equal facilities for trading in France. 
The greater these facilities the more active will be the 
trade development, and the international situation will 
recover much more rapidly than would otherwise be 
possible, 


Miners’ Agitation. 


The miners strike in Britain is having @ reper- 
cussion on labour in France, for the National Council of 
Miners has issued an ultimatum that may very well result 
in serious trouble. ‘The Council has fixed upon a co-efficient 
ot increase in wages which, it affirms, corresponds with 
the higher cost of living. In other words, the wages are 
to be five times those paid in 1914. If these terms are not 
accepted by November lst the Council will consider the 
advisability of calling the men out at once; but should 
the companies desire to offer other suggestions, they must 
do so in time to permit of the whole question being settled 
by November 14th, A-strike at the present time would 
obviously be particularly disastrous. Most of the French 
collieries are now in more or less working order, and their 
production is about 2,500,000 tons a month, which, with 
the consignments ot German coal and other imports, 
permits the country to satisty its needs with the aid 
of rigid economy. A coal stoppage just now would have 
the eftect of precipitating an industrial crisis which 
manufacturers are making strenuous efforts to avert. 


The Motor Trade. 


In view of the situation of the motor car trade, 
many suggestions are being offered for placing it one a 
more stable basis. Manufacturing costs have grown s0 
rapidly with the dearness of raw material, higher wages 
and taxation that it seems extremely difficult to bring 
down prices to a level that customers will pay without 
reorganisation of manufacturing methods, ‘The French 
system of building too many types of cars is criticised, 
in the sense that when a maker attempts to reach many 
classes of buyers he increases his manufacturing costs 
and overhead charges, and he must sell at prices that 
necessarily restrict his circle of buyers. At times when 
money is plentful the situation of these firms is satis- 
factory, but as soon as the public finds it expedient to 
exercise economy the motor trade is the first to suffer. 
The outcome of the present state of things is likely to be 
a complete reorganisation of factory methods, when makers 
will aim at big and economical production and a thorough 
standardisation of everything connected with the industry. 
The Standardisation Commission has already practically 
terminated its labours, and has provided means of effecting 
considerable, economies in motor car manufacture as well 
as in the constructive engineering industries generally, 


Oil Supplies. 


The failure of this country to secure what it 
considers to be a fair share of the world’s oil supplies has 
compelled the Government to encourage private initiative 
in boring for oil in various parts of the territory. These 
efforts are further stimulatedby reports that continue 
to be circulated of the existence of large oil-bearing areas. 
Promising results were said to have been obtained recently 
in the Savoie, and then borings in the Landes revealed oil 
which specialists affirm may be obtained in considerable 
quantities, and now satisfactory reports are forthcoming 
from the Auvergne. The question of oil has become so 
vital to the country that it is intended to investigate 
thoroughly the whole of the possibilities in the way of 
native oil supplies. 


British Patent Specifications. 





7) 


When an é: és ted from abroad the nane and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each, 

The date first given is the date of application ; the second date. 
at the end of the abridgment, is the date of the acceptance of the 


plete specificati 














INTERNAL COMBUSTION ENGINES. 


151,522. February 3rd.—Oprosep Piston Encines, G. F. 
Dewdney, 44, Cakhill-road, East Putney, London. 

In this engine two trunk pistons are used; working in a cylinder 
having bores of two distinet diameters. The smaller diameter 
provides one working chamber, while the annular spaces at the 
larger diameter form two other working chambers. The upper 
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piston is connected with the crank shaft by means of a piston 
rod sliding through the centre of the lower piston, the interna” 
bore of which provides a slide for the crosshead of this rod 
The lower piston has two connecting-rode, on either side of that 
belonging to the upper piston, and two cranks. The arrange- 
ment is equivalent to a four-cylinder engine.—September 30th, 
1920. 

151,534. March 2nd, 1920.—V Tyre Enarnes, B. R. Bellanger, 

5, Route de la Révolte, Neuilly-sur-Seine, France. 

For the purpose of obtaining the smallest possible length and 
space occupied by the engine, the four eylinders A A are arranged 
at an angle of 90 deg. relatively to each other in the form of a V, 
and their connecting-rods aré connected in pairs.on to two cranks 
arranged at 180 deg. to each’ other. -On the other hand, the 
shaft bears two other cranks also oppositely arranged at 180 deg. 
to each other 4nd in the same plane as the former ones, on to 
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which are connected the connecting-rods of two pumps B and C- 
€.g., one acting as a scavenging pump and the other as an air- 
compressor, which are placed in the plane of symmetry of the 
cylinders. The weights of the movable parts, pistons, connect- 
ing-rods, &c., are selected in such a manner that the forces 
acting on thé inter and the outer cranks, page” account of the 
differences: in the radii of these cranks, are corresponding 
amount and oppose each other, so that the reciprocating masses 
substantially balance each other. Under these conditions, it is 
claimed, the whole engii the scavenging and com- 


ne, includin 
pressing pumps, is ectly balanced.— September 30th, 1920. 


CONDENSERS AND FEED-WATER HEATERS. 


151,556. March 24th, 1920.—MULTIPLE-STAGE _Esecrors, 
Société des..Condenseurs Delas, 103, Rue  Saint-Lazare, 
Paris. 


In this specification a claim is made for a multi ple-stage ejector 
alnsm rimoontio 


N°IS1,556 





¢ = 


























Balk. od %* 








ui 














cond 


Aine 


rs, characterised by the fact that 





with inter 








evacuation of the water of condensation from each of the inter- 


mediate condensers into the preceding one is effected by the 
interposition of a U tube, balancing the partial vacuum produced 
by the stage considered. In the drawing the principal con- 
denser is marked A, and the successive stages of the ejector 
B, C and D, with their corresponding condensers E, F and G. 
The U tubes referred to are shown at H and J, while the injec- 
tion water for the ejector condensers is supplied by the pipe K. 
—September 30th, 1920. 


DYNAMOS AND MOTORS. 


October 2nd, 1919.—BrusH Hoxiprers ror DyNnamo- 
ELECTRIC Macuines, E. H. H. Hassler, Norton Lees, 
Queen’s-road, Ashton-on-Mersey, Chester, and Metro- 
politan-Vickers Electrical Company, Limited, 2, Norfolk - 
street, Strand. 

According to the present invention, the brush is held against 
the commutator or slip ring by the pressure of a cylindrical 
spiral spring, the upper end of which abuts against the lower 
end of a cylindrical plunger sliding in a tubular member forming 
part of the brush holder. The plunger is provided with a series 
of ratchet teeth on its face which can be caused to engage at 
will with a spring secured on the tubular member. The ratchet 
is so formed and the spring pawl so arranged that by turning the 


151,490. 
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plunger in its support the spring pawl is caused to disengage 
from the ratchet teeth so as to permit the plunger to move freely 
outward under the action of the spiral spring and relieve the 
pressure on the brush. Below and above the last steps of the 
ratchet a groove is formed around the entire circumference of 
the plunger in which the spring paw] is caught to prevent anto- 
matically the inadvertent removal of the plunger. The lower 
projecting edge of the groove is cut away at one part to enable 
the plunger to pass the spring pawl and be completely withdrawn 
when desired.—September 30th, 1920. 


SWITCHGEAR 


151,446. August 22nd, 1919.—E.ecrric Rerays, Automatic 
Telephone Manufacturing Company, Limited, Milton-road, 
Edge-lane, Liverpool, and A. E. Hudd, “Stoneleigh,” 
Orient-drive, Gateaere, liverpool. ; 

The present invention, relates more particularly to that type 
of relay employed in railway signalling systems and known as 
the “track circuit’? relay. The relay comprises an electro- 
magnet having «# core <A, cheeks of magnetic 

material, such as Swedish iron, secured to flanges on a 

cover plate C by means of set screws. The cover plate, in 

addition to being a support for the electro-magnet, also serves 
as @ support for the bracket D carrying the armature E by means 
of the pivot screws F secured to the flanges. The armature 
extends the whole length of the core, being supported so as to be 
separated from the core by a small air gap, so that when the 
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electro-magnet is excited the armature is attracted and tends to 

turn about an axis through the pivot screws F parallel to the 

core of the relay. .The armature is under gravity control. 

One advantage of the long length armature is that there is 

ample room for mounting the contact members G, four of which 

are shown mounted independently on the armature, being 

i lated. t from by galalith studs. The cover, which is 

preferably rectangular, has insulated terminals secured thereto, 

which may. be arranged.as indicated in the figures. It is claimed 

that the combination of a horizontal electro-magnet with a 

horizontal armature leads to a very compact construction of 

track circuit relay adapted to be readily enclosed in a simple 
case in a weatherproof and water-tight manner.— September 

30th, 1920. 

151,533. March Ist, 1920—CoNTROLLERS FOR ELECTRIC 
Circuits; Igriic Electric ‘Company, Limited, 147, Queen 
Victoria-street, London, E.C. 4. 

This invention relates more particularly to those controllers 
adapted to govern the operation of an electrically driven device 
in such a manner that when the device is between certain pre- 
determined limits in its range of operation, the driving current 
can be supplied in either direction selectively or the cirevit can 
be broken, but when either of these predetermined limits of 
operation is exceeded the control of the driving current is limited 
in that either the circuit must be broken or current must be 
supplied in such a direction only as will return the driven device 
to within the limits of operation. The controller contacts A 
and B are operated through a member C, which can both rotate 
with and slide‘upon the shaft D.° The pawls E and F, which 
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engage with the member C, are carried by the member G. The 
position of the member C upon the shaft is determined by what 
is known as an oscillating shifter H, which is fixed to a shaft K. 
The shaft K is coupled to the mechanism to be controlled. The 
armature winding is connected between contact fingers L and M, 
while the field is connected between finger N and one side of the 


element returns to its normal inoperative position on disengage- 
ment of the clutch, The magnet A and armature B are carried 
from the spider C by a series of bolts D, the lateral position of 
the magnet and armature as a whole relative to that of the spider 
being adjustable by means of nuts E and set screws F. The 


ine, and finger P is connected to the other side of theline. With 
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this arrangement, when the movable contact elements—which 
wre shown in plan—are moved to the left, they respectively 
bridge fingers P and L and fingers M and N to complete the 
motor circuit and to effect a flow of current through the circuit 
of the armature from left to right. On the other hand, when 
the contact elements are moved in @ reverse direction the 
elements A and B bridge the contact finger M with the finger P, 
and the finger N with the finger L, thus effecting a flow of 
current through the armature from right to left. 


September 
30th, 1920, 


TELEGRAPHS AND TELEPHONES. 


151,336. June 18th, 1919.—TELEPHONEs, R. L. Murray, Colne 
View, Elstree-road, Bushey Heath, Hertfordshire, and the 
Telephone Manufacturing Company, Limited, of 42a, 
Martell-road, West Dulwich, London, S.E. 21. 

This invention relates in particular to telephone sets intended 
for use in noisy situations, such, for example, as on aircraft or 
by a diver when at work in his diving suit. The transmitter is 

of the well-known type, having a microphone constituted by a 

number of small carbon shot or spheres A retained in a carbon 

container B shaped as a cylindrical vessel, but having in one of 
its circular end walls an aperture C sufficiently large to allow the 
introduction of the shot. Supported opposite this aperture is 
the usual carbon diaphragm D, which fitted with a short 
pointed carbon projection E of pyramidal shape, square in cross 
section, and cemented by its base to the centre of the diaphragm, 
so as to enter the aperture C and make contact with the shot A. 
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armature is arranged to move axially upon enlarged portions 
of the bolts D. The friction element G is provided with a series 
of bosses L, into which a series of spindles M are screwed. The 
outer ends of the spindles M pass through apertures in the spider 
of the driven shaft, and are there embraced by springs arranged 
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in compression and maintained in position as shown. When the 
magnet is energised, the friction element is engaged on one side 
by the friction surface N of the armature and forced inwards 
against the action of the springs until it is locked between the 
friction surfaces N and P, a solid drive being then effected 
between the driving and driven shafts. When current ceases 
to flow in the energising coil, the armature is thrown out of 
engagement with the magnet in usual manner by the springs R. 
September 30th, 1920. 


MISCELLANEOUS. 


151,225. April 28th, 1920.—Jotnt-packrye Raine, E. Walter, 

No. 14, Moislinger Allee, Lubeck, Germany. 
The packing ring, of thin sheet zine or other suitable material, 
is composed of two telescopically interfitting halves of channel 
section, the assembled ring being oval in section. Both halves 
of the ring are perforated with slits, which are mutually stag- 
gered, as shown. For use the two halves are separated, filled 
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Commerce, New-street, Birmingham. 


street, S.W. 1. 
Show, 


A paper on ‘‘ The Destruction of the Mining District of Northern 
France and the Work of Reconstruction,” will be read }y 
Monsieur Edouard Gruner, President. 8.30 p.m. 

Tue ENGINEERS’ CLUB.--Manchester. Meeting of 
Section of the Institution of Electrical Engineers. 
Mr, Julius Frith. 7 p.m. 


INSTITUTE OF INDUSTRIAL ADMINISTRATION.—Conference 
Hall, Central Hall, Westminster. Ordinary meeting. “Tho 
Influence of Exposed Records on Output,” by Mr. F. M. Lawson, 
Lantern. 7 p.m. 


Local 
Address hy 


Institute or Metats (Scorrisa Locat Srectrton),—Rooms, 
Institution of Engineers and Shipbuilders in Scotland, 39, Elm. 
bank-crescent, Glasgow. “‘ Fuel,’’ by Mr. J. A. C. Edmiston. 
8 p.m. 


SHEFFIELD ASSOCIATION OF METALLURGISTS AND Merar. 
LURGICAL CHEMISTS..—Assembly Room, Royal Victoria Hote|, 
Sheffield. ‘‘The Value of Evidence in Research,” by Dr. P, 
Longmuir, 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: ScorrisH CENTRE. 

207, Bath-street, Glasgow. Inaugural address by the President, 
Mr. J. E. Sayers. 7.30 p.m. 


WEDNESDAY, NOVEMBER 10r#, 


Grovrpe INTER-UNIVERSITAIRE FRANCO-BRITANNIQUE.—(Con - 
naught Rooms, Great Queen-street, Kingsway, W.C. 2. Dinner. 
7 p.m. 

INsTITUTION oF AUTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, S.W. 1. General meeting 
Paper : ‘‘ Some Notes on the Report of the Steel Research Con 
mittee,” by Mr. J. H. S. Dickenson. 8 p.m. 


THURSDAY, NOVEMBER lIIra. 


INSTITUTION OF ELecTRICAL ENGINEERS.—lInstitution of Civi 
Engineers, Great George-street, Westminster, 8,W. 1. Ir 
augural address by the President, Mr. L. B. Atkinson. 6 p.m, 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS 
MEN (YorK TECHNICAL Section).—Priory-street Higher Grad 
School, York. “Gear Tooth Forms,” by Mr. E. W. Tipple 
7.15 p.m. 


FRIDAY, NOVEMBER 
INSTITUTION OF ELECTRICAL ENGINEERS ScoOTTIsH CENTRE 
Room 149, Royal Technical College, Glasgow . Student 
Section. Presidential address by Mr. FP. H. Whysall. 7.30 p.n 
INSTITUTION OF MECHANICAL ENGINEERS. 
St. James’s Park, S.W. 1. Informal meeting. 
Junior Instrrvurion or ENGINeers.-—Caxton Hall, West 
minster, S.W. 1. Lecturette, “ Hydraulic Sand Packing o/ 
Colliery Workings in India,” by Mr. R. H. Squire. 8;p.m. 


12TH. 


Storey’s-gate 


7 p.m. 


SATURDAY, NOVEMBER 13rs. 
MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
\lbert-square, Manchester. (1) Address: “‘The Education 
\ct of 1918 as it Affects the Engineering Industry,” by Mr. 
Spurley Hey; (2) discussion: ‘‘ Liquid Pressure of Iron in 
Moulds,”’ introduced by Mr. A. H. Goodger. 7 p.m. 


MONDAY, NOVEMBER l5ra. 
BrapForD ENGINEERING Socterty.—City of Bradford Tech- 
nical College. “Chain Driving,” by Mr. G. W. Cosby. 7.30 p.m 
TUESDAY, NOVEMBER 16rtu. 


SHEFFIELD ASSOCIATION OF METALLURGISTS AND 
LURGICAL CHEMISTS. 


METAL - 
-Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘‘ Cold Working of Steel,” by Mr. G. Glenn. 7.30 p.m 
Tue InstiruTe or Merats: BirmrycHamM Loca SEcTION. 
Imperial Hotel, Temple-street, Birmingham, Discussion on 
** Hardness in Non-ferrous Alloys,” 7.30 p.m, 


WEDNESDAY, NOVEMBER lira. 


Royat AERONAUTICAL SOCIETY. 


Connaught Rooms, Great 
Quéen-street, Kingsway, W.C. 2. 


Annual dinner. 7.30 p.m. 


INstiTuTION OF AUTOMOBILE. ENGINEERS.—Chamber of 
Commerce, New-street, Birmingham. Joint meeting of the 
Coventry and Birmingham Graduates. Discussion on the 
Olympia Show. 7.30 p.m. 

LIVERPOOL ENGINEERING Socrety,—Royal Institution, Col 
quitt-street, Liverpool. ‘‘ Prevention of Accidents in Industry,” 
by Mr. C. K. Atkinson. 8 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN: West MipLanp Brancu.—Assembly Room, Chamber of 
‘*Notable Bridges and 
7.45 p.m. 


THURSDAY, NOVEMBER 18ru. 


Royat ArronavutTicat Socrety.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Paper, “ The Problem of the 


their Vicinities,”’ by Mr. W. H. Davis. 


Helicopter,”’ by M. Louis Dainblane. 5 p.m. 


Victoria- 
Discussion on the Olympia 


INSTITUTION OF AUTOMOBILE } ENGINEERS.—-28, 
London Graduates. 
8 p.m. 

FRIDAY, NOVEMBER 19ru. 
Joint MEETING, FARADAY Soctrty AND SHEFFIELD SECTION, 





The diaphragm is supported so close to the aperture C that, 
although the opening is large enough to allow shot to escape 
past the projection E, they cannot escape between the diaphragm 
and the container. The microphone is supported in a casing in 
any convenient manner, and is to be strapped to the wearer's 
neck so as to present the diaphragm towards the wearer’s tonsil, 
as is customary with this class of telephone. Toe hand set 
shown is fitted with a microphone F of this type, and having 
the receiver G provided with a funnel-shaped sound-delivering 
member H secured to it, with the point K of the funnel directed 
outwardly. The latter is so dimensioned as to enter well within 
the ear of an ordinary person and the base of the funnel is made 
sufficiently large to bear against the outer portions of the ear, 
and prevent the point of the funnel being pressed too far into 
the ear by the hand or by the pressure which is always main- 
tained withi . a diver’s suit.—September 20th, 1920. ~ 


TRANSMISSION OF POWER. 


151,478. October 4th, 1919.—MAaGNETICALLY-OPERATED Fric- 
tIoN CrutrcHeEs, M. Walker, 80, Langside-avenue, Langeide, 
Glasgow, and C. F. Shanks, Union Works, Johnstone, 
Renfrew. 

This invention relates to magnetically-operated friction 
clutches of the type having a rotating annular magnet carrying 
an armature and energised by an annular coil, and a friction 
element engaging with annular bearing surfaces on the magnet 
ind armature respectively.. The object of the invention is to 
provide in magnetically-operated clutches means for varying 
the width of the air gap, means for adjusting the relative position 
of the friction ele-ent and means for ensuring that the friction 


with cement or similar substance, and again: fitted together. 
The ring is then laid between the surfaces to-be packed, which 


are thereupon firmly pressed together. During this process, some 


of the filling mass passes through the apertures on to the packing 
surfaces, where it'sets and produces a reliable, durable packing.— 
September 23rd, 1920. ; 








Forthcoming Engagements. 


TO-DAY. 


THe NewcoMEN Society ror THE Stupy oF THE HisToRY 
OF ENGINEERING AND TECHNOLOGY.—Patent Office Library, 
Southampton-buildings, Chancery-lane. ‘‘ Introduction to the 
Literature of Historical Engineering,” by Mr. E. W. Hulme. 
5.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS.—Caxton Hall, West- 
minster, S.W.1. Lecturette, ‘“‘Some Further Locomotive 
History,’ by Mr. Ernest Hooper. Lantern. 8 p.m. 


Tue InstITUTION oF MEcHANICAL ENGINEERS.—Storey’s 
Gate, Westminster, S.W.1. Thomas Hawksley Lecture : 
“Limit Gauging,” by Sir Richard T. ‘Glazebrook, K.C.B., 
F.R.S. 6 p.m. 


SATURDAY, NOVEMBER 6ra. 
BrrMIncHAM METALLURGICAL SocrETy.—Grand Hotel, Bir- 
mingham. Annual dinner. 


Tue InstTITUTION or British FoUNDRYMEN (LANCASHIRE 
Brancu).—College of Technology, Manchester. ‘‘ The Applica. 
tion of Pyrometers to Foundry Work,” by Mr. W. Bowen. 
4 p.m. 

TUESDAY, NOVEMBER 9ra. 


Societe bres INGENIEURS CrIvILs DE FRANCE: BRITISH 





INsTITUTE OF METALS.—-Mappin Hall of the Department of 
Applied Science of the University of Sheffield, St. George’s- 
square. Discuss papers dealing with various aspects of electro- 
plating. 8 p.m. 


InsTITUTE OF METALS SHerriretp Loca SxrctTion.—- 
Mappin Hall of the University, of Sheffield, St. George’s-square. 
Electroplating.” Conjoint meeting with the Faraday Society. 
7.30 p.m, te wt Aasie® 
INSTITUTION OF MECHANIOAL ENGINEERS.—Storey’s Gate, 
S.W. General Meeting. ‘‘Sterilisation of Water by Chlorine 
Gas,” by Capt. J. Stanley Arthur. 6 p.m. 


West or ScottanpD [RON AND Steer [nstirute.—Room 23, 
Royal Technical College, George-street, Glasgow. ‘‘ Low Tem- 
perature Carbonisation of Fuel,’ by Major Armstrong. 7. p.m. 


SATURDAY, NOVEMBER 20rx. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS - 
MEN: York TECHNICAL SectTion.——Priory-street Higher Grade 
School, York. ‘“‘Steel Tubes and Cylinders,’ by Mr. F. 5S. 
Marsh. 7.15 p.m. 





TUESDAY, NOVEMBER 

INSTITUTE OF INDUSTRIAL ADMINISTRATION.—110, Victoria- 
street, 8.W.1. Informal meeting. Discussion on “Staff Selec- 
tion and Promotion,” to be opened by Mr. E.. W. Cousins. 
7 p.m. 


23RD. 








ContTraors.—Freyn, Brassert and Co., of Chicago, with offices 
at 38, Victoria-street, Westminster, London, have been awarded 
the contract for the new blast-furnace plant of the Royal Dutch 
Blast-furnace and Steel Works at Ymuiden, Holland..—The 
Wellman Smith Owen Engineering Corporation, Limited, of 
King’s House, Kingsway, London, W.C. 2, informs us that its 
tender for a 3-ton electric level-luffing portal wharf crane for 





Srction.—-Royal Society of Arts, John-street, Adelphi, W.C. 2, 


Fowey Harbour has been accepted by the Great Western Railway 
Company. 
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PUBLIC NOTICES 
Se 





India Office, 
Whitehall, 
11th November. 1920 
a The High Commissioner 


for India is prepared to receive 


a TENDERS from sgueh persons as may be 
villins to SUPPLY 










LES 
fist 


INT RODD 
IN 
SCREW cou 
TYRES, STE 
LOCOMOTIVE BOILERS (2) 
i f contract may be obtained on appli- 
‘The cond t'onirector-General of Stores India Office, 
Whitehall, S.W. 1. and Tenders are to be delivered at 
office by Two o'clock p.m. on Friday, the 26th 
Norember. 020, for No. 1, and on Friday, the 8rd 
ber 1920, for No. 2, ater which times respec- 


in > 
fray no Tender  SOLLTER, 
2537 Director-General of Stores. 
ie ssl 


DEPARTMENT with possible extension. 
0 dollars @ montb, rising by annual increments of 
5 — a month to 500 dollars a month, with a 
war bonue of 20 per cunt, The sterling 
ee “cj the dollar is at present fixed by the Govern- 
ment at 2s. 4d. Free passages. Candidates, not over 
$5, unmarried, must have had a good engineering 
a. and have had at least 2 years’ practical saw- 
mill ence and preferably experience in pressure 
roca plants. They 8! hould be capable of 
ing the mai 773 
of expe y at 










DING .. 
PLINGS 
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istant Engineer Re- 


UDIRED Dats Sy GOVERNMENT of 














° 
nom a plans, &c., for extensions.—Ap 
-4 is writing, giving age aod brief genie “Ss 

ROWN AGENTS FOR 


UPMS. 10,155. 
some branch of His 
war, unless satisfactory reasons for not —— sae 


ey be furnished. 
ie for one tour of twenty to thirty months’ 
service. with prospect of further employ- 

ment. Salary £500 a year, rising by annual increments 
of £25 to £600 a year, payable locally in rupees at 10 to 
thef, with an additional temporary local allowance of 50 
cent. An outfit allowance of £30 is payable on first 














ivil Engineers Required 
by the GOVERNMENT of UGANDA 





The Engineer 


PRINCIPAL CONTENTS OF THIS 





The Baghdad Railway—No. |. 


The Newcomen Society. 








Proposed Land Reclamation at Derby. 
The Motor Car Show—No. II. 


Power Alcohol. 


Locomotive Footplate Experiences. 
Glasgow and South- W 


Notes on Steel Research. 

















The Bristol Seaplane. 
The Thomas Hawksley Lecture. 
A Seven-Day Journal. 





French Engineering Notes. 


ISSUE. 


No. VII.— 


estern Railway. 








per 

appointment. Single quarters and first-class passa 
provided. Liberal leave in England on full salary. — 
Candidates unmarried, under 2° years age, who 
must be A.M. Inst. C.F, or have passed an equivalen 
erempting examination, preferably with practical expe- 
rience on public works, should apply at once, in 
writing, to the C AGENTS FOR THE COLO- 
NIFS, 4, Millbank, London, 8.W 1, 
ee! details of experience 


' Applicants must have served in some branch of H.M, 
Forees during the late war. unless = =" Smead reasons 
8 . 


giving age and 
and quoting M/Uganda 





for not having done so can be furn 

(‘ivil Engineers Requ uired 
by the GOVERNMENT of CEYLON 
~ appointment as IRRIGATION ENGI- 
NEERS for three years service in the first 
instance. Salary £450 per annum with a temporary 
war allowance of $3 1-3 per cent. Free passages pro- 
vided —Candidates, not over & years of age, who 
tust have passed the A.M.LLC.R or an equivalent 
eamination, and who have a thorough knowledge of 
survey, levelling, earthwork, and@ the principles of 
making, waterworks, and building construction, 
preferably with actual experience in the design and 
ion of irrigation projecté, shonld apply at 
once, in writing, giving age and brief details of exne- 
the CROWN AGENTS _ FOR THE COLO- 
NIES, 4, Atinbank. London 8.W.1, and quoting 

M/Ceylon 0,848, 2551 


OLONY. Salary £400-£20-£500 per annum, 


payable bane ally in rupees at 10 to the £, with an addi- 

al temporary allowance of 50 per cent. Outfit 
allowance of £30 on first appointment Quarters free 
of rent, free passages, liberal leave in England on full 
salary. Candidates, age 23 to 35. should have had 
experience in a civil engineer’s office and have general 
knowledge of mathematics and graphic statics. also of 
general engineering work, such as designing buildings, 
bridges, sheds, laying out of station yards, plotting 
mailway locations, &e. They sbould also have served 
in some branch of His Majesty’s Forces during the 





[)raughtsman Required for 


service eet UGANDA RAILWAY 
-! the G RNMENT of KENYA 


late war, unless their reasons for not doing so are 
entirely satisfactory.— Apply = amen. by letter, stating 
age and exnerience “a to the OWN AGENTS FOR 
THE COLONIES, Sultan London, 8.W. 1, and 
quoting M/9977, 2464 





xecutive Engineers, 
Grade It., PURLIC WORKS DE- 
PARTMENT, RE ‘QUIRED by the GOVERN- 
MENT of the GOLD COAST for two tours 
each of twelve months’ service, with possible per- 
Manency. 
Salary (a) Senior men with special experience, £600- 
£30-£720-£40-£920 a year’. (b) Junior men, £480-£30- 
20 a year, Free single quarters and f'*st-class 
Passages. Liberal leave in England on full salary — 
Candidates, over 22 years of age. who have Lee 
and general experience as civil engineers on roads, 
uildings, and other public works, should apply at 
— in writing, giving age and brief details of expe- 
to the CROWN AGENTS FOR THE 
NIFS, Millbank, London, 8.W 1. quoting M/: 1608, 
M Can dates must have served in some branch of His 
pinesty’s Forces during the late war, unless ante 
sant Teasons for not having done so can be fur- 
2531 





oreman of Works, with 


eecceees 
a experience of harbour or sea wall con- 
struction work (pile driving, pvlatelaving, 
QUIRED concrete work, and grab dredgins), RE- 
WEN 2 for service on the GOLD ' COAST "GOVERN. 
onti RAILWAY for two tours, each of ® to 12 
£440 or Service, with possible permanency. Salary 
fre 12 £500 per annum. Quarters free of rent and 
© passages Liberal leave in England on full pay — 
23 and 49, with experie ice 
of His 
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PUBLIC NOTICES 
Surveyor Re- 


uantit 
UTRE for the PUBTIC WORKS 


Q 
DEPARTMENT by the GOVERNMENT 
of the GOLD COAST for two tovrs, each of 
12 months’ service. with prospecta of permanency. 
Salary £600-£30-£720-£10-£800 a year, with an effi- 
ciency bar at £720. Free single quarters and first- 
elass passages. Liberal leave in England on full 
salary. peCandidates, age 24 to 35, preferably members 
of tbe Surveyors’ Institute. who are fully trained 
quantity surveyors, with experience in ferro-concrete 
and other structures, should apply by letter. giving 
age and details of experience, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/19,434. 
Applicants must have served in some branch of 
H.M, Forces during tbe late war, unless satisfactory 
reasons for not having done so can be lturnisbed. 2463 


£8 = 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


CRANES. 
Sale by Public Tender. 


ONE ELECTRIC COAL GRABBING CRANE, 


Hammer head type, fitted with hoisting, traversing, 
and slewing motions, with all necessary electrical and 
mechanical gear. Grab by Priestman Bros. of 4-rope, 
centre shaft design. 





Grab capacity, flush .......-.-ee.eeeee « 84cu., ft. 
Grab capacity. Beaped .....s.ccccecccvce 41 cu. ft. 
Weight of grab empty ............-.seee 27 cwt. 
FORGOT YO TOOIUB. 0f'2. 0c cere sseccccccccne St. 
Height from crane pedestal to underside of 

GRRCETRV OR ETE on ie ccc cccccrccccence S2ft 
Pete OF IR QDOUE «i 6.65.nk <n cabs b'ac e's 3eft. 


below crane 

EE Sa ave abet che dar sab Akeanee ted 
Current supply ......... 440-volt 3-phase 50 cycles 
Capable of handling from 20-25 tons per hour. 
Lying at Messrs. Herbert Morris, Ltd. (Makers), 
Loughborough, Reference M.K. 36,138. 


HAND CRANES AT THE ROYAL MINING 
DEPOT, IMMINGHAM, 


22 Double Girder Morris ‘‘G’* Type Hand-power 
Overhead Travelling Cranes. Distance between rails 
and floor 16ft. Working load 1 ton. Test load 1% 
tons. Span between-rails 34ft. 2in. Reference M.K. 


47 ,388-64 S48. 
Reference M. es 47,344. But 


One Ditto as above. 

$ Hand Travelling Rail cae. Single and double 
purchase lifting gear. Jib of steel soist and eas 
enough give a radius of 15ft. _Undercarriag 
mounted on 4 single flange C.I. wheels. Will lift work: 
ing load of 20cwt on double gear and a, ~ = 
10 cwt. on single gear. Working load is 20 cwt., 
oad By Carrick and Ritchie. pe ginbireh. 
47.345-6 and ? 

One Hand Tra*elling Crane o gear for slewing 
motion. as crane can be easily slowed by hand Four 
carriage wheels, single flange C.J. 2ft. dia Radius of 
crane is 24ft. and heivht from underside of hook to 
Rore of flexible wire with factor of safety 
brakes for lifting and 


Lowest grabbing position 


crane 24ft. 
of not less than 8. Necessaty 
travelling fitted. Rail gauge 4ft. 8tin. Working load 
10cwt. Test —. Ae cwt. By G. Russell and Co, 
Reference M.K. 

Full Sheciheation cat grabbing crane, detailed par- 
ticulars ot other cranes, permits to view. and tender 
forms can be obtained on apvlication to the CON- 
TROLLER, D.5.1.E , Charin” Cross Huts W.C. 2 
Tenders to be ‘completed and creed on or etore 
10 a.m. on the 7th December, 1920, 








Resideht Engineer Re- 


ae ht QUIRED for LAGOS HARBOUR 
WORKS, NIGERIA. Salary £2000-£50- 

£2200 a year, with a duty allowance at the 
rate of £400 a year. Free first-class passages and 
single quarters provided Engagement, in the first 
instance, for two tours, each of 12 months’ continuous 
residential service. Liberal leave after each tour.—. 
Candidates, not over 50 years of age, who must be duly 
qualified civil engineers and have had a wide expe- 
rience on an engineer's or contractor’s staff in the 
actual construction of harbour and dock works, both 
by contract and departmentally, should apply at 
once, in woeine, giving age and brief details of expe- 


rience, to the CROWN AGENTS FOR THE COLO- 
NIES, .” Mntilbenke London, §.W.1, quoting 
M ‘10,428. 2533 _ 





Civ of Lincoln Municipal 


TECHNICAL SCHOOL. 
COLLIS, M.1I.M.E.. Principal. 
APPLICATIONS are INVITED for = POST of 
ASSISTANT LECTURER in the Mechanical Engi- 
neering Department. to commence duties early in 
January 1921. 
Workshop and drawing-oftice training and teaching 
experience in drawing and design es<ential. Rape- 
rience in engineering laboratory a further 


PUBLIC NOTICES 





7 
(freat Southern and Western 
RAILWAY ((TRELAND). 
CONTKACTS, 1921. : 

The Directors of the Great Southern and Western 
Railway Company are prepared to receive TENDERS 
for the SUPPLY of the undermentioned STORES for 
three months commencing ist January, 1921 :— 


No. of | No. of 
Form. | Form 
Ss wd aol ge 10 a «> 988 Fittings 


India Rubber ‘Goods, “9A 
Implements, Sundry 21 
Iron — and Fit- 


Baskets 

Bolts, 
Rivets 

Brooms and Brushes 1 

Brass Fittings for 


oor 


RIE. S56, 0,0:05.0.4 18 Co PPPS era 29 
Do. do. for Lamps. 184 iron 1 oa Steel Wire. 304 
* do. for Water.. 264| Leather ............ 2 
Do. do. for Gas » SOR Dame. oon go ose see 8 
, a er ae 7B| Locks and Keys 19 
Canvas and Sacks 6 | Mats, Fibre......... 10 
Carriage Laces .... 74 | Moroccos ......---. 7B 
Castings, Mall. Iron 11 Poa ensign aia ek Oi 31 
Cloth a and Uni- Oak Keys .......... 354 
ON Ee 7c| Oak Trennils aseccee 35B 
Clothing, Gil _...... 9B | umbago ......... 41 
o., 1.R. proofed.... 9B Railway Fastenings 
ach Screws and SOND Sad dee aie <0 
| rrr 5 railway Fastenings 
pa Ay es ZS 1° (BRGBD. ccivscc. oe. 6: 
Pe ae 39 Rain Water Pipes 
Sotton Wante 5.<5.<- 5a and Gutters ...... 5 
EE a ie cucks 41 Ropes, Twine, and 
Drysalteries ........ 3 | ji Se t 
Emery and Glass Sewer Pipes, Plaster. 
Cloth, &e. ...... 0): “GE minveieie os 32 
Files and Tool Steel 20 Shovels, pean &c 21a 
Fire Bricks and Clay 33 oft Goods ......... $ 
Foundry Requisites 42 Sponge Clo ES 5 
Galv. by ets, Siznal Wire Pulleys. 11 
Buckets, &c. ..... 3 Screws and Split Pins 14 
Grates. mg and in Fintes ......20. 22 
enders .......«. 24 <a ee 1 
Grindstones ........ y a | EE eee 5A 
Glass, Sheet, and Water oof Clothing. oB 
DEE Sigccccacn ag ST a) Bika ae aoe cn oth 5 
bay and China Sun- Wire. Fence d 
Griew 2. c-ceccccee 278 Se eee 304 
Hardware (Sundry).. 17 Wirework ......... 308 


Forms of Tender can be obtained on payment of 6d. 
each from the Stores Superintendent, General Stores 
Department, G.S. and W.R., Inchicore, 
Applications for forms by post must be accompanied 
by postal order, Stamps cannot be accepted. All 
enquiries for information should be also directed to 
the Stores Superintendent. 

Patterns may be inspected at the General Stores 
Department on and after the 12th inst. between the 
hours of 10 a.m. and 4 p.m. ‘except on Saturdays). 

Tenders must be enclosed in _— special envelope 
supplied for the purpose with each schedule, and must 
be posted so as to be with the undersigned before 
10 a.m. on Wednesday, 24th November, 1920. 

The Directors will not consider any Tender unless it 
is furnished on the Company’s form, and do not bind 
themselves to accept the lowest or any Tender. 

ROBERT CRAWFORD, 
Secretary. 
Kingsbridge Satan, pase 
November, 1920 


The Assam-Bengal Railway 
DERS COMPANY, Limited, is prepared to receive TEN- 
$ for 
STRUCTURAL STEEL WORK, GALVANISED 
WORK, &c., for Shops Extension. 
Specifications and Tender forms may be obtained 
at the offices of the Company, Bishopsgate House, 80. 
Bishopsgate, E.C.2. Drawings may be had at the 
cost of the tenderer by application to Messrs, Hodges, 
ey and Co., Ltd., 78, Queen Victoria-street, 


+ 
Tenders must be delivered at the Company s offices 
—_ I agg than Noon on Wednesday, the 1st December, 


2498 





~ 
s 


The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board. 
OSWALD L. MILNE. 


2501 Secretary 








Reconstructiun Keinforce- 


MENT. 
ppereeene are INVITED to APPLY for PAR 
of the WALKER-WBSTON REIN- 
FORCEMENT, which offers scientific and ou 
over 





tion. University degree or equivalent qualifications 
desirable. 

Commencing salary £330 to £3€0 per annum, 
according to qualifications and experience. rising by 
annua! increments of £15 to £450 

Form of application and further particulars mav be 
obtained from the PRINCIPAT.. to whom apr lications 
should be returned not later than 25th November, 


1920. 2490 





(Jounty_ Borough of Croydon. 
EDUCATION COMMITTE 

WANTED IMMEDIATELY, EVENING TEACHER 
of MACHINE CONSTRUCTION and DRAWING, for 
two hours on one evening per week. Fee 22s. 6d. per 
evenine. Applications, with particulars of qualifica- 
tions and experience, should be sent to the Principal, 
Central Polytechnic, Scarbrook nee Croydon. 

JAMES SM 
Clerk be the Committee. — 





2567 
Newcastle-upon-Tyne Education 
COMMITTEE 


RUTHERFORD TECHNICAL COLLEGE. 

REQUIRED by 6th January, 1921, an ASSISTANT 
LECTURER in ENGINEERING at a commencing 
salary of £350. Sound technical education, works expe- 
rience, and a degree (or its equivalent) essential 

Further particulars, conditions of appointment, and 
form of application (to be returned as soon as possible) 
from the undemiquet._ 

THOS. WALLING 


s Director of Education 
Northumberland-road, 
____Newcastle-upon-Tyne. 2487 __ 


Kombay Municipality. 
REFUSE DESTRUCT 
PROPOSALS will oy received by tie » ae Com- 
missioner for the City of Bombay up _to the 4th day of 
—-. HS il a complete MANUFACTURE, 
RECTION, EQUIPMENT of a REFUSE DE- 
STRUCTOR within the city for the incineration of 200 
tons of refuse per day 
A copy of the particulars and general conditions for 
tenderers and plan of the proposed site can be obtained 
on payment of 5s., which will not be returned, from 
Sir Jobn Wolfe Barry, Lyster and Partners, Dart- 
mouth House, 2, Queen Anne'’s-gate, Westminster, 
London, S.W. 1, who will also give inspection of the 
schedule of rates for materials, labour, &c., prevailing 


in Bombay. 
H. B. CLAYTON, I.C.S 
Ag. Municipal Commissioner for the 
Municipal Offices, City of Bombay 
Bombay 





» India, ” Poses a 








all existing types. Valk 
Weston System is used by the Port of London Autho 
rity on its vast -schemes of construction, with 
highly satisfactory results. Agents wanted in several 
districts. 

THE WALKER-WESTON CO., Ltd.. 
7. pe a Ye a 
Tandon. EC 


The Proprietor of Letters Patent 


No. 112,427, relating to 

** POWER TRANSMISSION GEARS?’ 
DESIRE to DISPOSE of their PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the patent in 
this country. 

Enquiries to be addressed to 

CRUIKSHANK AND FAIRWEATHER 


65-66, Chancery-lane, London, W.C. 241 


&x. 
— 
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BITUATIONS OPEN 
Pages Il. and III. 


SITUATIONS WANTED 
Pages ILI. and IV. 


MACHINERY, &c., WANTED 
Page Iv. 
FOR SALE, 
Pages IV., VIII., CXII., and CXIV. 


AUCTIONS, 
Pages Vill. and OXVIIL. 


PREMISES TO LET OR WANTED 
Rage VIII. 


WORK WANTED, Page IV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page iv. 


For Advertisement Rates See 
Page 481, col. 1. 
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orough of Buxton: 
LECTRICITY DEP. 

STEAM-DRIVEN ion ait 

eal FOR 8. 


ENGINE No. , 
Consisting = ea conipound engine, by. Messrs, 
Belliss and Morcom, Ltd., for steam oor of 150 Ib. 
per sq. in., 6 direct. soiat. + a Bet en 
wound Pm mn by Messrs. ; ot Platt, 
developing 52 amperes at 330/200" an together with 
rheostat and switchboard consisting of one voltmeter, 
2 meters. and 2 D.P. auto. switches. 
NE 923. 
Set comipleté as No, 022.. 
One spare armature for the above. 
Apply— A. B. 


jorough Eléctrical Engiiiver. 
2387 


ERATING 





Bakewell-road Buxton. 


(Jorporation Electricity Supply 


DEPARTMENT, DUND. 


SALE. 

TWO 2000 KW. Willans-Parsons STEAM TUR- 
BINES coupléd to Dick- urs $-phase ALTERNATORS, 
comp. da Edwards air pumps. 
KW. Saleh epee win 

out, opening the 
with overload valve 





carry overloads 
pn valve, or 3000 EW. 


Desiaped Steam. Conditions 
Pressure 175 Ib, .per._ sq. inch at stop valve. 
Superheat 150 deg. 
Vacuum 28+in. mercury. 
Alternator Normal Ratings ; 
2000 K.W, at .8 power factor. 
3-phase, 6000-6600 volts. 50 Socios. 
Temperature rise 35 deg. C, 


Condensing Plant 
ensers have a total surface of 3550 sq. 


mps :— 
* $-throw, driven by 200-volt D.C. 


ors. 

The above sets weré installed in 1909 and are in 

excellent condition. They are only being removed to 

room for larger plant, 

The first set is alfeady dismantled and can be 

oved at once 

‘Qr furwer particulars evoly. Head one. ‘4 

hop¢ Crescent-road. Dundee. 


“4 ‘ 

Corporat ion of ‘Calcutta. 

ERGINEER habe et Pe 
—The Corporation. of Calcutta REQUIRE the | #27 
SERVICE of a proverly qualitied CIviL ENGREER 
He = be.under the direction of the Chie’ Encinger 
and will be required to devote his whole time. to bis 
duties = will not be allowed to take up any. private 
work. His duiles will.consist mainly in inspecting 
and reporting om the Improvement WorKs cartied out 
by the Caleutta Improvement iivels while. wo moss 


are in progress and ~ before 
maintenance by the. pate on "or “Calcutta. ad will 
be required to reside in 
The appointment is subsect ti to the Provident yo, 
Teave and other service rules, of the Corporation. and 
terminated at.apy time by 6 months’ notice 
The Provident Fund contribution is 
6i per eent. of the monthly salary and an equivalent 
amount. is omigibuten, by the Corporation, .and the 
lates. at.compound interest. The sé 
ae will 
J montis 





accu! 
= will be. required to submit.to.a 
nation ght joining his ee ed 

e up his duties . within tw 


—- é 
There 
car will, if desired, be advanced by. the Corporation 
and recovered in monthly — spread Over a 
period of not more than 3 yea: 

C —Vreference will be ateen “to candidates who ate 
eorporate.members of the 'nstitution of Civil Engi- 
méers or graduates in engineering of a university. and 
have had e> perience of construction of-general muni- 





Re om a Ws 
oie 


one, 

he on, sna required 

staff. Liberal pay toa eke 
svotientens, fi"8, r e and. ¢f 

addressed weet 

London, Wee 


COMPANY MEETING. 





pertamas,., to 
themes Tans 








ISSUE OF 7-YEAR 10% NOTES. 


M. Drake. Chairman of the Company, 
the pL =~ 9 of the Directors’ Report rs 
at the Shareholders’ Meeting. London, 
4th, at the Offices of the Company, 36. 
ao | ea re i A the ath 


Mr. 
moving 


Gocenier 


Grosvenor- gardens, 


orev: 8 turnover  iidicatia 
rsin hand on uly. ‘Ist. 120. “give « oer i dication 
ofa S edatinned expansion of business : men- 


tioned ,that their value is nearly AK, oe wy Bay as in 
July, 1919, and no Jess than eight times the figure for 
1914. Had funds been available the expansion might 
have been still greater, as it has béex found necessary 
to refuse profitable business on account of shortness of 
capita]. which has not been increased since the incep- 
tion of the company. 


To handle the business to the + siveeiee it is 
therefore essential that further wor’ cahita) eh pul. 
be provided, and we are making an issue of £50.000 


7-year. Notes bearing interest "= 10 per cent. and 
redeeniable at 105. As these.Notes will yield nearly 
10 5-8 .per cent. to redemption and are well covered 
both as regards profits and assets, they should be 
readily a up Those best able to judge of the 
value ) 8 in Tisentons and 
joni. y 

wilt “te given 


their 
bespoken 
. x existing  charcholders and the Ceapene’ 8 clients 
interested a tes invited to spoly to the Secretary 
for detailed particu Any olders_ wlio may 
ire. to ake their d dividends in Notes. will be at 
liberty to do so, on application to the Secretary. 


On a previous poet I referred to important work 


wv recently 
t we are not yet able to 
e yg these ships were intended to per- 


form 5 ee time of war. 
large power station at e8,. with ar output 
on tor extensions. is 


of epee kilowatts and provi 
now eompleted. I have every hope that the working 
results of this large power station will lead. to furthe 
york aracter being entr: Fem to us. 
We hs tracts in hand for the électrification 
of mies, cotton mills, and the driving of pogo 
of » RS kinds so electric power. In_ this 

refer to work for °—The Dawn ili 

ms. 


Barlow, Mé 
len Hide and 
= “ted. -» Messrs. George Co., Ltd., 

oshua ine. Messrs. Thomas Collier and Co., 
mills ,at_ Wigan and elsewhere, Levant Mines, South 

Phoenix Mines, Steel Nut and ri Hampton, Ltd., 
Messrs. Brunner, Mond and Co., Messrs. Bickford, 
Smith and Co., and others. 

As , result of the steps which are being taken to 
ext electric service throughout the country tliere 
will be plenty 7. work available for many _ A to 
come for those who know how to utilise the current 
to the best fias been i Country and Town House 























cidal engineering and city pereree works par- 
ticularly in regard to water and drainage works and | Department been busy throughout the eater 
—_ methods road construction. The Report was y Pp 24m7 
D.—Applications should be accompanied by copies te TS er” ee Tee ee 
A igh er oe ree ee 
ness for.service in india ndida’ ould s' age 
and whether married or s single. : _ SITUATIONS OPEN 
tram London t Calcuita: but dhe amount so paid. will | CA7ANTED. ASSISTANT 
rom on cutta amount so paid, ¥, 
regis tobe ttzede the person appointed leaves W supervise the manufactute of Wtandard direct 
the Service of the Corporation within: two years of the| gud alternsting-current motory. It is esschtial 
date of fining his pogoininent Half pay will 4 applic $ iidst Have 4 executive 
a a the period occupied By thé journey a ge &. works t flan of 
eA pplichtions will, be reséived in. the United — hy RR winding. an” eee Be 
poe 8 Pune ae ia Wen Go, oblems ih datas, with full particulars as t6 expe 
n,.Es1,, B.So., is es Gocage: ence, ealary expected, The netneer Mice. 
street, Glasgow, fone whom any futher information Ht = &e., 2407; 5 - 
may be obtaiiied, 
sebbings UT Brbcton. ANTED, bya. Leading Boil:r tates Com: mpsoy, 


Cetittal Muriic!pal once, Caleutta 
: = 2495 


_—The 15th rCctober. 1929 





Reson Port Commissioners. 
ie 1S ENGINEERS. 

The Commission the services_of TWO 

reg Et CIVIL ES S with éxpérietice of 

dock and. port. works and preferably, with é ~ = onan 
of ty deaten and construction of-graving d 

didates should be gi 30 years of a anid 

wi given to t who aré corporate 

mainbers of the Institution of Civil Engineers or hold 

soie ets degree - 3 Civil . eriginééring.. The 


salaty Rs. 700 per miéfisem, rising by annual 
ingetwoontl at of ee 40 to “¢ maximum of R3.. 900 
and tlie successful candidates will be allowed 


métisém, 
to count their war — (if any) after the age of 24 
for increments on this 

The engagement in- the “first. instance will be for 
3 years, which may thereafter be made permanent on 
satisfactory service. 

Free first-class passage to Rangoon and £10 for 
expenses on the voyage will be given. 

Applications only to be made on. a form to be 
obtained with full vores. yo Messrs. OGILVY 


GILLANDERS and COMP. Cornhill, London, 
E.C. 3, the Gcumntoatoaene” a PAS, not later than 
November 16th. 1920. 

R. 2016. 2375 





udan Government. 

Sudan Goverment Railways and Steamers Dept. 
REQUIRE the SERVICES of a DISTRICT ENGI- 
NEER, age 25 to 30 years. 

QUALIFIC ATH ns —Civil. engineer with permanent 
way experience, A.M.I (.E. or student of same, public 
school education. Salary £E480 plus wat bonus of 
£Ei20. which is subiect to alteration by Government 
EI eauals £1 %%. 6d. sterling approx.). 

Unmarried man preferred. 

x. income tax is charged or contemplated in the 
udan. 

Permanent if retained in the service after expiration 
of usual 12 months’ contract, which may be ettended 
by 6 montbs at option of Government. 

Apply by letter. enclosing copies of testimonials, to 
Sir A. L. WEBB, K.C.M.G.. ay Anne’s Chambers, 
Broad way, Westminster, 8.W. 1. Applications to be 
marked ‘* District Engineer, 8.G.R 2491 


OTICE, 

[the Dublia . yo and Docks 

BOARD REQUIRE the SERVICES of a GEN- 
TLEMAN fully qualified to act as MANAGER of their 
CUSTOM HOUSE DOCKS and WAREHOUSES 
Applications to be contined to persons with experience 
of warehousing goods and general dock work. Age 
not to exceed 35 years. §& commencing at £800 
ver annum. Appointment to be for a period of twelve 
scons on probation and subject. to confirmation by 
the Board on the expiration of this period. Security 
will be required. 

Sealed applications, in writifig, stating age and 
qualifications and enclosing copies only of testi- 
monials and endorsed on the envelope ‘* Manager, 
Custom House Docks,”’ wili be received, addressed to 
the undersigned, up to iat Seer. 1981, 

y Order, 





ADDITIONAL BOILER LNSP- 

ust be ical ngineérs. with & 

capable of Making Accurately Dimensioned 
Boilers and of W; 


‘etiauag 


Sketches of all classes of Steam 





fan Fe en conditions ee — salary 

i280 annum, rising. by, ts_< 
400 Fy annum.—Address, hae The des ome 
ANTED, BUILDERS MERCHANTS’ TRAVEL- 
LERS-.or.those, calling upon, builders, to .sell 
high-grade soinery and heavy pressed steel gitars on 
ign for direct manufacturers. .State..ground 


now worked oak what lines re \-ddasene 3550. 
The Engineer Office. 2550 





ANTED-by Large Firti Of Hydraul ic. Exigineess. 
a GENTLEMAN fully conversait-with Oil Mill 
Machinery, epee =. suf tetiding getting. o — > 


os atid é6t' 


salary 
bald: aah rele, stating emeens — nt Fo 
details, P2221, The Engineer O 


Office. 





ANTED, MANAGER for Indian Branch of Well- 
known British Engineering Company. Sound 
business and ical experience essential; know- 
ledge of Hindustani desirable; accustomed to control 
of European and native staff. Only first-class appli- 
cations, accompanied by full particulars and_ recent 
references, will be considered.—Address, 2563,. The 
Engisicer Office. 2563 A 





ASSISTANT 
WORKS MANAGER 
WANTED 


for a large works in thé Mancliéster 
rec rd Making modern High-class 
Machine Tools and Cranes; applicants 
must be well educated, wen about 80, and 
have had a first-class Works Experience. 
There is in this position an exeellent 
eppariunity for future sdvencoment to an 

energetic progressive man with ambition. 


State experience, .age-and remuneration 
required,— Address, 2386, eer 
Office. 6A 





AN. ake ONE or TWO Well-educated YOUNG 
MED ENGINEE PUPILS on Public. Work 
OSeiheeenin Canada. re wo. to three gd 
‘P2333 a 


ns to J, W.. Inst. 
C.E., 715, Salisbury House, London-wall. 

HIEF [NSPECTOR REQUIRED AT ONCE for 
Commercial Motor. Works in- Yorkshire. Only 
those he have satisfactorily occupied a — Dosi- 
tion need Fs ide pe LS — particulars expe 

eop 


pe wo * "Predation etd 8 Bie 








. PROUD, 
Port and Docks Offices, ew. 
Westmoreland street, Dublin 
6th November 1920. 2497 


iid, Karrier Works, Huddersii 


Stipply 


a Londod i) 
erred Frome 


DRAKE & GORHAM Etd. 





lit ition 0 ef, 

4 nd Bleotrcal, Hugin 
t | and, : aL ortant, - cotresPondence — Address, stati 
2263, The “Engineer Office. ee 3 5208 a 


eUaoraicar ENGINEER REQUIRED to Sontval 
Power Station, Sub-stations, Overhead Line 


|S ee mane Be tact ae, dana £8 ane: a anlar 


ticulars, :~ a NGLAND. Belle Isle, haben > + om 


Laer GINEE Ww Good en 
Ew ee uiaiae Wa Nien & MANA GER 
of = Siotsoni Installation in the East eaety 
suggested about per annum an 
quarters; fifst-class passage paid oar. and ioces : 
good climate.—Address full particulars, with photo- 

and copies of references, to 2455, The Engineer 
fice. 2455 A 


INEER, Chemical, REQUIRED First class 
Refining, Oil Hardening and 
ice eat Foamy but competent men 

apply.—. ress, statin . @ ience, * 
2401, The Engineer Office on ee 2401 _ 











INGINEER of Experience in Het Water, Steam 
heating and ventilating REQ ED AT ONCE, 
to take charge of workshops of large firm. Must be 
well educated, energetic, tactful, and enterprising, 
with good knowledge of estimating, costing and office 
routine. Thorough knowledge of the working and 
fixing of all forms of cooking and warming appliances 
is necessary.—Full darticulars and salary required to 
Box. W. 1308, Haddon’s Advertising Offices, Salisbuty- 
square, E.C. 4, 2555 A 





| Mage ag ed SALESMAN REQUIRED to Develop 
the Application of Anti friction Bearings for 
Colliery Plant and Equipment; must be trained 
engineer and capable salesman, with wide connection 
in the colHery industry throughout the country,— 
Write, with full particulars of age, experience and 
salary required, to 2494, The Engineer O us 

A 





7)NGINEER WANTED for Head Office of Enginger- 
fng Insurance agg A experienced in Boiler. 
Engine and; Gearing Schem and Preparation , of 
Plags_. and, Specifications. "The position is an 
proving one, and has a commencing salary of £ 30 
Per annum. Applicants to state age and full par- 
ag of experience.—Address, 2548, The Form ee 





ess Ag? ae WANTED for the North and 
North-Eai ngland, also Midlands, for 
selling on ah Bo basis heavy pulverising 
inery especially. suitable for stone dust for 
Heries,. Portland cement, and other industries,— 
—Address full particulars, 2380, The aon oT 


ETALLURGIST WANTED IMMEDIATELY for 
-general foundry as production metallurgist and 
for special research work on cast iron and non-ferrous 
—. Must be fully qualified and have previous 
experience.—Address, stating salary required, 
356! The 3 Engineér Office, _ 2564 £ 


}EPRESENTATIVE WANTED AT ONCE to Sell 
are t. Nuts, Midlands or elsewhere; suitable 
avelling fn bolts also; extra special terms 
aa home salesman who can’ immediate turn- 
over.— Write in a Z. A. 683, care op be 
Leadenhall-street, E.C 











REQUIBED for India, ASSISTANT COLLIERY 
AGER ; candidate should not be more = 
30 yeats of age; must have been articled .to. Mini 
Engineer in good —— or large Colliery, 
— first-class. certitica f° ur years 
mmencing Rs. 600 per ae Fee | to 


Write. stating bog eaneriepee, Sp Ee ° Box A.P.P., 
» Finch-lane, E.C. 


c.0. Davies and 2461 4 


REET & ENGINEER, REQUIRED fot a 4 
Railway outh America. ermanen ay 
experience $f “previous ae tn Me America 
Also LOCO 


Pe Sofirk a gh ag er 


experience essen 
97, Greshaia-strest EC. 2 


f Se ECHNICAT,, ASSISTANT. Experienced. in Patent 
Work; Fy +s of Electrical Science. 
REQUIRED 2b Pa (ent oo yeaa 9 tan 
986 acting Ofte, Flect-sttect, E.C. 


ana 











Tie WANTED Caf Sectré Orders 
lor ee sere Press. Work. pach as Steel Sleepers, 
exp and salaty 
to Box Pre Wheeler's Advertising, Age bgeney 

Sanshes 


nan Calling 0; itects and who 





m A 
can take up further line, ANTED in every 
country, to introduce and sell for manufacturers 
structural steel work of all kinds.. Working on com- 
mission. State age, territory now covered, and who 
representing.—Address, 2549, The Engineer — 
+4 2 Aa 





ELL-KNOWN FIRM of ENGINEERS 
manufacturing equipment for Con- 
tractors, . Dock, pabonr and Irrigation 
Works, well established in the Far East 
REQUIRE the SERV [CES of a GENTLE- 
MAN to Take Complete Charge of the Office 
they propose to open in Singapore. 
Applicants should be between 30 “and 40 
years of age, and have bad a sound Civil 
and Mechanical Engineering training and 
some Commercial whilst 
knowledge of Dutch would | 
He will be required to tour periodically 
in Chine, Reich .. Indies. ae 
passage out and home on three years’ 
agreement, with six months’ leave on full 
pay at end term, 
State. in strictest t ccaitidénse: full détails 
salary uired. 


Derience. requ 
Address. 2518, The Engineer Office. 
2518 a 


Of .ex: 





ORKS MANAGER for Largé Engineering Wor 
x. a gues Fi. employees, Must be He coaanlt 
= fees te, E “J yee and have sound rf oetetel 
modern Machine Tools and 
experience apd salary required. Geaript 2 rt nag 


Engineer Office 





ith Con- 
‘ee une Design, 


WASzzD, THREE _DRAUGH 
nt on Machines: see. 


siderable experience in 
Manufacture and Maintenance.of P 
8 
Passage 


letten.on 
in con’ 
Host at 








































beg tt TWO ENTOR 
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RAUGHTSMEN, with AO REER 


Atrerats 7 











































































































































































































































r “# rd fe 
BZOUIRED . & DRAvORTOELR a 





R gore ee ith na gree ie in Beare 
~ s ‘Tay: ‘Sisty a required. —Aadress att 
The Engineer Office. 2470 4. 


For continuation of Situations 
“Open Advis. S66 page iii 





















arrdaridwt $ oPmn 7 2 
* =—_ 
ih, DRAUGE ES de = 
ti le 

ply, BRIG stn 

G CO. a AS on! 

> wou P2g98 A 

W Mage S DR 

to Te aka Works Prasat } 
stating . experience salary spautred a a ] 
married or single, 2451, The Engineer Oftice. ™ ye 





- ite tating age, e 
required, to 2015, The Engincer Oflae -e 
ERIAL ROPEWAYS ceyBxpertanced } the 
MAN WANTED for Designing and ber ma ME ante 
Address, giving full partfculars of exper ence 
wages. expected, to JOHN M. HENDERSON. Inte 
Aberdeen. and Cy 3 
2365. F polit 
(uIEF DRAUGHTSMAN REQUIRED 4, reast 
d drawingsotioe full antigua bone a 
rawing-office, narticulars of which shoul reier 
together. with. age and 1 a 
Tatoos 2409, The. Engineer Office. Saad ery stres 
befo 
Co%s STRUCTIONAT STERLWORK DRavig suffi 
J NTEP, for Détailing, in (Ue 
Kaaress. 2 2473. ‘The Engineer Office. 2473, fm that 
(CEANE DRAUGHITSMAN for Overhenda. tain conn 
and Locos., to 15 tons; able to Take Chane” for t! 
geetion: state age, experience. if, marricd and in l 
required—THE  ANDERSON-GRICE | (¢ m 
Carnoustie. ” aap i Raw 
RAUGHTSMAN (Apprentice) WANTED witmeal 00 
wae elon im doing tracings. Address, ANNAN work 
R P20. hitefriars-street, *E, Cc. 36 § cessi 
—Efvertensdd LOC eS it Wi 
D* aR si bp AN REQU: . 
large firm in Manchaptip district, for. mechanical dest 
ot dosomobine and runriffig gear. Good g 
and _ prospects t-class nian. State experiened am 
ualifications (rally, age, and salary Tequtred 
ddress, 2557, The Engineer Office. , 2557 4 
RAUGHTS aN Ph sar papenaing oa 
ands OF 
PEQSITION, to DRAUGHTSM = 
mat an Dervish 
of Heating. Hot Water. Supp 1 "3nd Ok 
ieiliot, & a Seeube Zaue tt MoE. "The Bon 
eer Office. te pw: 
1 RAUGHTSMAN REQUIRED, b: 
7] Fi 
DP aester district, with, good general. kansitihl 
né with experience of 5 standardisation wo} 
particulars al Sneteeek hh be tl 
ec, 2 
tequired. ws shaveed. 255 £556, The Engineer Office. 
“ 2556 
LUGHTSMAN REQ D for the Ma 
ct. Fis 5 ne ot ert. ve 
daréqs. tinting’ 4 ae expétience, and salary, 
ZEAN ene in Lode r 
aoe in the Desién Ot oll Mit Machiagn 
perience and salary required.—A dates, 
p.. ay Engineer Office. 25114) 
RAUGHTSMEN (TWO) WANTED for Furndit 
_work exclusivély ; previous éxperience ady, : 
ageous, but not essential. Steady employment 
quick accurate men (not juniors) capable of draw 
out ard detajling from desjgns. State age, 
riéfice, and wages required—Box No, 80, Pai Be 
Market- Street, Matichester. 
RADE nN WARTED, Junfor and Senior 
traini and, general . engin 
wilt, preperenly with puget Works - 
and salary. Lees re 
2278, sittings ing’s, Pts. Ss atrend, W.C, 2 2237-4 
RAUGHTSMAN, witli Experience of Retrigeat 
WANTED in Westriinster.—Address, with 
Particulars, P2205, The Engineer Office. P2205 4 
NGINEER DELUEHTERAN, to Absist Wot 
os in factory maintenance 
orth London district. Ta howd have all-round exp) 
and some cogetcial knowledge.— Address, 
25) ” phe onan. 25 
auteur i mag ht R aN tieay. Com b 
wi n ur’ ng Hy ig allway, 
A wie in éstimating essentid, 
state See peFlene. ered i salary rf 
7, Wheelér’s Advertising Agency, ancheotet 
ANS A, Wall. kriown_Firmi in the Mtdlands, w 
'€ concen t ratiag gon Fan manufacture and app 
ion, “ane DESIROUS of gathering round them a 
ae of ENGINEERS and DRAUGHTSMEN f& 
cae ee = realty keen on this class of work and 
understan it, good. are . 
i} oar tite o yours if yot_d6 not 1 
stand either fan design otherwise fan app] ication, 
Oa meee ia pe age a 
ir See. weiee J Fy: regard to 
tiene, Bek rae, 79, The a 
Ango 
pust CLASS DRAUGHTSMEN REQUIRED lid rom 
ne work, in cuneetion with the Design of large ne a) 
m ar DS orks) for ‘— ‘ 
( Modern Blast-furnace Work, faeingin- Hoists, avoid 
(2) Steel. Furnace and Boller Mill Plant bour! 
(8) Estimators for Blast Furnaces, Steel Furnied whict 
and Rolling Mill Work. 
Only as with experience in the class of wll Russi 
beferred o need apply. 
Applicants mut tale their expericnce 'n detail afm @ re-] 
and salary req: "7 
Messrs. SIMON-CARVES, Ltd. Metaltur ica! D decid 
partment. 20, Mount-street. Manchester. proce 
Dora 
ECHANICAL and GENERAL ENGINEERING Al 
MSrauantsien REQUIRED. to lepy 
Detail Drawings and. Sc’ in Drabine-offis ce to M 
large manufacturi works ie _the Midlands The - 
follwing training is essential ; of the 
t two years’ day Student in_ recognlsel Ty 
Collexe or niversity, .Diploma or . Engineeritt ue 
Degree, and three years in Workshop of well-knowEe ane] | 
firm. of general engineers ; least three y f 
we ti aT Whee: stating age, training “dein 
ress, in ence, ; ‘ = 
piste Sn aniat required, and when at liberty. ‘i altere 
The Engiheer fice, 4 § the 
RTE TINT YP With ; 
SCH EaT DRAUGHTSMAN P 
M"s DESIGNER ra D to Assist Chief in ‘i point 
paration of  Origina’ Det and Supervision at th 
Detail W cikias Batten. State experience and § mn un 
required. ..To live can Midland town.—Add ree ot 'B which 
The Engineer Office harbo 
EINFORCED CONCRETE. WANTED, by additi 
~ of. Engineers and Contractors, a first-¢ on th 
DRAUGHTSMA an Cg to Take , Charge se 
Drawing- office. training and experienc includ 
full, Go eaiaty” offered. —Address, P2328 7 
Engineer Office. | P2328 A @ metre 
and 4 
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The Baghdad Railway. 
No. I. 


By Major DERWENT GORDON HESLOP, R.E., 
Military Control Officer of the Maintenance and Locomotive 
Departments of the Baghdad Railway. 


In the account of the Baghdad Railway as it exists 
at present, which it is proposed to give in this and 
the following articles, no attempt will be made to 
mter deeply into the histery of the undertaking, 
Interwoven as the whole business has been with 

litical intrigue, it would be impossible within a 
reasonable space to give even a summarised account 
of all the events connected with it, and a very brief 
reference to some of them must suffice. Nor need 
stress be laid upon the aims which Germany had 
before her in the construction of the line; they are 
sufficiently well-known. It is interesting to note that 
that country was not the originator of the idea to 
eopnect the Mediterranean Sea with the Persian Gulf, 
jor the first proposal to construct such a line was made 
jn 1831 by @ young British officer named Percy 
Rawdon Chesney. It was Germany, however, that 
obtained the concession to build the railway, and the 
work was begun in 1888, the year in which the con- 
cession was granted by the Sultan of Turkey. At first 
jt was intended that the line should pass through 


Late 





of a. branch line to Alexandretta. Great Britain 
opposed the construction by Germany of the line 
between Baghdad and Basra, but eventually withdrew | 
on receiving guarantees which safeguarded her special 
interests in the Persian Gulf, whereby, amongst other | 

things, Germany was prevented from securing the 
harbour at Koweit and from obtaining possession of | 
the oilfields in the delta of the Euphrates. 
With so much introduction we can now turn to | 
the line as it exists. The railway, as has already | 
been stated, starts from Konia, which is the southern | 
terminus of the standard gauge Chemin de Fer | 
Impériale Ottomane d’Anatolie, and from which | 
there is direct connection with Haidur Pasha on the | 
south shore of the Bosphorus immediately opposite | 
Constantinople. For convenience, the line can be | 
divided into the following sections, the distances | 
given all being from Konia :— | 

Section I.—Konia to Boulgourlu, kilom. 199, 
say 123.6 miles. In this section the line traverses | 
the Anatolian plateau, which has an average | 
elevation of 1000 m., say 3280ft., above sea level. | 
Srcrion II,—Boulgourlu, kilom. 199, to Dorak, | 

kilom. 328, say 80.2 miles. Between these two 
points the line crosses the Taurus mountains, | 
the highest point in the whole line being reached | 
at a place 5 kiloms. north of Ouloukichla station, 
kilom. 238, the actual elevation being 1476 m., 

or, say, 4840ft. above sea level. 


two points no actual works have been construeted, 
though the survey has been made. 

Secrion IX.—Tekrit, kilom. 1528, to Baghdad, 
kilom. 1715, say 116.2 miles. This portion is 
completed and opened to traffic. 

Summarising the foregoing, we have :— 
Miles. 
Section I.—Konia—Boulgourlu 123.6 
” IL.—Boulgourlu—Dorak 
0 
P 33.6 
V.—Islahie-Muslimié . . 2.0 
VI.—Muslimié—Nissibin 
» _VII.—Nissibin—Mosul 
VIII.—Mosul-Tekrit «s ‘ 
IX.—Tekrit-Baghdad .. 116.2 
1065.7 miles, 
or 1715 kiloms. 


In addition to the foregoing, there are the following 
branch lines :— 


Total 


Kiloms. Miles. 
Yenidjé to Mersina ooh ots watts 26.7 
Toprak Kalé to Alexandretta 
Muslam:é to Aleppo 
Derbissie to Mardine 


60 
14 
24 1 


3 


7.3 
8.7 
4:9 


Totals 141 87.6 


The total length of the Baghdad railway system 
is, therefore, 1065.7 + 87.6 = 1153.3 miles, or 
1856 kiloms. 

At Konia, the main line gives connection not only 






































“Tne Engineer” 


PIG. 1—MA4P SHOWING BAGHDAD RAILWAY AND ITS CONNECTIONS 


Angora, Sivas, Diabekr, and Mardine to Mosul, and | 
had it been laid according to that plan it would have | 
avoided the extremely difficult country in the neigh- | 
bourhood of the Taurus and Amanus mountains, | 
which the railway, as actually constructed, traverses. | 
Russia, however, objected to the route proposed, and | 
4 re-location became necessary. Eventually it was | 
decided that the line should start from Konia and | 
proceed by way of Karaman, Eregli, Karapoonar, 
Dorak, ‘Toprak Kalé, Muslimié—with a branch to 
Aleppo Jerablus on the Euphrates, and Nissibin, 
to Mosul, and thence roughly following the course 
of the Tigris to Tekrit and Baghdad. - 

The visit of the late German Emperor to Turkey 
and Palestine in 1898 resulted in the granting of a 
further concession, which, while approving of the 





altered direction to be taken by the railway, permitted | 
the extension of the line from Baghdad to Basra, | 
With a branch from Zobeir, near the latter place, to a | 
Point on the Persian Gulf, which, ‘it’ was‘announced | 
at the time, was to be determined upon’ later, but | 
Which was always understood to be the important | 
harbour of Koweit or Koweyt. Furthermore, in 
addition to according certain rights of navigation 
on the rivers Euphrates and Tigris, the concession | 
included an annual guarantee of 16,500f. per kilo- | 
metre against possible loss—12,000f. for construction 
and 4500f. for working—when the line was opened for 
traffic. In 1903 consent was given to the construction 


Section I11.—Dorak, kilom. 328, to Mamouré, 
kilom. 468, a distance of, say, 87 miles, in which 
the line traverses coastal flats at an average 
elevation of 25 m., say 72ft. above sea level. 

Srorion IV.—Mamouré, kilom. 468; to Islahie, 
kilom. 522, say 33.6 miles, during which the line 
crosses the Amanus mountains, the summit 
being passed in tunnel at Airan, kilom. 502, at an 
elevation of 741 m., say 2430ft. above sea level. 

Srecrion V.—Islahie, kilom. 522, to Muslimié, 
kilom. 670, say 92 miles, during which the line 
traverses undulating country and passes over 
two summits of the Kurd Dagh hills, there being 
three tunnels and a viaduct over the Hére Dére 
gorge. 

Section V1I.—Muslimié, kilom. 670, to Nissibin, 
kilom. 1096, say 264.7 miles. In this long stretch 
the line traverses fairly easy country, there being 
no natural features of interest with the exception 
of the river Euphrates, which is crossed by a 
fine bridge consisting of ten spans of 80 m. each, 
and where the line leaves Syria and enters Meso- 
potamia. 

Sxction VIT.—Nissibin, kilom. 1096, to Mosul, 
kilom. 1298, say 125.5 miles. In this section the 
earthworks have been partially completed, but 
no bridges or stations have been built. 

Section VIII.—Mosul, kilom. 1298, to Tekrit, 





kilom. 1528, say 142.9 miles. Between these 


to Haidar Pasha and Constantinople, but to Angora 
and Smyrna and other places on the Anatolian Rail- 
ways. At Aleppo, the line joins the Damas-Hama et 
Prolongements Railway, which is owned by a French 
company, and which, as a standard gauge line, ter- 
minates at Rayak and is 338 kiloms.—210 miles—in 
length. -From Homs, which is half-way to Damascus, 
there is a branch to the port of Tripoli. From ‘Rayak, 
a metre-gauge line, owned by the same company, 
runs in a westerly direction to Beyrout, a distance of 
65 kiloms., while another line of the same gauge 
runs easterly to Damascus, 79 kiloms. away. At 
Damascus, a junction is made with the Hedjaz metre- 
gauge line, which runs down to Medina, in Arabia, 
and has a junctiori at Deraa, 125 kiloms. from Damas- 
eus, from which the line to Haifa—168 kiloms. long— 
branches off. : 

From Haifa, the military standard gauge line, 
which was constructed during the war, ‘runs to El 
Kantara, on the Suez Canal, a distance of 412 kiloms. 
From it there are branches to Acre, Jerusalem, 
Beersheba, and Jaffa. The latter, which is only a 
light. Decauville line, joins the broad gauge at Ludd. 
It will have been observed from the foregoing that 
the only broad-gauge railway link missing between 
Constantinople and the European railways and Egypt, 
is the distance between Rayak and Haifa, a length of 
176 kiloms., which, however, passes through a very 
rough type of country for the greater part of the way. 
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The principal towns touched by the Baghdad 
Railway are Konia, Karaman, Mersina, Adana, 
Aleppo and Alexandretta. Of these towns, Aleppo 


is the largest, it having a population estimated at | 
given later. 


between 150,000 and 160,000. 


At Alexandretta and Mersina the line reaches two | 
ports, of which the latter can only. be considered as | 
There is no safe anchorage for | 
ships, while the harbour facilities consist of but one | 
railway pier, which can only accommodate four barges | 
at a time and is very rapidly being rendered useless | 


of little or no value. 


by silting. During the winter, when. 'the prevailing 
strong south-westerly winds are blowing,’ ships have 


been ten days at anchor without being able to dis- | 
At Alexandretta, the conditions | 


charge any cargo. 
are little, if any, better, and as 48} kiloms. of rails of 
the branch railway were removed during the war, the 
harbour is at present not in use. 

The line being purely a political one, little traffic 
of a paying character is received. At Karaman, 


kilom. 102, there is a considerable traffic Im’wool and | 


wheat to Selefki, a small port in the Gulf of Alexan- 
dretta, to which place it is taken by camels. Attempts 
to divert this traffic to the railway by lowering the 
rates met with no success. At, Tchoumra, kilom. 44, 
there is also considerable wheat. and wool traffic, 
which is taken by the Baghdad Railway to Konia, 
and thence proceeds over the Anatolian. Railways. 
From Konia to Tchai Hani, kilom. 216, the line passes 
through flat country for the most part, and there is 
no work of engineering interest. The swfrounding 
country is pastoral and agricultural, a good-deal-of 
wheat being grown. 

From Tchai Hani to Yenidjé, kilom. 3464, the line 
falls from the plateau of Anatolia to the coastal plain, 





| 
| 
| 
| 
| 


| Ie: : 


OVERHEAD ROPEWAY IN TBE CHAKIT SU VALLEY, TAURUS MOUNTAIKS 


traversing the Taurus Mountains en route. 


The | facture of butter, liquorice, silk and olive oil. 


Continuing from Adana, the line passes through 
flat country and has no special features of interest, 
with the exception of two large bridges over the 
Seihun and Djihan Rivers, particulars of which are 


At Toprak Kalé, kilom.. 449, the branch line to 
Alexandretta, 60 kiloms. in length, commences, Up 
to Erzine station, kilom. 11}, the permanent way of 
this branch line exists, but all the remainder was 
removed during the war, some of it being taken down 
beyond Raselain, in Mesopotamia, and some used for 
wood sidings at Islahie and. other places, , The earth- 
work in this section is light, and there are no special 
engineering features. The country is flat and un- 
cultivated for the first half; after that there is some 
sign of agricultural activity. At Alexandretta there is 
a small stone pier, which was, used for unloading 
railway materials before the war. but during that 
period the harbour was not used. 

Between Toprak Kalé and Islahie, kilom. 522, the line 
crosses the Amanus mountains, which are composed 
| of limestone rock, the summit being passed in a 
| tunnel. There is. little or no traffic in this section, 
| with the exception of firewood, the country being 
| very mountainous and roads non-existent. 
| _ From Islahie, kilom. 522, to Aleppo, kilom, 666}, 
the line traverses low-lying ground, which is 
| partly agricultural and partly pastoral, for, the 
| greater part of the distance, but between Medain 
Ekbese, kilom. 550, and Katma, kilom. 612, it crosses 
| thé Kurd Dagh hills and over the Hére Dére viaduct; 
| which is 85m. in height. At Muslimié, kilom. 6524; 
the junction for Nissibin occurs, the line to Aleppo 
being a. branch one, 14.3 kiloms. in length. 
| The principal industries of Aleppo are the manu- 


2 
line to Mardine, 24 kiloms, in length, commences Al 
the line from Bas-el-Ain to. Nissibini and the Marg: 
branch is laid with rails weighing 27 kilos. por mane 
taken, together with the sleepers, from the ‘Ty; ny 
Homs branch of the Damas-Hama Railway, aun 7 
the war. ng 

Up to Tel-Helif, kilom. 1060, the line is very roy hly 
ballasted, while from Tel-Helif to Nissibin, kilon 
1097, the line is laid direct on the ground. and 4, 
diverted to clear the final alignment where cuttin a 
embankments or bridges occur. At Nissibin, that 
temporary buildings of mud, with corrugated rita 
roofs, were erected during the war for the accommo. 
dation of troops passing through to the Mesopotamian 
front. The line terminates at a point 8 kiloms, easy 
of Nissibin station, and that point marks the present 
terminus of the Baghdad Railway from the north, 

The Mardine branch contains no features of interest 
It is laid practically direct on the original ground, and 
only here and there has ballast been roughly thrown jp 
Agricultural country is passed through, and the dis. 
trict generally is better populated and more civiliseq 
than that traversed by other parts of the line. May. 
dine is a town of 40,000 inhabitants, and is situateg 
on a hill about 300m, higher than the station. From 
Mardine, a Decauville railway, 37 kiloms. long, rung 
through the hills. to Badine, at which place there js 
a forest, which supplied the Baghdad Railway with 
wood during the war. The Decauville was worked by 
steam engines, most of which are now lying idle in 
Mardine-station yard. - 

a The -half-tone engravings herewith and on page 480 
will give an idea of some of the country through which 
the Baghdad Railway passes. 





=——— 


Reclamation of Derwent Valley 
River Lands. 


Tie. eXpansion of the town of Derby, which has 
been continuous for a°century or more now, and has 
bee. efferted at ever-increasing speed during the last 
twenty years or so, has been all in one direction—to 
the westward of the Midland Railway. The reason 
for’such one-sided growth is that much of the lard 
to the eastward ofthe line is subject to flooding 


‘\)-from the rivet Deewent, 


Wool, 


country passed through is limestone rock with pre-|chides and: pistachio nuts, are. also exported:to Con- 
cipitous gorges, in some cases 1000ft. or so deep. | stantinople and Egypt. . From Muslimié, kilom. 652}, 


The mountains were covered with stunted pine trees, | 
but many of these were cut down during the. war to 
provide fuel for the locomotives. . There is little, or | 
no traffic, except in firewood, in this section. 

At Yenidjé the branch line to Mersina commences. | 
This branch railway was originally the property. of 
an English company and known as_ the. Mersina- 
Tarsus-Adana Railway. It commences at Mersina, 
and, running through Tarsus and. Yenidjé, terminates 
in the old station at Adana. By agreement, the 
Baghdad Railway Company was permitted to. carry 
its line on the formation of the M. T..A. Company 
between Yenidjé and Chakir Pasha stations. ,At 
Chakir Pasha, 4 kiloms. west of Adana, the Baghdad 
line was continued on a new alignment to the Nouvelle 
Gare at Adana, situated about 14 miles north,of the 
old station of the M. T. A. Company., Separate 
accounts for the two railways are still kept, 

The Mersina branch from Yenidjé is a, surface. line 
only, and the permanent way is of a much. lighter 
description than that of the Baghdad. line. There 
are two major bridges on the Mersina branch, They 
are: That over the Kourou Chai, three spans..of 
10m. through girders, and the one-span. bridge of 
40 m. through girder over the Deli Chai. . . 

The latter bridge was shelled from the sea. bya 
French warship, and is now temporarily supported 
on timber cribs. At kilom. 3674, the railway;reaches 
the town of Adana, which has a population of between 
50,000 and 60,000. Its principal traffic is in wool and 
wheat, which are exported from Mersina. 





to Jerablus, kilom. 772, the general direction of the 
line is north-east, and it runs for the most part through 
cultivated and grazing country. The earthwork is 


| very light, and there are no bridges of any importance. 


Beyond Jerablus, at which place the river Euphrates 
is crossed, the line rises to Siftek, kilom. 79», 
where the rails are 614 m., above sea level. From 
and including Siftek, the type of station changes to a 
strongly fortified building, loop-holed for defence, 
and having a well and quarters, inside the courtyard. 
The siting of these stations from a military point of 
view leaves much to be desired. Cultivated country, 
with widely scattered. villages is passed through to 
Tel Ebiad, kilom. 8714.. The earthwork and bridging 
is very light. The location of the railway.in this 
district gives ample evidence of the existence of the 
kilometric guarantee from the Turkish Government. 

From Tel Ebiad to Ras-el-Ain, kilom. 976, the line 
passes through a treeless, waterless waste, with no 
sign of human beings or habitations. No maintenance 
gangs are employed, and the. line remains as left by 
the platelayers in 1915... There are no station buildings 
beyond..Tel Ebiad, but crossing loops, are, provided 
every 20 kiloms. There is very little earthwork in 


| this, section, while there are no bridges, and very 
| few culverts. The country abounds in deer, hares, 


foxes,.bustards, and, oceasionally, wolves, 
Continuing from, Ras-el-Ain,,two major bridges over 
the Djurjub River are crossed, and the line eontinues 
through partially cultivated country, with few villages, 
to Derbissie, kilom. 1038}, at which point the branch 


Realising that. the; limit of expansion towards the 
west, unless an almost’ impossibly heavy strein is 
to be imposed upop such public services as drainage, 
electric light, and transport, has now been reached, 
the Borough Development Committee has for some 
yesrs been giving the matter its earnest attention. 
Tt is recognised that the town must make a bold bid 
for establishing itself as an important commercial 
eentre for the Midlands of England, or be content to 
remain for ever a second-class town, and that un 
4ssential part of that step is the provision of facilities 
for manufacturing firms to establish new works. 
Every available’ site: within an economic radius o! 
the ceutre of the town is now occupied, and every 
factory built further west will not only add to the 
existing congestion in transport, but will increase 
mavufacturing costs. 
~ Fortunately for the town. however; it ‘has, at its 
door, so|tospeak,'an area of over one thousand acres 
of land, which, but for one failing, possesses all the 
«qualifications necessary for rapid commercial develop 
ment. That failing is the flooding to which allusion 
has already been made. Could the tendency to flood- 
ing be removed Derby wuld at once be in possession 
of what promises to be a most valuable asset. The 
are2 in question is served by two main lines of the 
Midland Railway, with excellent facilities for the 
delivery and collection ci goods. It is bounded by 
two canals which, it is thought, may soon also become 
available }for the; cheap transport, of raw materials. 
It is by, the, side of a, main erterial road connecting 
London, ; withthe .North; and, may,, by ~*~ Town 
E ” roads..be connected up east and west 
with Nottingham and ;Birmingham., It is prac- 
tically..in the centre of England, and being thus served 
by rail,.canal and road, its,position,.it is, argued, is 
ideal ..and; unsurpassed., Furthermore,,the town 
possesses, an additional necessity for successful manu- 
facture in its electricity undertaking, which, it is 
claimed, has a capacity capable of providing twice 
as much electrical energy per inhabitant as any other 
city or town in the East Midland area of England, 
while the , prices charged are amongst the lowest in 
the., country... and. half, those in the London area. 
Moreoyer, the large works of the Derby Gas Company 
are adjacent. to the site, throughout, which, should 
the suggestions which have been brought forward be 
carried. out, itis proposed to lay adequate, gas and 
electric, light, mains, while the Corporation sewage 
works, are ayailable to receive effluents from the new 
area, and there.is ample dumping ground for solid 
waste products, 

In. order to, ascertain whether and by what means 
the flooding could be avoided and the land reclaimed, 
Mr. A. W. Farnsworth, consulting engineer of Derby, 
was. called in,and;he has made exhaustive investiga- 
tions. and prepared a, most reassuring report, It 1s 
claimed. that the ,scheme which is outlined in the 
report would, if carried out—and there appears to be 
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good reason for presuming that it will eventually 


(1) Provide sites for works totalling 1071 acres ; | 


(2) Give road and promenede facilities totalling 
74 miles by the river side ; 

(3) Allow Derby to expand eastwards ; and 

(4) Show an eventual substantial net profit or 
return upon the outlay, and, in addition, yield 
to the Corporation 124 acres of land free of cost, 
enhance the present value of the Corporation 
Jands and return a very considerable yearly 
income, 


As a preliminary to arriving at a conclusion, it was 
obviously necessary, as a first step, to make a thorough 
study of the river Derwent as it now exists and to 
examine minutely the incidence and extent of inunda- 
tions in past years. It is impossible within the limits 
of this article to follow Mr. Farnsworth through all 
the details of his investigations. It will suffice to 
say that they appear to have been carried out with 
great care and minuteness. His preliminary studies 
Jed him to conelude that :— 

(1) The works of the Derwent Valley Water 
Board and other improvements in the upper 


clusively that there was congestion in the channel 
below the weir. The congestion, it is explained, is 
largely accountéd “for by the ‘rapidly ‘narrowing 
stream between the. weir and the Midland Railway 


Signal Works, opposite which the width of the river | 


is only one-quarter of that at the weir itself. The 
fact that the river banks in the stretch in question 
are steep aggravates the position, for sideways 
expansion is prevented and the water is forced to 
rise rapidly when a largely increased volume is 


f 


Area A includes that land north of the river 
between the Five Arches Bridge and the Midland 
Railway carriage sheds at Spondon Junction. 

Area B embraces the land south of the river 
between the Five Arches Bridge and the Notting- 
ham line of the Midland Railway. 

Area C covers the land lying north of the river 
and east of the Nottingham line ; and 

Area D is south of the river and east of the 
Nottingham line. 





flowing down, A general widening of the stream, Practically all the land in these four areas was 
between the slaughter-houses and the ‘‘ Five Arches | under water as a result of the flood in February, 
Bridge’ would, it is suggested, do much to bring | 1919, with the exception of about half of areas A 
about a more regular flow and keep the water level | and B which remained dry. 
down. ‘Should this proposed, widening be carried | It is pointed out that there is a general tendency 
out wholly on the south side of the stream, it would | for the land both north and south of the river to slope 
materially assist in making the direction of the | away from the banks, towards the railway to the 
current more nearly square with the bridge, which | north and the London Road to the south. The actual 
crosses the river at an angle of roughly 45 deg. with | banks themselves have at some time been artificially 
the present south bank immediately above it, so that.|.raised, so that it still requires a very high flood to 
the piers offer more obstruction to the free passage of submerge them where they are sound-and in good 
water than would.be-the ease if they were more nearly repair. Open cuts drain the surface water from the 
square with the direction of flow. low-lying lands back into the river, and those cuts 
During the flood under consideration, it was noticed | afford ample drainage when the river is normal. 


| that the shore spans—one at either end of the Five When the river rises, however, the water backs up 
reaches of the river have had the effect of con- | Arches Bridge—which, it. is explained, are nor- | through the drains and spreads over the very land 
siderably reducing the flood level attainable and! mally dry, were flooded, but careful observation | which they are intended*to drain, the fact being that 
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FIG. 1—MAP OF DERBY AND THE RIVER DERWENT SHOWING AREA WHICH IT IS PROPOSED TO RECLAIM 


of rendering impossible. any recurrence of the | showed that-—-there was, practically no flow through the surface water is not, im some cases, returned to 
extraordinary floods occasionally recorded years them, the water being all but stagnant, while the the river low enough down to give sufficient fall to 


ago; and 


(2) The condition of the stream through and | about five miles per hour, and the statement is made | 


below Derby is controlled by Darley weir, which | 


lies to the north of the town—see Fig. 1)° The 


stream immediately above that point is normally | 
maintained at, a level only, 2in. or 3in. below | 


flood level. Consequently, all excess flood waters | j c 
| head of water, created above the bridge by the con- | all through the flood. The other portion of area A, i.e., 


have to be immediately released, it being im- 
possible to impound any sudden rush of; water 
without flooding the mill itself. 

Having completed his preliminary inspections and 
gathered a general idea of prevailing conditions, Mr. 
Farnsworth next proceeded to make a close study of 
the flood which occurred in February, 1919, and 
which, though not so heavy as some recorded inthe 
past, was ‘sufficiently so to occasion serious inunda- 
tions. It was found, so we gather, that although 
the sluice gates at Darley were taxed to theit utmost, 
without, however, making use of two emergéncy 
gates, no excessive rise of water level took place 
above the weir at the Long Bridge ‘in Derby—see 
Fig. 1. Immediately below that weir, however, the 
risé was considerable, the weir itself being almost 
submerged, a state of affairs which indicated con- 


velocity of flow through the three-centre arches was | prevent backing-up in flood. time. re 
‘Phe-portion-of-the area.A which lies to the west of 
that those three arches could readily have carried, Chaddesden sidings was, for example, flooded solely 
in addition, WhatiTittle*water fourid its way! through} by° water which backed-up through two drainage 
the remaining two. It is explained that the river bed | channels during the flood under consideration. The 
below the Five Arches Bridge is, in flood time, un- | land furthest, from the river was flooded, while an 
neeessarily taxed by haying to cope with an abnormal | almost equal area nearer to the river remained dry 


stricted channel, and it is urged that if steps were | that between Chaddesden sidings and the Nottingham 
taken to relieve that constriction by providing greater | line was flooded because the water overflowed through 


| room for exparision sideways, the water level reached | a break in the river bank at the extreme north-western 


| in flood-time at the bridge would be materially reduced. corner of, the area. 


The break could, it is alleged, 
Immediately below the bridge the stream is wider, | have been easily repaired by half-a-dozen men m 
and its course practically straight, though there are about two days, and had the repair been effected in 
obstructions in the shape of large trees in the bed of time no water would have reached the land during 
the river, which certainly require to be removed. It the flood. As was the case with the first-mentioned 
may be said, however, that a thorough examination | portion of the area, only the land lying farthest from 
showed that at no place ‘bétween the Five: Arches | the river was flooded. 





Bridge and the Midland Railway steel bridge—a mile 
and a-half lower’ down—did the ‘river overflow its 
banks during the flood. 

For the purposes of the Report, Mr. Farnsworth 
has divided the land affected.into four areas, A, B, 
C and D-—see Fig. 1. ' 








The whole of area B remained dry, except that 
portion known as the “‘ Dead Waters’ and the land 
lying near, it... No water, however, reached the land 
direct from the river. The whole of it arrived from 
area D, passing under the railway, and from the 
Derby sewers, which backed-up through the manholes. 





472 


THE ENGINEER 


Nov. 12, 1920 





a 





On the other hand, only isolated patches of area C 
were left uncovered by the water, which rose first 
through the low-lying swamps that are drained into 
the north end of the second big bend of the river near | 
the sewage works, and through several other drains. | 
Later, the river bank itself was submerged in many 
places throughout its length. The sewage farm | 
appeared to remain dry. 

The natural drainage of the bulk of area D is not 


direct to the river, but along channels which run | 


parallel to its general course well back from the river 
near the London Road, and which are led back into 
the river below Alvaston. At the west end of the 
area, however, there is a drainage channel cut nearly 


due north from the canal spillway, just south of the | 
London Road, to a point near the Midland Railway | 


steel bridge. To the west of the drain are the ‘‘ Dead 
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(2) That the greater part of the flooded areas 

would have remained dry had the surface drain- 

“age system and the river banks been in proper 
repair ; 

(3) That when the rise of the river is rapidly 
followed by a fall, as is always the case,* a very 
slight increase in the height of the existing banks 
would enable the channel to contain a flood equal 
in height to that of 1910, which was the highest 
for many years; and : 

(4) That the winding course of the river and 
the large number of overhanging trees and other 
obstructions have undoubtedly a very great 
retarding effect on the rate of flow, hampering 
the get-away of water and causing a quite un- 
necessary rise in level. 

It was ascertained, further, that overflowing occurs 
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the effect of reduced friction due to straightening and 
to the clearing away of trees and other obstructions, 

In addition, however, to the foregoing provisions 
which aim at preventing the water level rising to the 
existing bank level, it is planned to raise the banks 
on either side, throughout the length dealt with, to a 
height of 2}ft. above the present flood bank level })y 
roadways 60ft, wide built of spoil from the excavatioys. 
Tt is intended, at the outset, to surface a width of 
20ft. on the river side of each roadway with rej). 
forced concrete 6in. thick, leaving the remainder oj 
the surfacing to be carried out as and when justified 
by the traffic. The proposed raising of the banks 
would have the effect of increasing the cross-sectional 
area available to hold flood waters by another 40) 
square feet, thus making the total cross section 
1600ft., which, Mr, Farnsworth considers, would 
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FIG. 2—SECTIONS OF IMPROVED RIVER CHANNEL, WEIR AND DRAIN 


Waters”’ and the low-lying land adjoming them. 
The banks of the drain are raised throughout their 
length, but during the flood the river backed-up the 
drain and the water overflowed its banks on both 
sides. It was the water which flowed to the west- 
ward from this channel that found its way under the 
railway and flooded a portion of area B, as already | 
described. When the river subsides after flooding 
the land adjacent to the channel, there is no outlet 
for the bulk of the water to drain away, except by | 
seepage and evaporation. Hence, water lies about | 
for weeks in the fields near the canal behind Naviga- | 
tion Inn. It is of interest to note that the Corpora- | 
tion Recreation Ground, which is .protected by a | 
well-constructed wall, was not flooded, though it is 
well below high-water mark. To the east of the drain- 
age channel just mentioned, the overflow of water 
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in places where the cross section of the river falls to 
900 square feet. With a cross section of 1100 square 
feet, no flooding takes place. 

From the mass of information collected and tabu- 
lated, it was made clear that it was quite feasible to 
effect a material reduction in the height of water level 
reached by the highest flood by :— 

(1) Increasing the cross-sectional area of the 
river bed by excavation ; 

(2) Reducing considerably the friction of the 
river banks by shortening the length of the 
channel by some 4000 yards by cutting off the 
three big bends between the Midland: Raiiway 
bridge and Spondon ; and 

(3) Further reducing the opposition to the flow 
of the stream by clearing away large numbers of 
big trees and some miles of thick scrub which is, 


afford ample provision to deal with the worst possible 
floods. He calculates, too, that sufficient materi:| 
should be obtained from the excavations, not onl, 
to construct roadways 60ft. wide along both bank- 
to a height of about 24ft. above ‘the present bank 
levels at their mean highest point, but also for othe: 
requirements as well. The suggested improvements 
are illustrated in Fig. 3. 

It is proposed also to give the bed of the stream, 
throughout the length of the improved portion, an 
average gradient of 0.4 per thousand. To secure 
that uniform gradient, it is suggested to build threc 
weirs, one where each of the three bends is cut. Suc: 
weirs would compensate for the fall in the river leve! 
between the beginning and end of each bend, ani 
thus tend to prevent scouring of the banks throug!) 
excessive velocity of the water and to allow tli 
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FIG. 3—PROPOSED IMPROVEMENTS TO CHANNEL OF THE RIVER 


took place not only over the banks of the cut, but | 
over the’ banks of the river also. Except for isolated | 
depressions, the whole of this portion of the area— 
saving the parts lying between the second and third 
bends of the river—drains readily when the river 
falls. The land in the middle and largest bend lies 
very low, and two days after maximum flood level 
was reached, and when a considerable fall in the 
river had taken place, only the northern end of it 
was dry. The south end was draining away into the 
river at two points fairly rapidly, but the drains are 
not cut low enough to deal with quite all the land, 
there being depressions which are only dried ‘by 
seepage or evapuration and upon whieh the water 
hes for a considerable time. 

The observations made of the various floodings 
led to the following conclusions :— 


at present, wholly or in part submerged when the 
river rises, and which thus acts as a partial dam 
to the stream. 


Mr. Farnsworth’s proposals include the adoption 
of a bank-to-bank width of 150ft. throughout. The 
average width at present is 109ft.; and in places there 
is only 95ft. between bank and bank. - It is suggested 
that the banks on either side should be given a slope 
of 3. to 1, the river bed being made flat—-see Fig. 2. 
Such formation would provide a channel having a 
cross-sectional area of 1200 square feet. . Under 
existing conditions the river, as already stated, is 
contained without flooding in parts of the river having 
# cross section of 1100 square) feet, so that there 
should be no flooding if the proposed size of channel 
were adopted, even when no allowance is made for 








(1) That all floods were due to direct overflow 
and not to seepage through the banks 


*Thé floods, it is explained, rise rapidly, reach a maximum, 
and fall again as rapidly, allin the space of a few hours. 
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| water to fall suddenly in a cascade instead of more 
slowly over a long distance: As a result of the weirs, 
| the suggested form of which is shown in Fig: 2, it 
| would be possible to lead the surface drains back into 
|the river immediately below each weir at which 
| point the water level would be considerably lower 
| in relation to the normal ground level. 

| » About half the drains proposed already exist and 
| have only to be cleaned, enlarged and properly 
| graded. Hitherto, the existing drains have been 
|-expected to deal with large volumes of water that 
have overflowed from the river.. With the prevention 
.of overflow, it is anticipated that the proposed drains 
will be of ample capacity to cope efficiently and 
quickly with the worst weather conditions. The 
backing-up of water from the river through the 
drains will be prevented by properly built outfalls 
under the road embankments, each culvert being 
equipped with an automatic non-return valve—see 





Nov. 12, 1920: 


THE ENGINEER 


478 








Fig. 2—which, while allowing the water to flow from 
the drains into the river, will never permit water 
from the river to enter the drains, even though the 
level in the river may rise considerably above the 
level of the bottom of the drain for short periods at 
high flood. The materials excavated from the drains 
will be used to form raised banks, so as to increase 
the holding capacity of the drainage channels, the 


east of the Cellulose Company’s property. The total 
area affected, which is shown tinted in Fig. 1, there- 
| fore becomes 1610, from which have to be deducted :-— 








Acres. 
(a) The area required for the new works 124 
(6) Corporation land Re eas. ae 208 
| (¢) Private land now used as tips, &c. 4 29 
(d) Land owned by the Cellulose Company i78 
TAF eaiitite hy cow tie 539 


means of transferring the skill of a single good man to 
an entire organisation. 

The lecturer then went on to consider the various 
classes of fits between different parts, as arranged by 
Mr. A. A. Remington under the headings of clearance 
fits, transition fits, and interference fits, illustrating 
the appropriate dimensions by means of a lantern 
slide. In connection with this slide, and some others 
of the diagrams which were thrown on the screen, we 


banks being taken up to such a height that the river | <Gomgesi {piss wai iee pbaie 
level can never exceed drain bank level, so that there | which leaves a net total of 1071 acres available for 
may be discharge at all times. | factories. To obtain it, 1195 acres will have to be 

The Corporation’s sewers run through a consider- | purchased, and it is estimated that the cost should not 


able portion of the ground affected. The new works exceed £60 per acre all round, as farms in the 


would suggest that their value would be enhanced if 
the scales of ordinates were included.* After explain- 
ing the essential conditions of the various fits, Sir 
Richard went on to discuss the relative merits of 


will not, it is stated, interfere with any of the sewers, 
excepting in one place, where an alteration will be 
necessary to enable an existing sewer to cross the 
river. At the present time the sewer is taken under 
the river near the sewage farm in an inverted syphon. 
The proposed new cut will take the river over the 
sewer at a different point, and since the bottom of the 
new channel will come at a level which is only some 
3ft. above the invert of the sewer, it will be necessary 
to lower the sewer through a depth of 5ft. or 6ft. by 
means Of a syphon, and to provide a new storm over- | 
flow into the river at that point. The proposed altera- | 


vicinity have recently changed hands at the rate 
of from £60 to £65 for that area. A figure of 
| £70 is, however, taken for the purposes of the estimate, 
/ and the total outlay on land is therefore put at 
£83,650. As regards the cost of the engineering works 
the scheme has been put before three contracting 
firms of good standing, and they furnished prices 
representing what, in their opinions, would be the 
cost incurred at the present time. The prices put 
forward were not tenders, and were stated to be on 
the right side. Taking the highest prices quoted, the 
details of cost work out as follows :— 





adopting holes or shafts as the bases on which to 
found the system of gauging. That is to say, should 
all the holes be made.as nearly as possible to the 
nominal dimensions and the shafts varied in diameter 
to secure the necessary fits, or vice versé ? He said 
that the concensus of opinion was in favour of making 
holes the fixed basis, on account of the greater ease 
in manufacture thus secured. There was, however, 
one notable exception. In millwrights’ work it is 
obviously necessary to use a shaft basis and make 
allowances in the holes. 

An important point to bear in mind, said the 
lecturer, was the fact that the quantities with which 


tions do not, it is stated, present any engineering | £ 
difficulty. Clearing, excavating, trimming river, &c. .. 113,037 gauging is concerned are the allowance and the allow- 
The scheme will necessitate the construction of piping > lt a Thane lalla mca a ance plus the sum of the tolerances on the hole and 
certain bridges, approaches and other works, in addi- Surfacing roads npn 62,775 shaft. It was usual to assign one-third of the sum of 
tion to those already mentioned. An elevation ofthe _—Rollingand trimming .. .. .. .. .. 7,463 the tolerances to the shaft and two-thirds to the hole. 
proposed new bridges is shown in Fig. 4 as also are | ae mabwea™ PEREESPS CpEMnER sued AES 86.412 As the tolerances may increase with the diameter— 
the alterations which will be necessary at the Five | Add for contingencies, 10 per cent. 26,539 while it would not do to carry the principle too far 
Arches ee There it be ccm to take the road- | Kee ————- with small diameters—the tolerance might be ex- 
ways, which now pass under the existing end arch- | Total... 6. 6. ee eee £310,212 - Gra > iy , 
ways, in reinforced concrete subways so designed as | Adding that amount to the cost of the land, and pressed as being equal to a i b': v'.D, wherea: and b 
are constants and D the diameter. In the case of 
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interference fits, however, the obstruction should be 
proportional to the diameter, rather than to its square 
root. The fact that most authorities are in agreement 
with this ,/ D law was shown by a lantern slide giving 
the tolerances on holes according to several systems, 
On the same diagram there were drawn curves repre- 
senting the expansion of the more common metals 
caused by a rise in temperature of 10 deg. It was 
noteworthy that the curve for aluminium was approxi- 
mately parallel with the mean of the tolerance curves 
and that a rise of 10 deg. absorbed the whole of the 
tolerance on a 15in. hole in that metal. 

If the relation between the tolerance and the dia- 
meter is given by the expression a + 6 y Dit follows 
that the corresponding graph is a parabola and, as 
Mr. Hedley Thomson has pointed out, a series of steps 
will have the same general contour if the rises, repre- 
senting the tolerances, are all equal and the abscissze 


i ' _ T = : 
Shik SEMEN ES Sateen romsccen es, Bese sf comarete £7 } = FFaet path are given by the series x, 2 x, 3 x, etc,, where x is any 
“sss yd --7S 20 | Footpathrising /Base of concrete mail a ie Be ‘ suitable length. The unit rise has thus been taken as 
eahaoth dene SS ay 0.0004in.—practically 0.01 mm.—and the unit for 
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i; . ¢mside measurement TRE Forse 4 The relative merits of the unilateral and bilateral 
~~~~~Teoncrete wall systems of gauging were then discussed. In the former 
Road level 1510 eit the nominal dimension is the minimum size of hole, 
oad level lb 5 Sroltla AS IY C= SS = Min 45 while in the bilateral system the nominal size lies half- 
way between the tolerable sizes. Thus with a toler- 


a 
New ever 
Old river 


“ve Guoneen” Elevation of suggeste 
= 


FIG. 4—-ALTERATIONS TO FIVE ARCHES BRIDGE 


to be completely independent of the bridge structure. 
What it is suggested shall be done is well shown in 
the drawing. For the work, it will not, it is explained, 
be necessary to excavate deep enough to uncover 
the foundations of the bridge, and the raft-like 
structures which will be constructed are to be entirely 
self-supporting, and are to introduce no fresh load or 
stress on any portion of the bridge. The rafts, which 
will be made impervious to water, will have sides 
reaching to an elevation equal to that of the highest 
flood recorded for many years—that of December, 
1910—and higher by some 14}in. than the level 
reached in December, 1918. The first level is given 
as being 148.70 and the second as 147.47. With the 
improved carrying capacity of the stream above and 
below the bridge, it is considered that this arrange- 
ment will be ample to protect the subways from flood 
water, and provision has been made to deal with rain 
water by building a depression in the bottom 
of each raft which will be capable of holding 
an hour’s rainfall at the rate of }in. per hour 
on all the catchment area. An automatic pump, 
designed to deal with a sustained rainfall of }in. 
per hour, and worked by water power, will be con- 
nected with each sump, and will lift the water into 
the river. The sewer which passes under one of the 
arches necessitates a narrower road than is the case 
in the corresponding arch on the other side of the 
river, but the available width, 19ft. 6in., is considered 
to be sufficient, so that it is not proposed to alter or 
interfere with the sewer in any way. , 
The area of the lands east of the Five Arches Bridge, 
which, it is estimated, will be freed from floods by the 
scheme, is 1288 acres, that area including the pro- 
perties of the Cellulose Company. To it has to be 
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AND ELEVATION OF PROPOSED NEW BRIDGE 
adding to that again, say, £20,000 to cover the engi- 


neering and overseeing costs, legal expenses and other 
incidentals, a final amount of £413,862 is arrived at. 








The Thomas Hawksley Lecture. 


THE Institution of Mechanical Engineers met on 
November 5th, at the Institution’s house in St. James’ 
Park, to hear the Thomas Hawksley lecture, which, 
this year, was contributed by Sir Richard T. Glaze- 
brook. The President, Captain Rial Sankey, was in 
the chair. 

Sir Richard took limit gauging as his subject, and 
dealt with it most exhaustively, a fact which was 
emphasised at the conclusion by Dr. Hele Shaw, who 
remarked that it was the first time that gauging had 
been the subject of such a thorough treatise, and 
suggested that the lecture should be included in the 
libraries of all technical institutions in the country. 

In opening his lecture Sir Richard pointed out how 
ease of manufacture and the proper functioning of the 
parts concerned are antagonistic as regards the 
tolerance allowed in their dimensions, and remarked 
that it is the work of the designer to select a happy 
mean between these two requirements, a business in 
which he may be greatly aided by specifications drawn 
up by some competent authority. The lecture gave 
the outline for such a set of specifications. 

Another aspect of gauging was that defined by 
Lieut.-Colonel E. C. Peek, of the United States Army, 
who described proper manufacturing methods accom- 





added 322 acres outside the borough boundary to the 


panied by a good system of gauging as an admirable 


ance of 0.0012in. a lin. hole would be between lin. 
and 1.0012in. in diameter, when gauged by the 
unilateral system, while it would lie between 0.9994in. 
and 1.0006in. on the bilateral system. Sir Richard 
was in favour of the first-mentioned scheme, and said 
that although a number of British firms had already 
adopted the bilateral plan, the decision as to which 
system should be adopted as the recognised standard 
should not be influenced unduly by the convenience of 
those firms. Incidentally he! described a scheme, 
put forward by Mr. Hedley Thomson, which to 
some extent meets the difficulty of reconciling the 
two systems. 

After pointing out that it is generally necessary to 
have more than one not-go gauge, while only one go 
gauge is required—using a rectangular photographic 
plate as an illustration of the principle—Sir Richard 
explained what an elaborate system of not-go gauges 
would be necessary for checking screw threads, and 
recounted how he had persuaded the Woolwich 
authorities to discard their not-go screwed gauges as 
being useless. A not-go gauge checks one element only 
and may pass, for acceptance, a piece which is within 
the prescribed limits in one direction, but is too small 
in another dimension. Thus a screw thread may be 
incorrect in pitch, but have this error compensated 
by the thinness of the thread ; either the full or the 
core diameter may be too small and so on. In this 
connection the lecturer bore out the remarks made by 
some of the speakers at the recent meeting of the 
Institution, when Mr. Lineham’s paper on “ The 
Hardening of Screw Gauges” was discussed, saying 
that he thought the real solution of the problem 
would be found in the provision of satisfactorily 
accurate tools for the manufacture of screws. 

For the occasional inspection and testing of the 
product as it comes from the machines Sir Richard 
advocated optical projection combined with the use of 
@ go-gauge to check overall dimensions and to secure 
concentricity of the parts. In a method devised by 
Major Bishop, of the Aeronautical Inspection Depart- 
ment, and described in the lecture, an image of the 
screw under test is projected on to a screen on which 








* We understand that the diagrams will have the scales 





included when they are published in the transactions, 
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two standard profiles defining the limits have been 
drawn. 

In concluding his lecture, Sir Richard Glazebrook 
urged the importance of international standardisa- 
tion and showed that the use of 0.0004in. or 0.01 mm. 
as the unit would help in that direction, while the 
Whitworth and United States standard threads are 
interchangeable for many purposes. 

Captain Riall Sankey called for a vote of thanks for 
the author, and remarked what a pity it was that the 
subject of gauging screws was only brought into pro- 
minence by the war. 

Subsequently to the lecture the members inspected 
some gauging instruments, which were exhibited on 

, the table. We give a rough hand sketch of one of 
these pieces of apparatus, which has been devised by 
Mr. Hedley Thomson, to enable an investigator to 
discover what the various fits between shafts and 
holes feel like. In this apparatus a plug, with 
a taper of 1 in 100, has an extension at either end on 
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which there are sliding sleeves that limit the axial 
movement of a taper ring gauge corresponding with 
the plug. Graduations on the sleeves enable them to 
be so set that the ring has any desired radial clearance, 
or tolerance, on the plug at the two limits of its axial 
movement. By handling the ring a very good im- 
pression of the fit can be obtained. Mr. Thomson 
is now working out a development of this idea for the 
investigation of interferences, that is to say, the degree 
of tightness secured by forced fits. The plug is to be 
pressed into the ring to a predetermined extent and 
the torque necessary to rotate the ring on the fixed 
shaft measured by means of an arm and spring balance. 

In connection with these exhibits we append a 
sketch, recently made in the laboratory ‘of the 
Newall Gauge Company. This sketch illustrates a 
device which in general principle resembles the 
‘millionth measuring machine’ mentioned by the 
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lecturer. In this apparatus the piece to be measured 
is placed between the two anvils G and F. The latter, 
as a matter of fact, is really a group of three hemi- 
spheres in one plane. and it is mounted on a block of 
steel B, which is-attached to a similar, parallel, piece 
A, by means of two thin steel diaphragms C, C. The 
block A is fixed to the frame of the machine. At the 
end of the blocks opposite to the anvil there are two 
projections carrying two other diaphragms D, D, 
which are brought as close together as possible. The 
outer ends of these diaphragms are fixed in a socket 
that carries a pointer of elder pith E, terminating in a 
fine wire point. It will be seen that a very small 
movement of the anvil F will produce a compara- 
tively large deflection of the pointer E. In order to 
magnify this deflection still further, an optical system 
shown in the diagram is used. A shadow of the 
pointer is projected on to an overhead mirror and 
reflected on to a scale. The movement of the shadow 
on this scale is such that l}in. represents one ten- 
thousandth of an inch at the anvil. Millionths can, 
of course, be obtained by subdivision. 








THE discovery of a method of utilising voleanic iron 
sand for the manufacture of steel, which, if adopted, would 
make Japan independent of steel imports, is announced 
by the Japanese War Office. Experiments were begun in 
September last with iron sand, of which there are unlimited 
supplies in the country, and tolerably good results were 
obtained from practical experiments at the Penchihu 
blast-furnace. Although the discovery is successful from 
the military point of view, any economic advantage does 
not necessarily follow, 


The Port of Vancouver and its 
Development.* 


THE important position which has been attained by 
the port of Vancouver, British Columbia, on the Pacific 
coast of Canada, is due largely to its splendid harbour. 
Situated nearer the Orient than most Pacific ports and 
served by five transcontinental railways reaching all parts 
of the United States and Canada, its geographical position 
is so favourable that the volume of trade passing through 
it is certain to increase rapidly. Vancouver is on the Gulf 
of Georgia, 18 miles north of the United States boundary, 
in latitude 49 deg. 18 min. 3 sec. north and longitude 
123 deg. 7 min. 2 sec. west. It is sheltered from the 
ocean by Vancouver Island, which lies about 25 miles 
to the west. 

The only part of the harbour as yet developed for deep 
sea shipping is Burrard Inlet, which is landlocked and 
has a depth of water of from 10 to 30 fathoms, with an 
extreme tidal variation of about 13ft. The anchorage is 
good, the bottom consisting of mud and blue clay, with 
few shoals or submerged rocks. The total shore line of 
the harbour is 98 miles, of which Burrard Inlet has 14 
miles ; English Bay, with 20 miles, is used only as a road- 
stead ; False Creek, with 2 miles front, is the home of 
lumber mills, shipbuilding plants and small craft. 

In 1878, Burrard Inlet was selected as the western 
terminus of the Canadian Pacific Railway, and in 1885 
the railway was completed, with its terminus at what is 
now the city of Vancouver. The development of the 
harbour depended upon private enterprise, and particularly 
upon the Canadian Pacific Railway, but in 1913 the Van- 
couver Harbour Commissioners were incorporated by Act 
of Parliament and were given wide powers. An engineer 
was engaged to report upon a scheme of development, 
and comprehensive plans were prepared, but owing to the 
war and other causes the Commissioners have not been 
able to carry the plans into effect until this year. In the 
meantime, modern piers have been built by the Canadian 
Pacific Railway and the Great Northern Railway of the 
United States, while the Canadian Government has built 
a pier and a grain elevator of 1,250,000 bushels capacity. 

At the present time there are in Burrard Inlet about 
34 wiles of developed deep-water wharfage, providing 
berth accommodation for twenty ships of 500ft. length. 
The existing shed accommodation is sufficient for 100,000 
tons. At present mechanical appliances are scarce, but 
loads up to 50 tons in weight can be handled. The port 
is well served by railway lines, but there is some complaint 
because only two railways have access to the water front. 
In 1919, the total shipping entered and cleared at Van- 
couver amounted to 10,691,411 net tons, of which 3,177,987 
tons were foreign-going and the remainder coastwise 
shipping. The total number of deep-sea ships entering the 
port was 308, with an aggregate of 948,102 tons. The 
total cargo passing over the wharves was 2,500,000 tons, 
of which 1,150,000 tons were foreign. The greater part 
of this business was shared by twelve shipping companies 
or agencies, each having from 12 to 100 sailings annually. 

To provide for the increasing trade, the Canadian 
Pacific Railway is building a pier 1100ft. long, with double- 
decked sheds, and the Harbour Commissioners have placed 
contracts for a new pier and four transit sheds. Both 
piers will be ready in two years, and will be equipped with 
mechanical appliances. These two piers will add a mile 
of deep-water berthing space, thus increasing it by over 
25 per cent., while the shed accommodation will double 
that now existing. The new pier for the Harbour Com 
missioners will be 1200ft. long and 340ft. wide, with a 
shore quay 936ft. long and 350ft. wide. Reinforced 
concrete cylinder piers will extend along the sides and outer 
end, with a solid embankment of sand and gravel between 
them. At the middle of the pier the top of this embank- 
ment will be 135ft. wide ; on each side of this will be four 
rows of concrete cylinders, carrying transverse concrete 
trusses to support the deck or floor of the pier. At the 
outer berths, however, there are five rows of cylinders, 
extending the pier berths into 45ft. of water, while the 
remainder of the berths are in 35ft. of water. 

On each side are transit shods 110ft. wide, separated by 
a central space with a roadway and three lines of railway. 
The sheds are 30ft. back from the sides of the pier, leaving 
room for two lines of railway along each side. The rear 
part of the floor slopes up to an outside loading platform 
which is level with the floors of the railway wagons. In 
addition to the transit sheds, there will be on the quay 
a storage warehouse 200ft. by 82it. This will be three 
storeys in height, of reinforced concrete, and have 
electrical conveyors for rapidly handling goods from 
vessels, as well as spira] chutes and lifts for handling 
goods inside the building. For handling cargoes at the 
pier there will be a number of semi-portal electric cranes 
travelling along the front of the transit sheds. Inside the 
sheds there will be electric conveyors, lifts or elevators 
and motor trucks. The cost of this work, which is only 
the first unit of the proposed harbour development, will 
be about 6,000,000 dols. 

The Harbour Commissioners propose to construct 4@ 
terminal or belt railway similar to those so successfully 
operated at Montreal, New Orleans, San Francisco, and 
elsewhere. This will give access to the water front for 
the railways now excluded from it. A railway car ferry 
is also proposed, to connect the north shore and south shore 
districts. In order to provide fcr industrial development, 
the Commissioners are reclaiming Ganville Island and the 
Kitsilano Indian Reserve by filling in low ground. Other 
works proposed include a timber wharf-and oil tanks. 

An important innovation is the imposition of cargo 
rates, which vary from 5 cents to 10 cents per ton, accord- 
ing to commodity, and are charged on all cargo entering 
and leaving the harbour, whether it passes over wharves 
belonging to the Commissioners or to private parties. 
When the new pier is opened, the Commissioners propose 
to abolish all wharfage charges on their wharves and to 
raise the cargo rates to meet the requirements. This plan, 
it is expected, will materially reduce the port charges, and 
will discourage the building of private wharves, so that 





* From a paper read at the annual meeting of the American 
Association of Port Authorities, at Chicago, September 30th, 
1920, by Lieut.-Colonel G. H. Kirkpatrick, chairman of the 
Vancouver Harbour Commission. : 








the development of the harbour will be left entirely 
to the Harbour Commissioners. Mr. A. D. Swan, 
M. Inst. C.E., is consulting engineer to the Vancouver 
Harbour Commissioners. 





THE IRON INDUSTRY IN THE ARGENTINE. 


ATTENTION is drawn by La Razon of Buenos Aires to 
the possibility of establishing in Argentina metallurgical 
industries for the production oi iron and steel from native 
material, by means of which that country might be ren 
om independent of foreign supplies of these commo- 

ities, 

One of the hindrances to the successful execution 
hitherto of this preject is the lack of mines in situa. 
tions allowing of economical transport and of the 
easy installation of smelting works. But it is now known 
that on the Atlantic coasts, especially on that of Necochea 
in the north, ferriferous sands exist in large quantities, 
beth on the surface and at slight depths. Up to the 
present these deposits have not been exploited owing to 
want of initiative and to the lack of a satisfactory system 
for the separation of the different substances contained 
in the sands. It appears, however, that after numerous 
experiments in various scientific and industrial establish- 
ments in Germany a new method has been discovered of 
effecting this object. A quantity of Necochean sand 
passed through a specially constructed machine at Magde- 
burg gave the following result :—Magnetite, 60 per cent. 
ilmenite, 38 per cent. ; common sand, 2 per cent. A 
further analysis of these substances showed that they 
were composed as follows :—-Magnetite—59.09 per cent. 
iron, 0.97 per cent. manganese ; almenite—49.96 per cent. 
iron, 0.79 per cent. manganese ; and common sand—2.99 
per cent. iron, 0.21 per cent. manganese. 

Although such good results have been obtained at 
works and in laboratories, it will be necessary to repeat the 
experiments on a larger scale in the districts where the 
iron sands are found. La Razon learns that some persons 
have arranged for the construction of a separating machine 
which, as soon as permission to export has been obtained 
from the German Government, wil! be sent to Buenos 
Aires for trial. 

As the iron sands cover extensive areas, it will become 
&@ question, once suitable machinery is obtained, whether 
the machines should be stationary, the sand being conveyed 
to them by means of Decauville lines, or whether they 
should be transportable. As magnetite exists in abund- 
ance, the production of industrial iron and steel will be 
comparatively easy. In the prospective foundries, owing 
to the lack of coal, electric energy would be employed 
generated by means of crude petroleum obtained from the 
wells at Comodoro Rivadavia. The want of coke might 
be met by the use of wood charcoal, of which an abundant 
supply can be obtained in the country. 

The establishment of a native iron and steel industry in 
the Argentina, it is hoped, would lead to a rapid develop- 
ment of the shipbuilding industry, hitherto hampered by 
the necessity of importing all the iron and steel required, 
since all the kinds of wood needed are found in the Argen- 
tine forests. Thus the country would come to possess at 
last a national mercantile marine. 

La Razon concludes by saying that the enterprises in 
question would have to be financed by the Government, 
for two reasons: first, because private companies would 
hardly be in a position to do so; and, secondly, because 
it is essential to prevent ee of the deposits by 
foreign concerns, which would reap all the benefit, to the 
detriment of the national interests of the Argentine. 








CHINESE RAILWAY CONFERENCE. 


Tue Peking correspondent of the North China Daily 
News reports that the commission of Chinese and foreign 
engineers appointed by the Ministry of Communications 
to consider the standardisation of China's railways has 
closed its third ce.sion after arriving at many important 
decisions. The conference was opened on September 
13th by the Minister, Mr. Yeh Kung-cho, who inaugurated 
the work of standardisation by unifying the system of 
railway accounts some years ago. The meetings were 
attended by British and American engineers and by 
Chinese engineers and officials from every Chinese railway. 

One oi the most important decisions of the commission 
during the recent sessions was the adoption of the metric 
system. A score of other features were also agreed 1 pon, 
such as the specification of a standard gauge, a standard 
clearance, standard measurements and weight of cars, 
standardisation of curves in construction, standardisation 
of brakes, couplings and other appliances, and of the 
specifications for many features of the locomotive. 

The one question taken up for which no standard speci- 
fications were agreed upon was that of steel for bridge 
construction. In the manufacture of such steel British 
and American practices differ materially. If the Chinese 
were to decide to adopt either formula for steel manu- 
facture, it would mean that they would confer upon either 
British or American manufacturers a monopoly upon 
the sale of steel to China, because it would be too expen- 
sive for either to undertake to manufacture according 
to the other’s formula to fill a Chinese order. It was 
anticipated that there would be a keen debate upon this 
matter, and it was believed that the Americans would have 
a slight advantage through the precedent created by the 
Yangtze Engineering Works, which uses the American 
formula in the manufacture of bridge steel. 

As it happens, however, there has been no dispute, and 
bridge steel is not standardised, except that it is suggested 
to the Chinese that when American steel is used, presum- 
ably on an American-built line, it should conferm to the 
American official standard in quality, and that the same 
conditions should apply to British steel. The choice of 
materials in each case is left to the Ministry. This was a 
case in which no compromise was possible, and in which 
any decision would have ruled either America or Great 
Britain out of this particular market. 
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A Seven-Day Journal. 


Telephone Pioneer in Edinburgh — Muntz Metal Amalgamation — Mersey Ship Repairers’ Dispute Settled — New Coal and Iron Combine — Oil 
Refineries at Swansea — Wireless Telegraph Developments — Berlin Electrical Workers’ Strike — New Theory of the Atom — Purchase of Ministry of 


Munitions Stores —- Telephone Service Defects — A Trade Union Leader on Extremist Policy — Tin Mining in Cornwall — Shipbuilding Wages Confer- 
ence — Belgium Iron Imports — Road Construction and Unemployment — Sir George Hunter on Shipbuilding — Training of Ex-Service Men 


Coal Controller's New Post — Foreign Competition in Ship Repairing — Gift of H.M.S. Vindictive to Belgium — Tube Railway to Crystal Palace — Sir 
Eric Geddes and Traders — Shipyard Amalgumuition Rumour Denied — New Graving Dock at Falmouth. 


trEAT interest was given to the proceedings of the 
last meeting of the Edinburgh Town Council by the 
presence of Mr. Alexander Graham Bell, whose work 
in connection with the development of the telephone 
is familiar to engineers. . The Lord Provost reminded 
the Town Council that Mr. Bell was born in Edin- 
burgh and received his education at the Royal High 
School and Edinburgh University. In response to 
the weleome accorded to him Mr. Bell recalled some 
of his memories of Edinburgh, and said that after 
having spent the major portion of his life in the 
United States—he has been an American citizen for 
over fifty years—-he had decided to pay a farewell 
visit. to his native city. 

oes 


CONSIDERABLE interest has been aroused in metal 
circles by the proposed fusion of Muntz Metal Com- 
pany with Elliott’s Metal Company. Under the pro- 
visional terms which have been arranged, and which 
are approved by the directors of both undertakings, 
there will be an exchange of shares on an equal basis, 
and the result will be to give Elliott’s Metal Com- 
pany a controlling interest in the Muntz undertaking. 


* * * 


THE dispute between the Mersey Ship Repairers’ 
Federation, the Employers’ Association of the Port of 
Liverpool, and the Woodcutting Machinists’ Society 
has been settled after a strike extending over twenty- 
four weeks, and work has now been resumed. Details 
of the terms of settlement have not been announced, 
but it is understood that various concessions have 
been made and that they include retrospective pay 
for a period of not more than two months from the 
date of the forthcoming national award. 

+ * * 


Reports from Cardiff refer to an important steel 
and coal combination. The new company will, it is 
stated, control the steel works, tin-plate works and 
mines of Partridge, Jones-and Company, the Ponty- 
pool Works, the Monmouth Steel and Tin-plate Com- 
pany, the Pontnewydd Steel and Galvanising Com- 
pany, the Crumlin Valley Collieries, the Caerlon 
Works, Limited, and the Waterloo Tin-plate Com- 
pany, Limited. The capital has been fixed at 


£3,000,000. 
ik’ ¢ 


A FURTHER agreement has been entered into 
between the Anglo-Persian Oil Company and the 
Swansea Harbour Trustees for the leasing of addi- 
tional land at Queen’s Dock, Swansea. This further 
site has been acquired for the purposes of the oil 
refineries and storage at Skewen and Swansea. It 
is hoped that the refineries will be sufficiently advanced 
for operations to be begun within a period of three 


or four months. 
cio “S 


THE contract which has been made between the 
Générale Compagnie Telegraphie sans Fil and the 
French Government will lead to the provision of 
important additional facilities for wireless telegraphvy. 
The object underlying the agreement is to place the 
French company, in which the Marconi Company has 
a large interest, in a position to accept commercial 
messages for transmission between France and all 
other countries. The construction of two new high- 
powered wireless stations in the neighbourhood of 
Paris has already been begun, the intention being 
that one shall be reserved for transoceanic communi- 
cations, and the other for European messages. 
Meanwhile, by an arrangement with the French Post 
Office, commercial messages are being handled at the 
(Government stations at Lyons and Bordeaux. 

* * 


THE strike of Berlin electrical workers, which placed 
the German capital in darkness, has now resulted in 
the cessation of tramway traffic, and it is intimated 
that an effort is being made to bring out the railway- 
men in sympathy. It is, however, reported that 
strikers have agreed to provide an emergency service 
so that the hospitals and certain industries, the con- 
tinued operation of which is regarded as essential, 
should receive a supply of current. Street lighting 
will also be maintained. 

* * * 


THe Yorkshire Natural Science Association has 
elected Professor Arthur Smithells, of the University 
of Leeds, President, in succession to Sir William 
Bragg. The new president devoted his inaugural 
address to a discussion of the new theory of the 
atom as propounded by the American chemist, Irvine 
Langmuir, which he regarded as one of the most 
striking innovations in theoretical chemistry of the 
present generation. 








A Scortisn syndicate, of which Sir William Beard- 
more is chairman-——the Miscellaneous Disposals Syndi- 
cate--has bought from the Ministry of Munitions a 
large quantity of stores, including scientific and optical 
instruments, photographic materials, and a large 
number of other articles. 


* * * 


Tue official reply of the Post Office to criticisms 
of the British telephone system, which is being pub- 
lished in the Times, raises one or two points of 
interest to engineers. It is said that there are a large 
number of exchange equipments, telephones and 
switchboards, poles and wire and ducis and cables on 
order, but that manufacturers cannot deliver the goods 
with sufficient speed to enable the requirements of 
consumers to be met. The telephone branch of the 
Post Office has also, it is stated, experienced great 
difficulty in obtaining the raw materials required 
by the engineering section to make extensions. These 
include iron of various grades, fine magnet wire, 
insulating silk, and insulating paper, telephone poles, 
and earthenware ducts. Labour troubles and shortage 
of coal and transport difficulties have also hampered 
the development of the telephone system. Insufficient 
attention has, it is insisted, been given by critics to 
these serious handicaps to progress. 


* * 


THE strong speech delivered by Mr. W. A. Appleton, 
General Secretary of the General Federation of Trade 
Unions, dealing with the policy of the extremist party, 
has attracted a good deal of attention. Mr. Appleton 
said that while there ought to be no questioning of 
the right of the workers to strike, it was necessary 
to-day to differentiate between the strike against 
industrial oppression and that against the com- 
munity. The future of industry and commerce had 
received little consideration from the extremists, 
who engineered strikes because they assumed that in 
the future there would be no industries and no com- 
merce as we now know these things. It was the folly 
or criminality of these men which had brought indus- 
trial Britain to the edge of the slope that led to 
destruction. Some of those who had for many years 
preached revolution were now holding up their hands 
and endeavouring to keep back those whom they had 
incited to dangerous measures. He had the utmost 
contempt for these men. Trade unions must readjust 
their outlook. The fear of future unemployment had 
impelled the unions to impose unemployment upon 
men of their own class. The fact that 250,000 «ble- 
bodied ex-Service men were unemployed while others 
were working overtime or holding up production con- 
stituted the gravest type of industrial scandal. It 
was indeed the real class war. 

* * «* 


Hopes of reviving the old glories of Dolcoath are 
entertained in Cornish tin mining circles. Unless 
new exploratory work is undertaken the mine, which 
has been continuously worked for 120 years, cannot 
remain in the list of producers. It is believed, how- 
ever, that if the necessary fresh capital, amounting 
to £100,000, can be subseribed, there is a reasonable 
hope that development work may open up valuable 
tin deposits in the adjoining property known as 
North and South Roskear. 

* * * 


THE adjourned conference on wages and conditions 
of working in the shipbuilding and engineering trades 
is being held at York to-day. Those atiending the 
conference are representatives of the Engineering 
Employers’ Federation, the Federation of Engineering 
and Shipbuilding Trades and the National Federation 
of General Workers. The questions to be discussed 
include the manning of machines; payment by 
results ; the consolidation of war wages; and the 
claim: for a wages advance of 6d. per hour. 

* Ba * 


A Goon deal of interest is being manifested in iron 
imports from Belgium, and a statement showing the 
quantities of iron bars, rods and angles, shapes and 
sections, and also pig iron for the first nine months 
of the current year was issued on Tuesday. The 
quantity of pig iron imported into the United King- 
dom from Belgium was 48,900 tons, and the quantities 
of iron bars, &c., 26,200 tons. 

* * * 


THE Unemployment Bill, which has been intro- 
duced by Sir Eric Geddes this week, is designed to 
facilitate the commencement of works of public 
utility. Powers are reserved, among others, to enable 
land to be taken possession of at once for the purposes 
of road construction, and it is hoped that the result 
will be to relieve unemployment by the construction 
of new arterial and other roads. 





SPEAKING at Wallsend at the Mayor’s luncheon on 
Tuesday last, Sir George Hunter expressed the opinion 
that a period of slackness was before the shipbuilding 
industry. The depression might not come very 
suddenly owing to the large amount of work still in 
hand, but it was the fact that for every new order 
now being placed shipowners were trying to cancel 
two others. The reason was the appalling cost of 
building new tonnage, and unless that was reduced 
the shipbuilding industry could not reach its former 
high standard. 

* * * 

THe obligation to ex-Service men, for which so 
powerful a plea has been put forward, is being gener- 
ally recognised. Steps are being taken to arrange 
for the training of ex-Service men in many districts. 
In the South Staffordshire area application has 
been made both from employers and operatives 
engaged in the foundry trades for the permission 
of the Director of Training to set up a local 
Advisory Committee for this industry. It is 
believed that the work, which is of a somewhat 
lighter character than ordinary foundry operations, 
could be undertaken even by disabled men. It is to 
be noted, however, that although the Operatives’ 
Society is in favour of the employment of ex-Service 
men there is a tendency to limit it to those who are 
regarded as fit. 

* * * 

THE news is confirmed that Mr. R. Duncan, the 
Coal Controller, is to resign his office and take up an 
important appointment with the Shipbuilding Em- 
ployers’ Federation, of which he was formerly secre- 
tary. It is understood that he will become a per- 
manent vice-president of the Federation. 

* * * 


News is to hand from the North-East Coast that a 
ship-repairing contract to the amount of £100,000, 
which it was hoped would have been obtained by one 
of the Tyne firms, has been given to a Rotterdam 
yard. It is stated that it is not merely a question of a 
cheaper contract price being quoted by the Dutch 
firm, but the guarantee of earlier completion of the 
work. The reason given for this is the fact that 
there is no restriction in Holland on the working 
of overtime in the ship-repairing industry. The posi- 
tion in. this respect has become so serious that it has 
been decided to appoint a joint deputation of North- 
East Coast workers and employers to visit Rotterdam 
and investigate on the spot the conditions of labour 
which enable successful competition to be made with 
the British ship-repairing industry. 

* * * 

ARMISTICE Day was selected as an appropriate 
oceasion on which to make the gift of H.M.S. Vin- 
diective to the Belgium Government. This famous 
vessel is now berthed in Ostend Harbour after being 
raised from the position in which she was sunk in the 
night attack on Ostend. 

* * * 

Art a luncheon given to the general manager of the 
Crystal Palace by the chief exhibitors of the Oil 
Section of the Victory Exhibition, reference was made 
to the projected tube railway between Finsbury Park 
via the Strand to Dulwich and the Palace. Mr. H. J. 
Buckland, in whose honour the luncheon was held, 
stated that the Bill authorising the construction of 
the railway would probably receive the Royal Assent 
next summer. Of the estimated cost of the railway, 
which is £11,000,000, it was stated that £7,000,000 
were already assured. 

* * 

THE quarterly meeting of the Association of British 
Chambers of Commerce on Wednesday was mainly 
devoted to a consideration of the proposed grouping 
scheme for British railways. Sir Eric Geddes attended 
and gave an outline of the plans of the Ministry of 
Transport and a discussion followed. The proceedings 
were private, but it is understood that the debate 
revealed a serious difference of opinion. 

* *z * 

Rumours have been in circulation during the week 
of the projected amalgamation of Cammell Laird 
and Co., Limited, with William Beardmore and Co.. 
Limited. We are informed that no deal of the 
character indicated is in contemplation. 

* cs * 

Goop progress is being made with the construction 
of the new graving dock at Falmouth. The dock, 
which is to be 750ft. in length, was commenced by the 
Admiralty, but has since been taken over by private 
interests, and it is expected that the work will be 
completed some time towards the middle of next year. 
Some of the repair shops are already in partial 
operation, and it is possible to deal with heavy ship 
repairs, 
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The Motor Car Show. 


No. II.* 


THE fourteenth of the series of exhibitions organised 
by the Society of Motor Manufacturers and Traders 
is unique in that it really comprises two distinct | 
shows, one at Olympia and the other at the White 
City. Each of these displays is large enough in itself 
to occupy the attention of an observant motorist 
for several days, for the exhibits at Olympia cover 
something like 115,000 square feet of floor space, and 
those at the White City about 95,000 square feet, the 


prove their merits. In these times of abnormal prices 
| one is surprised to see a ear at the White City which 
|is priced as low as £100, but that figure does not 
include “ extras,” a somewhat elastic term, which 
may embrace many essential accessories. 

Speaking generally, the four-cylinder engine con- 
tinues to predominate, and most experienced motorists 
want nothing better. Six-cylinder engines are still 
built by a number of makers of the more expensive 
ears, and one British firm is building an eight- 
cylinder V-type engine. Three-cylinder engines are 
apparently “ things of the past,’ while engines with 
only two cylinders are only considered fit for the light 
ear section of the trade—-a section which, by the way, 


makers fit both systems. For cars fitted with self. 
starters the coil has one great advantage over the 
/magneto. It enables an engine to start more freely 
and thus lengthens the life of the batteries. A few 
British firms are now making dynamos and ignition 
| sets. 

As regards transmission gear, the cone clutch, lined 
with fabric giving a high coefficient of friction, is 
perhaps most popular, but the single plate clutch 
has many adherents, and our own experience of that 
type of clutch leaves nothing to be desired. As might 
have been expected, with more “flexible ’‘ engines than 
formerly, the need for a large number of gear changes 
is not much felt, and three speeds are generally found 














FIG. 8—LEYLAND EIGHT-CYLINDER CAR 


total number of firms represented being 525. Com- 
pared with last year, the firms exhibiting have 
increased by about 50 per cent. The whole exhi- 
bition is thoroughly international, excepting that 
the products of late enemy countries are excluded. 
France, Italy, Belgium, Holland and America are all 
represented, and visitors have, therefore, an excellent 
opportunity of comparing the products of these 
countries with those of home manufacture. Startling 
novelties are conspicuous by their absence. Last 
year there was an attempt to popularise the radial 
air-cooled engine, but the attempt seems to have 
failed. for the present at any rate. Of steam cars 
there are none, although there are still enthusiasts 
who proclaim that steam will come into vogue again 


will increase with the cost of motor car upkeep. The 
detachable cylinder head is increasing in favour, and 
so are overhead valves, but valves all on one side of 
the engine are still the most popular. In spite of its 
lightness and easy machining qualities, aluminium 
for pistons has not made the headway which many 
engineers anticipated, and the differences of opinion 
and experience which are met with in connection with 
aluminium pistons are surprising. Some firms have 
tried them and reverted to cast iron ; others are using 
a composite piston of aluminium and cast iron ; while 
one or two firms are using steel pistons. Helical gears 
are finding much favour both in the engines for 
operating cam and magneto shafts, and for the final 
drive on the back axle. These gears combine the 
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“THe Excween’” Bh 


for pleasure car propulsion. But if the shows reveal 
no very important departures from conventional 
practice they have served to bring into public notice 
some ingenious ideas in the shape of refinements. 
This is the first oceasion, too, on which a British firm 
has ventured to produce a car with an engine having 
eight cylinders in line and en bloc. 

The older members of the Society of Motor Manu- 
facturers are exhibiting at Olympia, and as perhaps 
might be expected, the number of radical departures 
from the orthodox are fewer here than at the White 
City, where the newer aspirants to fame and fortune 
are showing their wares, including quite a number 
of new low-priced cars, some of which have yet to 

* No. I. appeared November 5th. 





FIG. 10-11.9-H.P. FOUR-CYLINDER WHITE ENGINE 


advantage of quietness with the efficiency of the | 


bevel gear. 

The present method of rating petrol engines for 
taxation purposes—in view of the increases which are 
to take effect next year—is sure to spur engine 
designers on to fresh endeavours to get the maximum 
power out of the minimum diameter of cylinder, and 
this will have an effect on the design of lubrication 
systems. High pressures will necessitate forced lubri- 
cation to maintain an oil film between the bearing 
surfaces. One engine shown uses oil for lubricating 
purposes at a pressure of 60 1b. per square inch. We 
observed no very marked disposition on the part 
of British motor car builders to discard the magneto 
in favour of the battery and coil ignition, but some 


FIG. 9—ARMSTRONG-SIDDELEY _ SIX-CYLINDER LANDAULET 


sufficient. It seems extremely likely that the plain 
bevel drive will gradually be replaced by the helical 
bevel of the single pattern, though the worm drive 
is delightfully smooth and nearly as efficient if 
properly looked after and lubricated. 

With such a large number of exhibitors it is not 
possible in the space at our disposal to describe all 
the different makes of cars. Indeed, this would be 
superfluous, for only minor alterations to existing 
models which we have described before have been 
found necessary. It is our intention rather to refer 
to the exhibits which contain features of novelty, and 
in this respect the eight-cylinder car shown by 
Leyland Motors, Limited, certainly claims attention. 
It seems rather late in the day to introduce_an 























expensive car of this type, but the builders are right 
|in the forefront of commercial vehicle design—both 
| steam and petrol-driven—and as such their products 
| are sure to interest. Several departures from accepted 
| practice have been made in the design of the mech- 
| anism of the 40 horse-power car—Fig. 8—shown for 
the first time at Olympia, compared with this firm’s 
| Pewettos in commercial vehicles. Eight-cylinder en- 
gines are, of course, by no means new in motor car 
construction, but eight cylinders in line have not 
hitherto been used by British manufacturers at any 
rate. The Leyland engine has eight cylinders cast 
en bloc, with the top half of the crank case, the bore 
and stroke being 89mm. by 140mm., and the 
Treasury rating 39.8 horse-power. The engine has 
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overhead valves operated by a cam shaft and lami- | 
| quarter elliptic on the rear axle and semi-elliptic on | 


nated springs, and the cylinder heads are cast in pairs. 
The crank shaft has five main bearings, and the 
jgnition is on the Delco system. Twin Zenith car- 
puretters are provided, each feeding four cylin- 
The engine is cooled by pump circulation, 
being driven 

The water 


ders. 
the pump 
cam shatt, 


temperature is thermo- 


statically controlled between the radiator and the | 


engine jackets, while the fan is thrown out of action 
when the engine is throttled down. The lubrication 


of the engine is effected by means of a pump which | London, W. 1, amongst others. 
lifts the oil from a tank cast on the side of the crank | large variety of components, 


from the end of the} 


| 


chassis is effected by means of laminated springs, 


the front axle. The rear springs are fitted with | 
torsional anti-rolling devices. 

The high cost of fuel, coupled with the increases | 
in the motor car taxes which are to come into effect | 
next year, cannot fail to produce improvements in 
engine design with the object of obtaining the maxi- 
mum power from the smallest possible cylinder bore. | 
This is well exemplified on the stand of Messrs. E, T. 
White and Cgmpany, 1, Albemarle-street, Piccadilly, | 
This firm shows a | 
including complete | 


the crank case of sufficient diameter to ensure rapid 
removal of oil when desired. The oil level is directly 
and positively indicated by a sight indicator operated 
from a float which rises and falls with the surface of 
the oil in the crank chamber. The oil filler is situated 
high up in an accessible position, and is fitted with a 
filtering gauze. 

The engine is of the monobloc type with cyliriders 
69 mm. by 130 mm., and the cylinder head is secured 
by thirteen studs. The pistons are of cast iron, of 
light section with three top rings and a scraper ring, 
the latter securing the gudgeon pins in place. The 
crank shaft has three main bearings, and is drilled for 


chamber shown in Fig, 13 the oil being lifted to this | engines of 14.3 and 11.9 R.A.C. rating. The latter is | lubrication purposes. In order to reduce the cost of 
| quite new, and the objects with which it was designed |! 


tank by means of the fly-wheel. A spare tank of oil 


production to a minimum, the machining operations 

















FIG. 11—CHASSIS OF 50-H.P. SHEFFIEBLD-SIMPLEX SIX-CYLINDER CAR 


is carried on the dash to maintain a constant head of 
oil in the base chamber tank. The pistons and rings 
are all of aluminium, the latter being deep and narrow. 
The clutch is of the single fabric lined plate pattern 
between cast iron discs. The gear-box provides 
four speeds and a reverse, and the self-starter and gear 
are integral with it. The drive from the gear-box to 
the back axle is through special laminated steel uni- 
versal joints. The final propeller tube is enclosed, 
and the thrust from the back axle is taken through a 


spherical bearing housed on a transverse member 


of the frame. The back axle is of the twin bevel type 
with the differential carried on the rear end of the 
propeller shaft. The driving wheels and axle shafts 
are splayed so as to accommodate the camber of the 


average road. Michelin dise wheels are fitted as 


are :—-To obtain a continuous output of high power, 
with small petrol consumption, while retaining sim- 
plicity of design from a production standpoint. By 


| referring to the sectional illustrations—Fig. 10—it 
| will be noted that the combustion chamber is of good 


design, and that all the surfaces, particularly the 
valve seats, are adequately cooled. The head is 
detachable, and the joint is made right above the valve 
seats, permitting free circulation. The bearing sur- 
faces are very large for the sige of engine, and they 
are fed with oil under a pressure of about 60 Ib. per 
square inch. In fact, lubrication is by pressure to all 
parts except the pistons. The front main bearing 
cap casting also carries the oil pump body extension, 
the actual pump body being totally submerged in the 
crank case sump—as shown in the drawings. , The 


have been simplified to the utmost without sacrificing 
efficiency. All the surfaces are flat and can be milled 
straight across. All gas and oil passages are con- 
tained in the castings, to obviate pipes and flanges. 
In order to give silent operation spiral teeth are used 
for the timing gear, the crank shaft pinion being of 
steel and the cam shaft wheel cast iron. The valve 
tappet gear is totally enclosed by an aluminium cover 
secured by a pair of fly nuts. The fly-wheel is a steel 
alloy casting bolted to a flange integral with the 
crank shaft, and the teeth for engagement with the 
starting motor are machined in a ring cast on the 
fly-wheel rim. 

The principal feature of interest in connection 
with the new Sheffield-Simplex chassis, which 1s 
exhibited for the first time at Olympia, is that it has 











FiG. 12--SHEFPFIELD-SIMPLEX CHASSIS, SHOWING GEAR-BOX AND CLUTCH CASING 


standard. A power pump for inflating tires is fixed 
to and operated by the engine. Hand-operated and 
foot-operated brakes are provided. Both act through 
expanding fabric-lined shoes inside drums ribbed for 
air-cooling. The foot brakes can also be operated 
or assisted by means of a vacuum cylinder. This is 
placed in a horizontal position underneath the 
Honnet. and contains a piston the rear. side of which 
is open to the atmosphere and the front side connected 
by ingenious but simple valve mechanism to the 
induction passages of the engine. When it is desired 
to operate the vacuum brake the air is exhausted from 
the cylinder by the induction of the engine, and the 
piston moves forward, the apparatus being put into 
and out of action by means of a push pedal projecting 
through the dashboard. The suspension of the 











drive is by a spiral pinion engaging directly with the 
crank shaft pinion. The oil passes up the pump body 
extension and thence directly into the oil filter, where 
it is forced through a gauze tube. The filter is instantly 
removable for cleaning. From the filter, the oil 
travels to the main bearings, crank pins, cam shaft 
bearings, and timing gears, returning to the sump after 
falling through a perforated brass tray which is fitted 
in the bottom half of the crank case. This,tray pre- 
vents any foreign body from falling to the sump and 
thus possibly causing damage. The tray also prevents 
an excess of oil from being thrown on to the big ends 
and thence up into the cylinder head, causing a smoky 
exhaust. The oil is passed from the front to the rear 
through! a steel pipe, cast into the top half of the 
crank case. A drain plug is fitted to the bottom half of 


FIG. 13—EIGHT-CYLINDER LEYLAND ENGINE 


six separate cylinders, the bore and stroke being 
114mm. and 127 mm., and the R.A.C. rating 48.3 
horse-power. The chassis is illustrated in Figs 11 
and 12, from which the reader will be able to obtain a 
good general idea of the high-class workmanship put 
into the machine. Considering the size and power, 
the chassis 1s comparatively light in weight. The 
engine crank shaft is supported in seven main bear- 
ings, the pistons are of the cross-head type, and the 
air for the engine enters by the valve covers and is 
caused to pass ,round the trunks of the cylinders 
from which it derives a certain amount of heat. The 
engine is fitted with forced-feed lubrication, the oil 
being supplied to the hollow crank shaft by means of 
@ gear pump. A dry multi-plate clutch transmits 
power to a four-speed gear-box of simple design, the 
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gears being arranged so that the lay shaft is out of 
mesh when the top gear is in use. The engine is pro- 
vided with magneto, battery and coil ignition of the 
Delco pattern, and the induction valves are of 
larger area than the exhaust valves. On account of 
the engine being built up of separate cylinders the 
water pipes are composed of short sections with special 
joints. Another feature of novelty is the means of 
driving the fan, which can be cut out of action when 
the engine runs slowly, The final drive is by means of 
an enclosed propeller shaft and twin bevel helical 
gears on the back axle casing. The road springs are 
all totally enclosed in special casings, the rear springs 
being of the underslung pattern, and the front springs 
of the semi-elliptic type. The springs are excep- 
tionally long, and the main frame is of light but deep 
section, giving lightness with ample strength. Both 
brakes operate on large drums on back wheels. 

We described the Armstrong-Siddeley car at some 
length in connection with the 1919 show. It is a 
remarkable example of high-class workmanship and 
originality of design. Only minor variations have been 
found necessary in the cars now being built. The 
dimensions of the six-cylinder engine are 3}in. bore 
by 5}in. stroke, the Treasury rating being 29.5 
horse-power. The engine, it will be remembered, has 
overhead valves, completely enclosed and operated 
by enclosed push rods and rockers. Accessibility of 
the working parts is a marked feature of the design. 
In this connection may be mentioned the engine oil 
filler, level indicator and filter, the carburetter, mag- 
neto and petrol strainer and the gear-box and clutch. 
The petrol strainer is, by the way, combined with a 
three-way tap, by means of which the last two gallons 
of fuel is retained in the tank for emergencies, thus 
obviating the need for carrying a separate can of petrol 
in reserve. A feature of the chassis is the almost 
complete elimination of grease and oil cups; this 
result has been attained by the use of oil less bearings 
for the spring shackles, brake shafts, steering joints 
and similar parts, which, between them, usually 
require a large number of separate greasers. Among 
other commendable points are the vertical and 
centrally placed pivot pins of the front wheels, which 
render the steering exceedingly light and not subject 
to deflection by road inequalities ; the long cantilever 
springs at the rear, adjustable to suit the load imposed 
upon them ; and the enclosing of both sets of springs 
in waterproof and grease-retaining covers, which 
enables them to retain their original flexibility over 
long periods of use. 

There is a worm drive in the rear axle. Disc wheels 
are used, and both sets of brakes on the rear wheels 
operate within drums of unusually large diameter. 
The brake and gear levers are centrally placed to 
allow a clear offside entrance for the driver. Despite 
its high quality in design, material and finish, and its 
complete equipment, the figure at which the chassis 
is sold is remarkably low. The car illustrated in Fig. 
9 is of the six-seated landaulet type, the coachwork 
being supplied by the Burlington Carriage Company, 
Limited. The appointments are luxurious, and the 
finish of the highest possible qualty. 








Letters to the Editor. 


(We do not hold ourselves responsibie for the opinions of our 
correspondents. ) 


TRACTORS—LESSONS OF THE WAR. 


Smr,—The extremely interesting description published in your 
issue of the 5th inst. of tractors used by the German army for 
artillery and other purposes, together with a summary of their 
leading features, and the conclusions to be drawn therefrom, 
ring forward once more a very important question which appears 
to have received little attention. Have any definite steps been 
taken towards collecting and tabulating the vast amount of 
valuabie technical information which should be available as the 
result of the use of mechanical transport vehicles on so huge a 
scale as took place during the war ? 

This, of course, embraced a large number of makes and types 
of cars, lorries, tractors, ete., of British and American design. 
A general survey of these chassis shows wide variations even in 
the general principles of design, which alone suggests that there 
is a need for investigation of the various vehicles concerned. 

Again, in many cases, whereas the general lay-out of a chassis 
may be on sound lines, there may be room for improvement in 
the detail work. 

I have already found that designers are interested in various 
details, of the actual behaviour of which under severe conditions 
they have had no direct experience, So far little seems to have 
been done in this direction. Several journals have published 
articles in which a general survey of the principles and details of 
design as revealed under active service conditions was made. 
The leading technical automobile iournal has provided a most 
interesting series of articles in which the behaviour of all the 
leading chassis used by the War Department in France has 
been dealt with in detail. The general principles embodied in the 
lay-out of the chassis were reviewed and the condition of all 
detaiJs as examined when the chassis was stripped for overhaul 
was noted and many valuable conclusions resulted. During the 
war improvements were effected in vehicles being built, )y means 
of information transmitted to the firms concerned through the 
technical mechanical transport staff at G.H.Q. and by visits to 
the front of the firms’ representatives. 

Surely so vast and important a question should be dealt with 
on a broader basis and such experience summarised for the benefit 
of the engineering profession generally. It is assumed that the 
War Department will have carried out such investigations for 
its own future guidance. Large sums of money are spent by 
motor manufacturers in exhaustive tests on their new designs 
and the results are carefully tabulated and analysed. Hill- 


for the improvement of motor design. The value of the “ relia- 
bility trials * of 1914-1918 may be gauged from their duration 
and scope. G. GODDARD, 

Glasgow, November 8th. Late Major, R.A.S.C, 


UNIFLOW STEAM ENGINES. 


Sir,—-With reference to the various communications on this 


which I think may be of interest to your readers. « 
properly calibrated instruments, and the steam consumptions 


mentioned. 

As regards mechanical efficiencies, these were ascertained from 
a series of no-load tests for each engine size, and if uniflow engines 
had a mechanical efficiency inferior to that of other engine types 
this would find expression in the no-load work. It stands to 
reason, however, that under equal conditions the no-load work 
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of an engine consisting of one cylinder and one driving gear is 
smaller than that of an engine with two or three cylinders and 
driving gears. 

As the no-load work may he considered constant for all load 
conditions of the engine, the mechanical efficiency of a partially 
loaded engine must obviously be less than if the engine is under 
full load, as is the case with any other type of engine, and if, for 
instance, the efficiency is 93 per cent. at normal load it will be 
about 86 per cent. at half load. 

I particularly call attention to the high steam temperatures 
under which these tests were made, and in order to permit of 
a comparison of results I have given in a separate column the 
consumption figures reduced to 570 deg. Fah. and 95 per cent. 
vacuum—calculated—also the figures per brake horse-power. 

To ascertain the figures per brake horse-power by direct tests 
is generally not possible, as this would involve brake tests to 
which customers as a rule object, on account of the expense and | 
trouble involved. F. ScHUBELER,. 

London, W.C. 1, November 3rd. 


MILLING ACME THREADS. 


Sir,—Having experienced difficulty in obtaming the shape of 
cutter fer milling Aeme standard screw threads, I ask whether 
other readers of THe ENGINEER can enlighten me on the subject. | 

The screw thread required is I3in. diameter, 1fin. lead—or 
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¥ 
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13/,,in. pitch—and 4 start. The other dimensions are as shown | 
in sketch. 

What formule governs the profile of the sides of cutter, also 
what is the most suitable diameter milling cutter to use ? 

The insertion of the foregoing in your valuable journal may 
interest others and will greatly oblige. J. W. 
October 30th. 


ELECTRO-DEPOSITED IRON. 


Sir,— With reference to the article that appeared in your issue | 
of October 8th, “ Electro-deposited Iron : Its Value for Engineer. ' 





climbing, “ reliability,” and other trials are carried out regularly | 


subject which have appeared in recent issues of your journal, I 
beg to submit herewith a list of tests on Sulzer uniflow engines | 


All these tests were carried out by independent parties with 
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ing Purposes,’ Mr. Hughes omits to mention that the first prac. 
| tical unit for ths -production of electrolytic iron tubes originated 
in this country, experiments being carried out by the writer in 
1898 at Blackwall at the works of the Thames Ironworks and 
| Shipbuilding ompany, Limited, which resulted in a licence 
being granted to Mr. Boucher for Switzerland and France and 
| works being erected at Grenoble for the manufacture of electro. 
lytic iron tubes on a commercial scale, which are the first works 
of the kind. The process has been very successful, and works are 
| now to be erected in England. 
Sunbury-on-Thames, 
November 9th. 
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THE FILM IN INDUSTRY. 


SIr,—The Daily Mail has recently taken upon itself to chide 
British firms for a want of perspicacity in utilising films for 
industrial purposes, and somewhat untimely, we think, giviny 
the Americans pride of place in this enterprise. We have nv 

| desire to cavil at the views expressed by the writer in questio:, 
or to depreciate the long vision of our American competitors ; 
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but, as a matter of simple fact, so long ago as 1915 we were 
actually showing the Americans in their own country the remark- 
able transport possibilities of conveyors and elevators of all 
kinds by means of the films. We think it desirable to point this 
out, not only in justice to our own firm, but all firms equally 
go-ahead in whatever business they may be, and may say that 
the films we ourselves use have proved one of the very best 
methods of advertising we have ever employed. 
For Rownson, Drew AND CLYDESDALE, Ltd., 
E. W. Ratner, 
Engineering Sales Manager. 
London, E.C. 4, October 27th. 


HOPETOUN FOUNDRY. 


Sir,—I have before me a photograph—which has been in my 
possession for fifty years—of a four-wheel tank locomotive with 
cylinders perhaps 12in, bore and placed high up against the 
smoke-box. This seems to have been a favourite type of loco- 
motive in the North at the above time. The connecting-rods 
came next to the wheel with the side rods outside them, so 
that they would pass the cylinders. Daniel Adamson 
made some of this type for Platt Bros., of Oldham, about 
1870. The name plate on the above engine reads “ Richard 
Harrison, Hopetoun Foundry, Darlington, 1867.” 

November 9th. James Warr Boutrton. 


MESSRS. W. A. KITCHING. 

Str,—Referring to the letter of Messrs. William Boby and Son 
in THe Enotneer of November 5th, the article written by mo 
intended to convey that no main line locomotives were built by 
Mr. Alfred Kitching at Whessoe Foundry during the period when 
I am informed that 
two small contractors’ locomotives were built there for some 
works with which Mr. Kitching was concerned, and that one of 
these engines was subsequently sold. It may possibly be the 
engine to which Messrs, Boby refer. E. L. AnRrons. 

November 8th. 








ExpLosion or A Dryinc CyLinper.—Another case of a low- 
pressure steam dryer exploding, which has some features of 
similarity with those described in our issue of October 22nd 
is detailed in official report No. 2512. The dryer in question 


| was of the rotating cylindrical type, 4ft. in diameter by 4ft. l}in. 


long, and was made of No. 16 gauge tinned steel plates riveted and 
It was supplied with steam, through a lin. 


was a non-return valve. A 
ted on the cylinder side of the 
stop valve. The cylinder ripped open one morning and two men 
It was su uently found that some 
down into the drum whilst 
one of the seams was being mended, had lodged in the exhaust 
pipe and choked it, while the safety valve was so loaded as not 
to blow off below a pressure of 931b. per square inch. The 
explosion is another instance of the risks which are incurred 
when reliance is placed on @ drain pipe as the only means of 
dissipating any abnormal pressure. 
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Railway Matters. 





HERE are now only 650 British railway wagons and 
250 War Office wagons in France. The French authorities 
have agreed to pay for all wagons not forthcoming by 
January 3lst next. 

THE construction of the Vizagapatam harbour, which, 
it has been decided, shall be carried out by the Bengal- 
Nagpur Railway Company, is to be begun during the 
current financial year, a grant of Rs. 10,00,000 having 
been provided in the railway programme for 1920-21. 

Tue Ministry of Munitions once owned wagons to the 
number of 5770, but they have now been transferred to the 
Ministry of Transport. At the time of the Armistice 16,030 
wagons were used exclusively by the Admiralty for con- 
veying coal from South Wales to the naval establishments, 
\ll but about 1200 have now been returned to the owners 
from whom they were hired. 

Tue first railway in the African continent, from 
Alexandria to Cairo, was opened in 1856. ‘The second was 
from the Point to Durban, only 1 mile 60 chains in length. 
This line was opened in 1860, and its diamond jubilee is 
celebrated this year. Three years previously—in 1857— 
the Cape Town-Wellington Railway was sanctioned. It 
was opened in February, 1862. 

A QUESTION on the 25th ultimo as to the future of the 
Scottish railways afforded Sir Eric Geddes an opportunity 
to say that throughout the whole of the conversations with 
representatives of the Railway Companies’ Association he 
had always expressed his readiness to consider any alter- 
native or modified proposals as to the future of British 
railways which the Association might desire to put forwerd, 


Tue figures of goods traffic, recently issued by the 
Ministry of Transport, for the four weeks ended August 
16th, which included Bank Holiday, show that the total 
goods conveyed weighed 2,919,211 tons, or 10.8 per cent. 
less than in the preceding four weeks. Compared with the 
four weeks ended June 20th, which included Whitsuntide, 
the tonnage showed a decrease of 1,557,599 tons, or 
6.1 per cent, 


On December 8th last Sir Eric Geddes announced in the 
House of Commons the dissolution of the Railway Execu- 
tive Committee and the appointment, under the Ministry 
of Transport, of a Railway Advisory Committee consisting 
of the twelve general managers and four representatives of 
the men’s unions. Early in the present year the new body 
met, but it was a matter of comment that no further meet- 
ing was held. The Committee met again on Thursday, the 
28th ultimo. 

In this column, on the 29th ultimo, we quoted Sir Eric 
Geddes as saying that the coal strike would cost the 
country, in respect of the guarantee to the railway com- 
panies of the same net receipts as in 1913, seme two to 
three millions a week. One factor in this situation is that 
in the agreement with the men made in March, 1919, 
after the introduction of the eight-hour day, the men in 
the conciliation grades were guaranteed a week's wages. 
This guarantee was, however, subject to the proviso that 
in the event of a strike the matter be referred to a joint 
committee for decision. Such a meeting was held in the 
early days of the present coal strike, when it was decided 
to await developments. 


Ir has often been a matter of wonder to many what 
inspired Mr. Churchill's obiter dicta on December 4th, 1918, 
that the Government had decided to nationalise the 
railways—-was this remark based on fact, or a too ready 
assumption, or a case ot the wish being ‘‘father to the 
thought’? It would seem now that, as many feared, 
the policy of the Government was, at that time, nationalisa- 
tion. He said, speaking recently in Dundee, ‘‘ I had full 
warrant for the statement I made when I came to Dundee 
then. I certainly should not have made that statement 
unless I had good reason to believe that a measure for 
the nationalisation of the railways would have been 
included in the Government programme. 


AccorpIn@ to,the Board of Trade .eturns, the value 
of the railway material exported during the nine months 
ended September 30th was as follows ; the corresponding 
figures tor last year are added in brackets : —-Locomotives 
£4,008,059 (£846,303); rails, £1,876,177 (£1,337,458) ; 
carriages, £1,236,811 (£360,711); wagons, £3,868,603 
(£907,465); wheels and axles, £1,405,777 (£510,380) ; 
tires and axles, £996,120 (£689,698); chairs and metal 
sleepers, £876,326 (£266,976) ; miscellaneous permanent 
way, £1,743,730 (£593,278); total permanent way, 
£6,990,926 (£3,425,996). The weight of rails exported was 
96,446 tons (83,304 tons), and of chairs and metal sleepers 
41,040 tons (18,555 tons). During the month of Septem- 
ber alone, the value of the locomotives sent to India was 
£232,450, to the Argentine £23,300, to South Africa 
£32,280, and to Australia £13,807. The value of the rails 
shipped to Russia in September—the first entry for Russia 
this year—was £23,408, Portuguese East Africa £53,393, 
the Argentine £52,876, South Africa £7850, India £28,395. 

An interesting proposal is made by Mr. Alex. Ross, a 
past president of the Institution of Civil Engineers, for 
the construction of an outer circular electric railway in 
London for the purpose of co-ordinating the railway and 
street traffic of London. According to the JLlectrician, 
the suggested line, which would coincide with the limits 
of the 12-mile radius from Charing Cross, would pass over 
the Thames by a bridge at Kingston and under it by a 
tunnel at Purfleet ; it would connect Hounslow in the 
west, Potters Bar in the north, Dagenham in the east, 
and Croydon in the south. It would pass under or over 
all the main lines entering London, and at the points of 
crossing junctions would be provided in two directions, 
so as to permit trains to be received from any route and 
passed on to any other. The exchange of traffic would 
thus be effected outside the suburban zone, where there 
would be ample room for the construction of exchange 
stations, and where land would be less expensiye than 
nearer London. The total length would about 85 
miles, and it is estimated that a complete double track 
could be provided at a cost of from £16,000,000 to 
£17,000,000. Selected portions of the line could be built 
from time to time, as demanded by the requirements of 
the traffic. 











Notes and Memoranda. 





A coaTING of magnesia cement on the timbers of mines 
is stated to be an economical and efficient assurance against 
fire, especially in the arid regions where timber becomes 
highly inflammable and is difficult.to replace. It is elastic, 
adheres firmly to almost any surface, and is stable and 
durable. 

Accorpine to tests carried out by the United States 
Forest Products Laboratory on fences of charred and un- 
treated posts of various species, charring is of little value 
in protecting the butts of fence posts and telephone poles 
from decay. The charred posts proved in these tests to be 
even less durable than the untreated ones. 

ExpERIMENTS conducted in France during the war 
showed that by the use of boron remarkably strong and 
tough steels were produced, but, according to the Iron and 
Coal Trades Review, the results were not followed up as 
they should have been owing to the war, the pressure of 
work on all steel manufacturers, and on account of the 
difficulty in obtaining ferro-boron. 

Tue danger which may be brought about by the use 
of an abnormally long spanner is exemplified by an 
explosion of a water-tube boiler at Glasgow. One of the 
caps over a hand hole in one of the headers blew off at a 
comparatively low pressure. It appears that the spanner 
supplied by the boilermakers to tighten up the caps, had 
been lengthened by the addition of a piece of pipe to such 
an extent that sufficient leverage was provided to start a 
crack in the clamp holding the cap. This crack gradually 
extended, and finally the clamp failed at about half the 
pressure of the last hydraulic test. 

Tue question of the practicability of the deepening 
of the St. Lawrence, so as to permit of ocean vessels pro- 
ceeding direct to the Great Lakes without breaking cargo, 
and vice versd, is at present, states Canada, being inquired 
into by the International Joint Commission on Waterways. 
The project, which is being opposed by the St. Lawrence 
port and city authorities, and also by some American 
interests, is being strongly supported by the Great Lake 
cities and towns. It is claimed in favour of the scheme that 
cities such as Port Arthur and Fort William, which are 
roughly 2000 miles distant both from the Atlantic and the 
Pacific Oceans, would, by means of this development, 
practically become ocean ports. 

In a communication by the Director of Mines, U.S.A., 
to the Journal of the Franklin Institute it is recommended 
that carbon tetrachloride fire extinguishers should not be 
used on fires in confined spaces by persons who are not 
protected from the gases arising or who are unable to 
escape from the immediate vicinity of the fire at once 
after applying the extinguisher. The following gases, it 
is stated, are generated when carbon tetrachloride liquids 
are vaporised: Phosgene, one of the most poisonous 
gases used in warfare, chlorine and hydrogen chloride. 
The vapour of carbon tetrachloride itself is a dangerous 
anesthetic. It is only in confined spaces, however, that 
dangerous concentrations of these gases are produced. 

Tests with glass insulators have been in progress in 
Switzerland for several years, and numbers of these insu- 
lators have been used in France and the United States for 
potentials up to 50,000 volts, states the Scientific American. 
The principal application for glass insulators is, however, 
up to 25,000 volts. Such failures as have occurred with 
glass insulators have been due principally to internal 
stresses which cause cracking when the insulator is sub- 
jected to heavy mechanical stress or sudden temperature 
change. ‘The occurrence of such failures has been made 
less frequent by the use of improved material and better 
annealing. As for the puncture strength, it is higher than 
that of glazed hard porcelain. The glass used in Switzer- 
land is clear and transparent, hence the absorption of 
solar heat is less than in the dark green glass hitherto 
employed. 

As a protection against air raids it was planned in 1918 
to build three dummy cities of Paris fifteen miles from the 
city, states the Architect. An electrical engineer was the 
inventor of the idea. He constructed a complete Gare 
de l'Est with two kilometres of railway lines, signals, 
sheds, trains, and engines, which was so completely 
realistic that French airmen passing over it at night could 
not tell it was not real. The main part of the camouflage 
city was translucent canvas, and it contained dummy 
trains laid on the ground and factories emitting steam 
and smoke produced by the most primitive means and 
illuminated with the rays of searchlights shining through 
them. The streets were just rows of half-hidden lamps 
in a desolate and uninhabited region. All that was lacking 
to make the plan a complete success was that it should be 
bombed, and its appearance was so good that the authori- 
ties decided to make two other camouflage districts like 
it, one on the bend in the Seine below Pontoise, where the 
river would help the illusion, and another of light and 
vapour, to represent the industrial district to the east of 
the city. Apparently only the Armistice prevented the 
plans being put into execution. 

INTERESTING results are now being obtained in America 
with the experimental equipment utilising mercury vapour 
for the generation of power, states Power. It will be re- 
called that mercury, which boils at 677 deg. Fah. and con- 
dense in a 28in. vacuum at 455 deg. Fah., is used in order to 
increase the temperature range through which the heat 
from the fuel may be converted into mechanical power. 
The mercury vapour, which is produced in a special boiler, 
at about 10 1b. gauge pressure, is used to run a turbine, 
which may be a single-stage machine of reasonably low 
speed. The exhaust from this mercury turbine is con- 
densed in a form of surface condenser, which produces 
steam from the cooling water, and this steam is used to 
drive another turbine, the condensed steam from the tur- 
bine being again used as cooling water for the mercury 
condenser. A large part of the power generated by the 
mercury turbine is net gain, and the addition of this device 
to a modern power station would, it is claimed, result in 
approximately a 66 per cent. increase of capacity with 
only 15 per cent. increase of fuel consumption. The 
experimental equipment with over a 1000-kilowatt on the 
mercury turbine showed, it is stated, that the economies 
predicted were fully realised, 








Miscellanea. 





Returns of the Department of Communications show 
that there were at the end of July 778 electric enterprises 
in Japan, involving a total capital of 1,218,390,961 yen. 
Their aggregate generating capacity is 1,303,551 kilowatts. 


WE are informed that the ‘“‘ Dewar” challenge trophy’ 
presented to the Royal Automobile Club by Lord Dewar 
in 1904, has been awarded to the National Benzole Com- 
pany, Limited, as a result of the recent 10,000-mile trial 
of ‘* National Benzole,” held under the official observation 
of the Royal Automobile Club. 


Tue bonus scheme of wage payment adopted for a three 
months’ trial by Lambourne and Co., Limited, of Open- 
shaw, is a modification of the Priestman scheme. The 
firm has agreed to pay the men the Manchester district 
rate of wages, plus a small amount for bonus weekly on 
account. A tonnage bonus will also be paid up to the 
datum line. But for every ton of output beyond the line 
the tonnage bonus will be doubled. 


INDICATIONS point to Greenock becoming the power 
centre for Renfrewshire. The Electrical Commissioners, 
it is stated, have promised that they will authorise 
Greenock to put down a new station, which will have a 
capacity of at Jeast ten times that of the existing works 
at Dellingburn. The station, costing possibly £2,000,000, 
would supply a wide area and include the electrification 
of the railways between Greenock and Glasgow. 


Iris reported that the clearing of the pits at the Dourges 
mines of Northern France is being effected without diffi- 
culty. At the Haly d’Assil pit 225 tons are now extracted 
daily, and the cleaning up down to the 295 level will be 
finished within a few days. The Sainte Henriette ard 
Darcy pits are not yet yielding more than 30 to 50 tons 
daily. The total production of the 2700 miners engaged 
amounts to 70,000 tons monthly, or about one-tenth of 
the pre-war output. 


Tue establishment of an iron and steel industry in 
British Columbia may be expected shortly, The Investi- 
gation Committee sent to Chicago by the British Columbian 
Government to report on the success of electrical furnaces 
there has returned and reported favourably. The Com- 
mittee will advocate the establishment in the first place 
of an electric scrap mill in British Columbia to handle the 
liage quantities of scrap iron and steel now sent every 
month to Seattle mills. 

Iv is stated by the Greek Press Bureau that officials 
of the Greek Government are studying constructional 
schemes for the improvement of the ports o: Smyrna, the 
Pirzeus and Salonika, whereby these ports will be enlarged 
and supplied with the mozt modern conveniences. Smyrna 
is oceupying particular attention because ‘ this port is 
expected shortly to become one of the first harbours in 
the M-iterranean and the chief outlet for commerce 
between the Orient and foreign ports.” 


WE are informed that his Majesty’s Consul at Riga 
writes to the Department of Overseas Trade that although 
the present rate of exchange and general financial condition 
of the district render it doubtful whether much trade would 
be immediately possible, his intention is to endeavour 
to create an interest for British petrol engines for fisher- 
men’s rowing boats and smacks, in preference to Swedish 
and German engines, which previously held a pre-eminent 
position in the market. He would be glad to receive 
catalogues. 

On Wednesday next, at 3 p.m., a meeting of the Indus- 
trial Christian Fellowship will be held at the Connaught 
Rooms, with Lord Parmoor in the chair. The subject for 
debate will be ‘‘ Labour’s Call for Spiritual Leadership, 
and the Attempt of the Industrial Christian Fellowship 
to Respond.” The speakers will include Lord Henry 
Bentinck, Mr. W. L. Hichens, Mr. C. G. Amons (Postal 
Workers’ Union), Mr. Fred Hughes (National Union of 
Clerks), and Mr. George Isaacs (National Society of 
Operative Printers’ Assistants). 


Rock salt is one of the important natural resources of 
the new State of Poland. The principal deposits are in 
Galicia, or what was formerly Austrian Poland, on the 
northern slopes of the Carpathian Mountains, where the 
mines have been exploited since the twelfth century. 
There are also rather important deposits in the Province 
of Poznania (Posen), which was formerly German territory. 
The production of salt in Polish territories just prior to the 
war was approximately as follows: Former Austrian 
Poland (Galicia), 141,215 metric tons; former German 
Poland (Poznania), 81,269 tons; former Russian Poland, 
3007 tons ; total, 225,491 tons. 


Tue production of pig iron in September amounted to 
741,000 tons, or slightly less than the totals in July and 
August, which were 750,600. tons and 752,400 tons respec- 
tively. The average daily rate, however, in September 
was 24,700 tons, compared with 24,213 tons in July and 
24,271 tons in August. The production of steel ingots 
and castings, which had fallen from 845,000 tons in June 
to 789,900 tons in July and 709,200 tons in August, owing 
to the holidays, rose in September to 883,900 tons, which 
is the highest figure attained since the Armistice. Included 
in the production of 741,000 tons of pig iron are 278,100 
tons of hematite, 251,000 tons of basic, 132,000 tons of 
foundry, and 48,300 tons of forge iron, 

In a comparison between the iron and steel exports of 
this country and America for the first eight months of this 
year, the Iron Age comments on the reduction in the 
British exports for August. The total, it is stated, fell 
from 393,016 gross tons in July to 276,083 tons in August, 
or to the fifth place in rank for the year. The exports for 
the eight months of 1920 totalled 287,156 tons per month, 
or 70 per cent. of the pre-war record of 420,000 tons per 
month in 1913. On the other hand, in August American 
iron and steel exports were 431,484 tons, or next to the 
largest for the year. The May, June, July and August 
totals each exceeded 400,000 tons, and the average for 
these four months was 428,354 tons, or in excess of this 
country’s 1913 record. For the first eight months of the 
year it is noted that the American average of 359,944 tons 
per month is 25 per cent. greater than the British average 
of 287,156 tons, 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer. 


BUENOS AIRES.—Mrronett’s Boox Store, 576, Cangallo. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong- 
Kong. 


EGYP'.- cars Express AGrenoy, near Shepheard’s Hotel, 


FRAN( E, —Bervaac AND CHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Ciz., 136, Bld. St. Germain, Paris. 

INDIA.—A. J. ComBripGe anD Co., Bombay ; THACKER AND 
Co., Liurrep, Bombay ; THACKER, Spink anv Co., 
Caleutta. 

.--MAGLIONI AND Srrint, 307, Corso, Rome; FRATELLI 
TrREVES, Corso Umberto 1, 174, Rome; FRatTE.1 
Bocoa, Rome; Utrico Hoeput, Milan. 

JAPAN.—Maruzen Co., Tokyo and Yokohama. 

AFRICA.—Wm. Dawson anp Sons, Liwirep, 7, Sea-street 
(Box 49), Capetown. 

C. JuTA anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpon anp Gortcn, Limrrep, Melbourne, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wm., anp Sons, Luwirep, Manning- 
chambers, Toronto. 

GORDON AND Goren, LimirED, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—W1sAYARTNA AND Co., Colombo. 
JAMAICA.—EpvcaTIonaL SupeLy Co., Kingston. 

NEW ZEALAND.—Gorpon anp Gorcs, Loanenp. Wellington 
and Christchurch; Upron anp Co., Auckland; J. 
Witson Craic anv Co., Napier. 

STRAITS SETTLEMENTS. —Keuy anp Watse, LimirTzpD, 
Singapore. 

= ie STATES OF AMERICA.—InrTERNATIONAL NEws 
Co., 83 and 85, Duane-street, New York ; Sussorip- 
tI0N News Co., Chicago. 


ITALY 





Agents Abroad for Advertisements. 





UNITED STATES OF AMERICA.—Baririso anp CoLoNIAL 
Press, Inc., 604, Cunard-building, Chicago, and 150, 
Nassau-street, New York. 

FRANCE.—Pus.ictrz MonpiaL Express, 118, Avenue des 
Champs-Elysees, Paris. 
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DEATHS. 


Pedmore, near Stourbridge, 


Suddenly, on October 27th, at 
Allen 


Mr. G. A. ALLEN, J.P., senior director of the firm of W. G. 
and Sons (Tipton), Limited. 

On November Sth, at ‘‘ Draycombe,’’ Morecambe, in his 64th 
year, FREDERICK LisTER Crort, M.I. Mech. E., governing director 
of Crofts (Engineers), Limited, Thornbury, Bradford. 
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Power Alcohol. 


THERE lie before us as we write three papers dealing 
with industrial alcohol. Two of them were presented 
at the recent conference called by the Imperial Motor 
Transport Council and are already known to many 
of our readers. The third is probably less familiar 
in this country. It is in the form of a long article 
in the September number of the Journal of the Frank- 
lin Institute. Written by Mr. Burnell R. Tunison, 
of the United States Industrial Alcohol Company, 
it provides a very useful account of the laws and 
regulations under which alcohol is made and used 
in the principal industrial countries of the world, 
many tables showing the production and the con- 
sumption for various purposes, and a general descrip- 
tion of the methods in use for distilling and denatur- 
ing alcohol. It is a paper which ought certainly to 
be read by all who are interested in a subject which 
gains daily in importance. Of the two other papers, 
one deals, it may be recalled, with the experiments 
made. by the London General Omnibus Company on 
the use of mixtures of alcohol with petrol; whyist 
the other discusses the reasons why power alcohol 
is not yet on the market. 

A good many years ago it was held that alcohol 
was a bad fuel to use in internal combustion engines. 
That idea is now exploded, and it would be mere 
waste of space to discuss the alleged defects, for they 
are now denied by all save those who are determined 
to see no good in an intoxicating liquid. Fuel alcohol 
has a lower calorific value than petrol, but, on the 
other hand, it can be burnt more efficiently and com- 
pletely in a cylinder, with the result that, taken for 
all in all, about as many brake horse-power hours 
can be got from a gallon of it as from a gallon of 
petrol. Indeed, for certain purposes the results are 
better than petrol can give. Thus Mr. Tunison in- 
forms us that the United States Post Office tests with 

‘an alcohol fuel ’—unfortunately he does not give 
its composition—in aeroplanes “ show a great increase 
in the number of miles per gallon, an increase in power 
and a very marked saving in the quantity of lubri- 
eating oi used.” A few tigures may be of interest. 
The consumption of gasoline at 1500 revolutions per 
minute was 24.17 gals. per hour, of alcohel fuel 21.5 ; 
the consumptions of lubricating oil in the same tests 
were respectively 4.95 and 4.2. There was, more- 
over, much less carbon formation with alcohol than 
with gasoline, and the “ number of forced landings due 
to fouled spark plugs has been reduced to a mini- 





mum.’ These records might be regarded with some 





suspicion coming from an author who is interested in 
the sale of industrial aleohol were they not supported 
by other evidence. Thus Mr. Shave in the paper on 
the experiments made by the London General Omnibus 
Company states that on a bench test a fuel composed 
of 70 per cent. alcohol and 30 per cent. benzole showed 
an economy in B.Th.U. per mile of nearly 11 per 
cent. over petrol, whilst in actual service a 50 per 
cent. benzole-alcohol mixture gave a consumption 
figure, in B.Th.U.s per mile, 125 per cent. less than 
when petrol was used. The conditions of omnibus 
work are very different from those encountered by an 
aeroplane, and that difference possibly accounts for 
the fact that the number of miles travelled by an 
omnibus per gallon of mixture were slightly less than 
those travelled per gallon of petrol. The difference, 
however, appears to have been more than com- 
pensated for by the sweetness with which the engines 
ran. “ Apart from the question of heat economy,” 
writes Mr. Shave, “ the running of the engine is very 
much better than when using petrol.” It is to be 
regretted that Mr. Shave says nothing about the 
consumption of lubricating oil, a point on which Mr. 
Tunison, quite properly, lays a little stress. Such 
figures as these, if any were needed, settle once and 
for all the question of the economy of alcohol fuels, 
just as completely as the charges of corrosion and 
other injurious defects had before been proved 
baseless. There remains, then, no doubt of the excel- 
lence of alcohol as a fuel for internal combustion 
engines, and the problem before those who are work 
ing for the greater employment of this fuel resolves 
itself into two parts. First, to induce the Govern- 
ment to remove restrictions which hamper the pro- 
duction of power alcohol, and, secondly, to discover 
means of putting power alcohol on the market at a 
tempting price. Dr. Ormandy discussed the matter 
from these aspects in his paper at the conference. 
He put forward all the difficulties he could enumerate 
and yet concluded, “ It may be said that the list of 
difficulties which have to be overcome is sufficient 
to prove that power alcohol is not, and cannot be, a 
commercial proposition. That is far from being the 
case, but it is more than sufficient evidence that the 
problem involved is very complex, and that it can 
only be overcome by co-operation from a number of 
directions.” Precisely. The obstacles to the employ- 
ment of power alcohol are immense, but they are not 
insurmountable. We hold, moreover, that even were 
they far greater than they actually are, means would 
have to be found of overcoming them. Before many 
years have passed, if we may believe the reports of 
experts, petroleum—and with it the lighter spirits— 
will be getting scarce, and at the end of another 
period quite measurable in the lives of men, the total 
available supply in the world will haye been con- 
sumed. Coal will outlive petroleum by a great many 
years, but the sources will be further and further 
away from the present centres of industry. We may 
flatter ourselves that before our natural fuels are 
exhausted science will have learnt how to split the 
atom and rob it of its power. But we dare not count 
on an event which is as yet only seen dimly in the 
imagination of physicists. We have to face the prac- 
tical issue that all our natural fuels are being used 
up at an ever-increasing rate, and that a time is within 
measurable distance when their cost will approach the 
prohibitive. Alcohol, of all known fuels, is the only 
one of industrial importance that is derived from 
inexhaustible sources, the only one that can be pro- 
duced in ever-increasing quantities to meet the needs 
of man. Not to develop it because other fuels are 
obtainable with less trouble, to discourage its develop- 
ment because any change would upset old established 
customs, to hamper its development because nothing 
has been found that is more easy to tax and more 
lucrative under taxation, these are blind courses which 
must lead to a deplorable end. 


Germany, France, America, Switzerland are all en- 
couraging in every way they can the augmentation of 
their alcohol industry. Here, through a short-sighted 
policy and in deference to those to whom the very 
name alcohol is anathema, if development is not 
opposed, it is, at least, not fostered. There is an 
indifference which is almost as chilling as actual oppo- 
sition. ‘ Alcohol for manufacturing purposes,” 
writes Mr. Tunison, “is cheaper in Germany than in 
any other country. Undoubtedly this fact has had a 
tremendous influence on the development of the 
German chemical industries.” Industrial alcohol is 
cheaper in Germany because the German Government 
has for many years—since 1879—encouraged its pre- 
duction, and has stimulated its use by subsidies. We 
are not particularly anxious to see Government 
subsidies—which would inevitably be associated with 
control—given in this country, but even the ills that 
they would bring in their train might be counter- 
balanced by the: good that would ensue from a 
policy of active encouragement. Fortunately, pri- 
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vate enterprise is now wrestling with this problem 
more energetically than ever before, but we urge 
again, as we have so often urged, that every one should 
make what efforts he can to further a movement 
of which the importance cannot be exaggerated. 


Dollar Education. 


Sucu was the title of an address which Mr. William 
Mather Lewis delivered some months ago in Ohio. 
Now Mr. Lewis is Director of the Savings Division 
of the United States Treasury Department, and, or so 
we dare to assume, he was touring America with 
speeches designed to bring dollars by the tens of 
thousand into the national loan. Whatever he had 
to say is, therefore, suspect. He had ulterior motives. 
Under the pretext of making a better, a more pros- 
perous, a more thrifty America, he was really trying to 
coax money out of his hearers’ pockets for the use of 
the State. The world is very ready to seize as an 
excuse for rejecting unpalatable doctrines any sign 
that they are not as disinterested as they appear 
to be, and Mr. Lewis jeopardised the acceptance of 
many sound principles by hitching them to the 
national loan. We are fortunately in a position to 
disregard his appeal for dollars, to turn our attention 
only tothose portionsof his address which have nothing 
to do with the raising of money and which are of as 
much importance in this country as in the United 
States. It is with the generalities of his address 
that we wish to deal. We are not now concerned 
whether he got his tens of thousands of dollars or not, 
but we are a great deal concerned whether the prin- 
ciples that he enunciated are accepted or rejected in 
this country. On their acceptance the future welfare 
of the kingdom depends. Nothing but an increase, 
a very great increase, of the economic sense can save 
us from a degree of deterioration that will be so near 
ruin as to be barely distinguishable from it. When we 
may read on one page of our daily paper that the 
exchange value of the sovereign has dropped to its 
lowest level in America, and on another find the Chief 
Coalition Whip defending the extravagance of his 
Government, we are made aware of the dangerous 
position in which we stand. It becomes all too pain- 
fully evident that even in the highest places economy 
is still a neglected art and that the education in the 
principles of thrift which Mr. Lewis wished to bring’ 
into the elementary schools of America ought here 
to be taught, in the House of Commons itself. 

“IT make no apology,” said Mr. Lewis, “‘ for the 
crude-sounding title to my address— Dollar Educa- 
tion because I ama thoroughly convinced that if 
America is to solve the problems which now confront 
her, there must be a better popular understanding of 
money matters than has ever before prevailed. 
pee The economic conditions worrying the world 
in the period of reconstruction can only be righted by 
the universal understanding of the principles of 
economics.” There can be no two minds about the 
correctness of that assertion. It must be accepted 
without reservation of any sort or kind, and the main 
matter to be decided is how to spread that knowledge, 
and how, at the same time, to check a rage for extra- 
vagance which appears to have descended to nearly 
all the nations of the world as a legacy of the destruc- 
tion of the customary monetary values. We urged 
a few weeks ago that a ceaseless and carefully orga- 
nised propaganda should be entered upon, and whilst 
we are convinced that no better plan can be found 
when we are endeavouring to approach adults, we 
recognise that good’ would be done by the teaching of 
elementary economics in boys’ and girls’ schools, as 
advocated by Mr. Lewis. “It is obvious,” said 
Mr. Lewis, “to anyone at all familiar with the 
American youth that he is not awake to the importance 
of these sound economic principles of working and 
saving.” We may justly replace the word ‘‘ Ameri- 
can” by British, and the word “ youth” by men 
and women, and apply the statement to our own 
people. Mr. Lewis holds, and we are convinced he is 
right, that the present lack of the economic sense is 
the direct outcome of the methods we employ in the 
bringing up of our young people. He points to the 
example of a parent who, having himself had to battle 
hard to make his own way in the world, resolved that 
his son should not have the experiences he had gone 
through, never recognising that “in having every 
whim satisfied the youth was being deprived of that 
education which made the father a successful and 
prosperous man—education in the value of the 
dollar, education in the dignity of honest labour.” 
Nowadays, we dare hardly speak of “ the dignity of 
labour,” and if anyone ventures to suggest that a 
certain amount of hardship has a disciplinary and 
character-building virtue, he runs the chance of 
being dubbed a reactionary or “early Victorian.” 
Yet the fact remains. We have asked men of various 
professions, including our own, if they consider that 


the men of the present generation have as much 
character as those of the past, and the answer is 
invariably the same—that the proportion of men 
without character or personality is now greater than 
it ever was. By making things easy for everyone, 
we have rendered it possible for mediocrity to attain 
positions which before were won only by men with 
exceptional character and exceptional abilities. “ The 
mushroom millionaire of the moving picture theatre 
and the oil well advertising,” exclaimed Mr. Lewis, 
“must be overshadowed in popular esteem by the 
man with the knowledge and grit and strength to win 
his way to the top and stay there.” Such books as 
Craik’s ‘‘ Pursuit of Knowledge under Difficulties ” 
can never be written again. Rather must we look 
for a philosophic work on the “ Pursuit of Know- 
ledge made Easy.” We doubt not that when it 
appears it will show that though the stock of know- 
ledge in the world has been augmented by the multi- 
plication of facilities, the force of character of the 
people has diminished. Who knows! There may be a 
conservation of forces in these things, and just as 
nature sometimes improves one sense when she 
deprives us of another, she balances also kno wledge 
against character. 

In the days to which Mr. Lewis looked back with 
regret, youth learned thrift at home. ‘‘ The boy did 
the chores, he tended the horse, he worked in the 
garden. To-day the apartment house janitor does 
the chores, the garden has been moved into the 
country, and the horse resides in the garage.” All 
the hard facts of life with which the middle and work- 
ing classes of society lived. face to face, are daily being 
softened, and as one by one their asperities go the 
economic sense goes with them. The boy who had 
to save his pocket money to win his education, the 
man who had to burn his furniture to make his experi- 
ments, learnt the lesson in a hard school, but it was 
engraven in their minds and never left them. They 
knew the value of money because they had had hard 
work to make a small amount go a long way. The 
modern youth with free elementary education and 
the famous ladder extending from the board school 
to the university, with panel doctors, out-of-work 
benefit, and old-age pensions provided for him, 
puts less reliance on himself, gives money which his 
forebears would have spent on education or provision 
for the future to his motor cycle, neglects those prin- 
ciples of thrift which Mr. Lewis sought to encourage, 
and is blind to those broad principles of economy, 
lacking which—in high places as well as low—the 
resuscitation of Europe must be long delayed and the 
perils which surround it greatly increased. 








Locomotive Footplate Experiences. 
No. VIII.* 
By E. C. POULTNEY, M.B.E. 
AND SOUTH-WESTERN 
GLASGOW TO CARLISLE. 


GLASGOW RAILWAY— 


THE Glasgow and South-Western Railway Com- 
pany, besides having very extensive local passenger 
services—by that I mean trains confined to Scottish 
traffic only—operates important main line trains 
forming the Midland and Glasgow and South-Western 
Joint service between England and Scotland, and 
it was with one of these trains that I recently travelled 
for the purpose of observing the performance of the 
Glasgow and South-Western locomotives. The main 
line from Glasgow, St. Enoch, to Carlisle is 115} 
miles long, and is a road presenting some difficulties 
in working, on account of the two long and severe 
banks to be negotiated by both north-bound and 
south-bound trains. 

From St. Enoch, for about the first 18 miles to a 
point just beyond Dunlop, 17.7 miles, the gradients 
are all against the up trains, the steepest being at 
rates of 1 in 100, 1 in 67, 1 in 69, and 1 in 70 for 
fully five miles of the distance. After leaving the 
summit, the line falls for the next 74 miles through 
Kilmarnock to Hurlford, 26.1 miles from Glasgow. 
After passing Hurlford comes the long 19}-mile 
climb up the well-known bank to New Cumnock, 
45.4 miles from St. Enoch. With the exception of 
a short drop between the 32nd and 34th mile-posts, 
the whole of this distance is uphill, the gradients 
being 1 in 100, 1 in 99, 1 in 105, 1 in 160, 1 in 150, 
and I in 200. 

From New Cumnock to Dumfries, 38 miles, the 
line falls all the way, with the exception of a short 
level piece about the 47th and 48th mile-posts, and 
of a_short rise of 1 in 200 between about the 63rd and 
64th posts. The chief falling gradients to Dumfries 
are 1 in 360, 1 in 200, 1 in 180, 1 in 150. After 
leaving Dumfries, with the exception of a short rise 
in both directions near Ruthwell, 90.9 miles from 
Glasgow, the line is quite easy. The road bed is 
good, and the signals are on the left-hand side, and 
being well placed, are easily seen. 








* No. VIT. appeared October 15th, 1920. 





The train by which I travelled was the 11.30 a.m 
Manchester, Liverpool and London, St. Pancras. 
corridor restaurant car-train, a train, like all others 
in this service, excellent in its appointments and 
comfort. The total weight behind the tender was 
320 tons—51 axles—made up of nine 8-wheeled and 
two 12-wheeled coaches and one 6-wheeled vap, 
Following my usual custom, no allowance is made 
for passengers and baggage. The engine provided 
to work the train was No. 510, one of the company’s 
4-6-0 type non-superheated express locomotives, 
having outside cylinders 20in. by 26in., and driving 
wheels 6ft. 6in. diameter. The boiler has a total] 
heating surface of 1861 square feet, and the grate 
surface is 27 square feet. The working steam pressure 
is 180lb. A steam reversing gear is provided, 
arranged on the footplate on the driver’s, or left, side 
of the engine. A pointer working in an index plate 
shows the cut-off per cent. at all rates from 20 to 
80 per cent., advancing in tens. Balanced slide valves 
on the top of the cylinders distribute the steain in 
the cylinders, and are actuated by the ordinary link 
motion through rockers. The automatic vacuum 
brake operates on the engine tender and train. The 
tender, carried on two four-wheeled bogies, has 
space for 4 tons of coal, and a tank capacity of 4000 
gallons of water. The weight of the engine is 67 
tons 19 cwt. in working trim, of which 51 tons 15 cwt. 
are on the coupled axles. The tender weight loaded 
is 50 tons, so that the total is 117 tons 19 cwt. 

The engines were originally built from the designs 
of the late Mr. J. Manson by the North British 
Locomotive Company. Lately they have been 
rebuilt at Kilmarnock and given new boilers, the 
dimensions of which are different from those pre- 
viously provided. The principal change is in the 
fire-box, which is now slightly larger, whilst the 
grate area has been increased from 24.5 to 27 square 
feet. 

Sr. Enocw T9 CARLISLE. 

For the first 45.4 miles from St. Enoch to New 
Cumnock we had pilot assistance in the form of a 
4-4-0 engine having cylinders 18}in. by 26in., 
coupled wheeled 6ft. 9in. diameter, and 150 Ib. steam 
pressure. 

Starting at 11.30} a.m., the two engines were just 
getting the train up to speed at Kinnishead, 4.6 
miles, covered in 8.1 min., when a signal check 
caused steam to be shut off. Barrhead, 7.6 miles 
from the start, and 3 miles from Kinnishead, was 
passed at 11.443, 30.8 miles per hour tor the 3 miles, 
and the 10 miles on to Dunlop took 14.5 min., repre- 
senting 42.2 miles per hour. Up the 4 miles of 
1 in 67, 1 in 69; and 1 in 70 out of Dunlop the regulator 
was full open and the cut-off at 45 per cent., the 
steam pressure being from 165 lb. to 1701b. From 
Dunlop to Kilmarnock, all down hill, the pressure 
was allowed to fall, as the train stops at Kilmarnock. 

The average speed between Dunlop and Kilmar- 
nock, reached at 12.7, was 51.5 miles per hour, the 
6.6 miles being covered in 7? min. Going down the 
bank to Kilmarnock the steam was almost shut off, 
and the engine put into full gear. Starting from Kil- 
marnock at 12.12%, the pressure gauge only showed 
150 lb. These engines are fitted with a form of 
variable exhaust or blast pipes, and the fireman made 
use of this device to sharpen the blast as soon as we 
started. The effect was very soon noticeable, because 
at Hurlford the pressure had risen to 170lb. The 
distance of 1.75 miles from Kilmarnock to Hurlford, 
passed at 12.16.3, was made in 3.9 min., or at the 
rate of 27.8 miles per hour. From Hurlford to the 
stop at New Cumnock the two engines took 29 min. 
20 sec. for 19.3 miles, an average of 39.5 miles per 
hour. The regulator was full open nearly all the 
time, the cut-off 30 per cent., and the pressure gauge 
showed 165 to 170 lb. 

At New Cumnock the pilot engine was taken off, 
its removal being effected in the quick time of 1 min. 
Going up the bank the fireman had to work very hard, 
as, indeed, he had for the entire run, to keep the steam 
pressure near 170 Ib., for this engine, not being fitted 
with a superheater, required constant firing with so 
heavy a load as 320 tons behind the tender. Gener- 
ally, ten or twelve shovels of coal made up a round 
of firing, and I shall not be far wrong if I say that 
for all sections of the road except going down the 
two long banks, the fireman fired every two minutes. 

Leaving New Cumnock, Carronbridge, 19.5 miles, 
took 22.5 min., and the 15.1 miles to Holywood took 
16.5 min., equivalent to average speeds of 52 and 55 
miles per hour. Most of the distance was covered 
with the regulator full open, and at a cut-off of 20 
per cent. The 3.4 miles from Holywood to Dumfries 
took 4.5 min., the speed being 45.5 miles per hour. 
On arrival at Dumfries at 1.28, water was taken, and 
the fireman, with the assistance of another man 
provided for the purpose, shovelled the remaining 
coal on the tender forward so as to be handy for firing. 
From Dumfries to Carlisle is pretty easy going, with 
the exception of the short rise near Ruthwell, 8.5 
miles from Dumfries. 

We started again at 1.36.25, the regulator being 
first of all half open and then full, with the cut-oft 
at 20 per cent., except going up the short length of 
1 in 200 before coming to Ruthwell, where the cut-off 
was increased to 30 per cent. Afterwards the engine 
was again pulled up to 20 per cent. We passed 
Ruthwell at 1.494, 13} min. for the 8.5 miles, speed 
38.2 miles per hour, and Annan at 1.56}, 7 miles in 
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6} min., giving an average of 62.3 miles per hour. 
At Ruthwell the steam pressure was 165 Ib., and at 
Annan 170 lb. Adverse signals almost stopped us at 
Gretna Green; nevertheless, the 8.8 miles between 
Annan and Gretna Junction were covered in 11} min., 
giving 45.3 miles average speed. 

Between Gretna Junction and Carlisle the 8.7 
miles took 11} min., giving an average speed of 45.6 
miles per hour for the final stage of the run. The 
booked journey time—by that I mean the overall 
time between St. Enoch and Carlisle—is 165 min., 
and the actual time.on the occasion when I made the 
run was 1694} min. The time allowed for the Kil- 
marnock and Dumfries stops is 13 min.—7 min, at 
Kilmarnock and 6 min. at Dumfries. No allowance 
seems to be made for time lost at New Cumnock for 
detaching the pilot. The passing time at New 
Cumnock is, howeyer, given as 12.45 p.m. We 
actually left at that time, having arrived at 12.44 
and taken exactly 1 min. to “ drop the pilot.” From 
passing New Cumnock at 12.45 to stopping in 
Carlisle at 2.15 gives a journey time of 90 min., or, 
allowing for a 6 min. stop at Dumfries, 84 min. 
running time for the 70.1 miles, equivalent to an 
average speed of 50.2 miles per hour. Roughly, half 
this distance is down-hill running, and the balance a 
more or less compensated stretch of line into Carlisle. 
The actual time taken when I made the journey was 
94.5 min. from leaving New Cumnock at 12.45 to 
stopping in Carlisle at 2.193; from this time must be 
deducted 8} min. for the stop at Dumfries, making 
the running time actually 86} min. against 84 min., 
the allowed time. We slowed for underbridge repairs 
just north of Holywood, and were almost stopped by 
signals at Gretna Green Station, which delays would 
probably account for the loss of 2} min. in running, 
so that the 4} min. we were late at Carlisle were due 
to the 2} min. extra time taken at Dumfries and to 
the two checks on the road mentioned. 

Throughout, from a locomotive standpoint purely, 
this was a most interesting run, and especially so after 
leaving New Cumnock.- It was soon evident that 
to run the 320-ton train in the allowed time would 
require the maximum sustained effort of the engine, 
and I was greatly interested in watching if the boiler 
would respond to the demands made on it for steam. 
The working steam pressure is 180 lb., and during the 
run from New Cumnock to Carlisle it could be kept 
up to from 165 1b. to 1701b. when running on the 
more level sections, the rate of firing being almost 
constant to attain this result. One injector was in 
operation a]l the time, and now and then the second 
injector was also required. It is not possible to state 
the power output of the engine without actual data, 
but we can perhaps make a fairly near computation. 
An engine of the dimensions given will develop a 
tractive effort of 133 Ib. per pound of mean effective 
pressure in the cylinders. Let us take the run between 
Dumfries and Carlisle, covered at 47 miles per hour, 
with a wide open regulator and a 20 per cent. cut-off. 
Under these conditions the mean pressure would 
possibly be 40 per cent. of the boiler pressure, which 
was about 170 Ib., say 651b. The cylinder horse- 
133 by * by 47 = 1060 

375 
horse-power. Taking this figure as 1000 horse-power, 
then we have for the heating surface required per 
horse-power 1.86 square feet, which is a low figure. 
The water rate for a saturated steam engine working 
under the above conditions would be 22 Ib., so that 
the actual evaporation per square foot of heating 
surface would be 11.85 Ib., a fairly high figure. These 
results seem to indicate that the boiler was working 
very near its capacity when hauling a 320-ton train 
at 47 miles per hour over a more or less compensated 
road of 33 miles. These figures are a little interesting, 
because they answer a question so often put to me as 
to the power of an express locomotive, and further, 
they confirm the opinion that 1 formed when observing 
the operating of this engine from the footplate, which 
was, that the engine was developing very nearly 
all the power it could for a sustained period of time. 

It is an interesting experience to watch closely 
the performance of an engine when working near its 
capacity, and I am much indebted to Mr. Robt. H. 
Whitelegg, Chief Mechanical Engineer of the Glasgow 
and South-Western Railway, through whose kindness 
| have been able to make a most enjoyable and in- 
teresting journey, and I am only disappointed that 
time did not allow of my taking advantage of Mr. 
Whitelegg’s offer to give me further facilities of 
observing the working of Glasgow and South-Western 
locomotives. 


power would therefore be 
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By John Wallace. Lon- 


The Newcomen Society. 


On Friday evening last, at 5.30, the Newcomen 
Society, by the courtesy of the Controller, held its 
first meeting in the Court Room at H.M. Patent Office. 
There was something peculiarly appropriate in the 
venue, for not only does the odour of books spread 
to the rather dingy room downstairs, with its air of 
arid justice, but the whole savour of the great block 
of buildings is of invention upon invention running 
back and back into the misty past, the past on which 
the Newcomen Society hopes to throw light and from 
which it will draw interest, learning, and perhaps 
not a little amusement. The paper for the evening, 
too, was well chosen, and the author, Mr. E. W. 
Hulme, was the one man of all men in England most 
fitted to read it. Who better than he, with his wide 
and sympathetic knowledge, and his deep affection 
for libraries, could discourse of books ? Who better 
than he could put the Society—‘‘ new-comen in ”— 
on the right course and reveal to it the sources to 
which it must turn in the pursuit on which it is 
engaged ? We print below his all too short address, 
and append to it a bibliography which he had com- 
piled and of which he had copies printed for the 
members that—perchance he thought to himself— 
those who would might pin them up and strike off 
item by item as copies of the works named were won 
for their collections. But there was something better 
still, for Mr. Hulme had brought many books from 
their resting place in the little library, the sanctum 
sanctorum, at the end of the first gallery in the Patent 
Office Library, where he himself sat in their company 
for so many years, and where his successor, Mr. 
Gomme, now sits. ‘To handle the books for oneself, 
to turn over in some cases the almost priceless leaves, 
and to talk with the little company of their charm, 
or to hear Mr. Hulme or Mr. Rhys Jenkins point out 
this or that attractive feature—that indeed was to 
round off and complete an evening which none who 
were there will forget. There was not much formal 
discussion of the paper—Sir George Greenhill was 
responsible for a happy touch when he pointed out 
that Mr. Hulme’s list of military works held many 
examples that were familiar, in detail, to ‘‘ my Uncle 
Toby ’—but the chatting afterwards, that was the 
thing ; it was ‘“‘ better go bet ” to any discussion. 


INTRODUCTION TO THE LITERATURE OF HISTORICAL 
ENGINEERING TO THE YEAR 1640. 
By E. W. Hume. 


Inasmuch as engineering and technology are the 
mechanical foundations of all civilisations, it is to the 
industrial history of primitive and prehistoric people 
that we must look for its first beginnings. The evi- 
dence of primitive industry is valuable because it 
gives us a picture of tribal life as a whole. That of 
prehistoric archeology is much wider because it 
deals with past civilisations in all stages of their 
development. From it alone are we able to put 
together a connected history of man and his industries. 
But this reconstruction is necessarily a one-sided one, 
for it is based upon the survival of what our ancestors 
would have described as fossil remains, i.e., a few 
unalterable substances, such as pottery, glass, stone, 
and the metals. Direct evidence of the perishable 
and immaterial things has been withheld from us. 
The literature of the primitive races I must dismiss 
by referring you to such works as Mason’s “ Origin 
of Industries Amongst Primitive Tribes” and 
Abbott’s “‘ Primitive Industries of North America,” 
while for prehistoric archeology you cannot do better 
than consult the excellent British Museum Guides to 
the Stone, Bronze and Early Iron Age respectively. 
Here I would draw your attention to the fact that 
while the Bronze Age shows a high degree of technical 
attainment in the casting of the more fusible metals, 
the early Iron Age remains the age of wrought iron 
from approximately 1500 B.c. to 1500 a.D., a period 
of 3000 years. When and where the first casting of 
iron took place I leave to our experts in iron metal- 
lurgy to tell you. It is a thesis which might well form 
the subject of a paper before this Society. There can, 
however, I think, be little doubt that it was the need 
for cast iron ordnance that led to the introduction 
of this process in Western Europe. 

Of greater interest for the history of civil engineer- 
ing are the results which archeological research has 
yielded in Egypt, Asia Minor, Greece, and Crete. 
Egyptological research owes a deep debt of gratitude 
to Napoleon for the magnificent survey of the history 
and antiquities of Egypt published between the years 
1809-28 in twenty-two ponderous volumes of text 
and atlas under the title of “La Description de 
lEgypte.” Interest for a time then shifted to the 
recovery of the buried cities of Pompeii and Hercu- 
laneum. But it was the discoveries of Schliemann 
between 1870 and 1880, first at Troy and then at 
Mycenz, which .gave the impetus to the scientific 
studies of classical archeology which has recovered 
for us the history of the civilisation of Crete, which 
forms the connecting link between that of Egypt and 
Greece. The engineering problems of irrigation and 
water supply were, it is well known, solved at an early 
period by the engineers of Asia and North Africa ; 
but in the great Palace of the Two Axes in Crete there 
has recently been discovered a system of water- 





which could not be paralleled in Europe prior to the 
end of the eighteenth century. 

For a summary of these ancient civilisations I can 
give you two excellent works by the American 
Egyptologist Breasted, the first entitled ‘‘ Ancient 
Times: A History of the Early World,” and the 
second, which is just issued, “‘ The Origins of Civilisa- 
tion.” Wells’ “‘ Outlines of History” I mention with 
this caution: that the writer is concerned more with 
the future of the human race than with the accurate 
exposition of its past records. 

Coming to the classical and the late classical period, 
we find the first works of strictly technological 
importance. The names of Aristotle, Ctesibius, Hero 
of Alexandria, Archimedes, and Vitruvius stand out 
pre-eminent ; but, unfortunately, we do not possess 
in all cases that full and authentic evidence as to their 
inventions which we require. The fame, for instance, 
of the inventions of Archimedes rest upon tradition. 
Sir Thomas Heath says that he disdained to record 
them as being beneath the dignity of a philosopher. 
Ctesibius was the son of a barber, who demonstrated 
his professional skill to clients by suspending a mirror 
from chains to one end of which was attached a weight 
working in a tightly fitting case. The weight, as it 
descended, compressed the air, which as it escaped 
made an audible sound, and this suggested to Ctesibius 
the hydraulic organ. His name is also associated 
with the double-acting manual engine which was intro- 
duced into Europe in the sixteenth century. But of 
his writings, if such existed, not a line has come down 
to us, though his inventions are probably largely 
embodied in the works of his pupil Hero of Alexandria. 
The drawings in the latter’s works are, with two 
exceptions, based upon originals, but those of Vitruvius 
are all modern reconstructions from the text, a fact 
which should be borne in mind when you consult his 
tenth book which deals with machinery. 

One of our members, Mr. Lones, an examiner in the 
Patent Office, has published a scholarly treatise on 
the teachings of Aristotle on natural science. We 
should welcome from Mr. Lones a paper on the teach- 
ings of Aristotle and his school in mechanics and 
applied science, for few of our members possess Mr. 
Lones’ double qualification of classical scholarship 
and proficiency in modern technological processes. 
The great defect in our modern histories of inventors 
and engineers is that they have for the most part been 
written by men whose scholarship has not atoned for 
the lack of professional knowledge of the subjects with 
which they have elected to deal. There are, however, 
some good modern works dealing with the engineering 
history of the classical period. One is by Mr. Zimmer, 
who is a member of the Society, who describes him- 
self in the preface to the above work as “‘ an engineer 
by profession and an archeologist by inclination.” 
This description admirably defines the twofold qualifi- 
cation for membership in this Society. 

The Middle Ages may be characterised from the 
standpoint of this Society.as the period in which the 
artist rose superior to and dominated the engineer and 
scientist. Here we find bodies of workmen of mixed 
nationalities, moving from place to place and country 
to country, working harmoniously in the service of 
Church or State and instinctively solving the problems 
which the constant changes in architectural style and 
decoration demanded of them. Of them we may say 
they builded better than they knew, for throughout 
the whole period of 1000 years they never appear to 
have felt the need for analysing or reducing to system 
the principles upon which they worked. _ For the whole 
of this period we have from the bibliographical 
standpoint to record a blank. Science, it is true, is 
represented by MSS. on alchemy, medicine, mathe- 
matics, geometry, and optics ; but no real progress is 
recorded. On the other hand, the fine arts are more 
worthily represented by various collections of receipts, 
of which the treatise of the Monk Theophilus and 
collections of Mrs. Merrifield are the most notable. 
But the only MS. which appears to recognise the needs 
of time for some approach to a methodical instruction 
in technology is the sketch book of Wilars de Hone- 
court, an architect of the thirteenth century. 
Honecourt’s book, it is true, is little more than an 
architect’s notebook, but it did contain, and its author 
attached special importance to, certain mechanical 
drawings, four of which, alas, have disappeared from 
the original MS. His preface runs :— 

“‘ Wilars de Honecourt salutes you and implores all 
who labour at the different kinds of work contained 
in this book to pray for his soul and hold him in 
remembrance. For in this book may be found good 
help to the knowledge of the great powers of masonry, 
and of devices in carpentry. It also shows the power 
of the art of delineation, the outlines being regulated 
in accordance with geometry.” This work is notable 
as the forerunner of a class of engineering sketch- 
books which became popular in the fifteenth and six- 
teenth centuries. 

In the absence of any medieval systematic treatises 
on the subjects of mechanics and engineering con- 
struction we are thrown back upon the incidental 
illustrations with which the MSS. of the Middle Ages 
are embellished. Fortunately this material, unsatis- 
factory as it is in its evidential quality, is abundant 


jn quantity, and has proved a rich storehouse of 


information which has been carefully sifted and classi- 
fied by many writers. I will mention only Parmentier, 
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chronological by countries and periods ; and Feldhaus 
‘Technik der Vorzeit,’’ which is in dictionary order. 
There is a small guide to the illustrations in the 
British Museum MSS, by Birch and Jenner, and there 
is also a general index of names of persons and places 
and tosome extent of subjects to the entire literature of 
the Middle Ages by Chevalier in four volumes. The 
older English works by Wright, Cutts, and others, you 
are probably familiar with. 

In the fifteenth century the obscurantism of the 
Middle Ages begins to dissolve under the influence of 
the new arts of artillery and printing. The develop- 
ment of artillery brought about changes in military 
tactics, ballistics, fortification, and the mechanics of 
lifting and transporting heavy weights. The result is 
to be seen in the German MSS. reproduced by Borthe- 
lot illustrating the methods of attack and defence 
employed in the Hussite War c. 1430, and the illumin- 
ated MS. of Valturius. On the other hand, the inven- 
tion of printing from movable types, coupled with the 
recovery of many classical MSS. led to the printing of 
editions of the classical writers on mechanics with 
whom we have already dealt. It is true that the pro- 
fessional instinet of secrecy died hard. Da Vinci, for 
instance, the greatest artist engineer and inventor of 
all ages, published nothing in his lifetime and com- 
mitted his text to writing in cipher, by writing in 
reverse. His sketch-books here represented by the 
collotype edition of the Milanese MSS. have only 
recently been reproduced; other MSS. still await 
publication. Patent law, you will remember, was 
originally based upon “ working;”’ the obligation 
to describe and so to publish the invention was not 
embodied in the law and practice until the eighteenth 
century. But the printing press in the sixteenth 
century at last broke down the professional reserve, 
with the result that the technological literature of this 
century is probably equal in bulk and superior in 
merit to that of the following century. Amongst the 
systematic treatises or encyclopedias of the arts of 
the time we have the folio works of *“‘ Agricola De re 
Metallica,” of the Italian Biringuccio on pyrotechny, 
or, as we should eall it to-day, metallurgy in all its 
branches, including the wet processes, and of Ercker 
on assaying. There is no parallel in importance to 
these three works in the technical literature of the 
seventeenth century, except in the works of Moxon, 
first English publisher of a proposed series of technical 
handbooks issued in parts. Ercker’s work in assaying 
was translated by Pettus a century later. ‘* Agricola” 
has recently been translated into English and edited 
by the Hoover Bros. in a magnificent style worthy 
of the great writer; while Biringuccio, whose work 
was reprinted several times in the sixteenth century, 
as well as translated into French, has not yet appeared 
in an English area. 

Then we have a series of folio engineers’ sketch- 
books issued between 1569 and 1620 by Besson, 
Ramelli (1588), Veranzio (1590), Zonca (1639), 
Zeising, and Strada. Note the predominance of the 
Italian genius and the absence of English talent, which 
was still bent more upon copying foreign models than 
originating new designs. 

There is, however, one great, perhaps the greatest, 
mechanical invention of the age, which is unquestion- 
ably of English origin, viz., the stocking frame of Lee. 
Unfortunately, the patent system at this time was 
under a cloud, and the inventor, unable to obtain 
protection here, sought and secured encouragement 
in France. Then we have another great invention 
by an Englishman, the water-closet of Sir John 
Harington. Here the inventor, being a literary 
humourist, published his invention in the form of a 
prose burlesque on an unsavoury subject, which he 
called ‘‘The Metamorphosis of Ajax ’’—i.e., A. 
Jakes. Bourne’s “ Inventions and Devices ”’ (1578) 
and several works of Plato must not be overlooked as 
affording evidence of the existence of a native inven- 
tive talent coming to the front, and there is a folio 
work by Lucar Solis, a miscellany containing some 
original mechanical contrivances. Mr. Jenkins will 
show you a collection of inventions by a military 
adventurer about the year 1590, which is, I think, 
worthy of reproduction by the Society if we adventure 
on such things. Finally, there are three classes of 
works to which I must briefly refer which became 
popular in the sixteenth century: (1) Histories of 
Inventions ; (2) Books of Receipts; and (3) Icono- 
graphy of the Arts and Trades. Of the first two classes 
a careful bibliographical description exists in a series 
of papers by the late Professor Ferguson, of Glasgow. 
The histories of invention represented by the works 
of Polydore Vergil and his followers were popular 
snippets from early literature ; they deal chiefly with 
the origin of human institutions and contain little of 
technical value. For the iconography of the arts and 
trades the prototype is the well-known work of Jost 
Amman, who had several followers on a larger scale. 
This class degenerated into a series of chap-book 
literature in the early nineteenth century. 

Hinally, although this survey extends to the year 
1640, I have deliberately abstained from dealing with 
writers on the subject of water raising, which, though 
they fall within my period, will be best treated by my 
successor in dealing with the forerunners of the steam 
engine. 

In conclusion, I trust that this brief and imperfect 
survey has shown to students of historical engineering 
the need for research outside the narrow limits of 





technological literature. The field of historical engi- 
neering is as wide as that of history itself. All the 
auxiliary historical sciences must be pressed into your 
service. The study of coins, seals, heraldry, genealogy 
inscriptions of national and municipal records—nay, 
even of Literature itselfi—may be necessary to complete 
the missing link in the chain of your historical investi- 
gations. For instance, the current number of the 
Journal of Philology contains under the form of a dis- 
quisition of the Latin word “Arcus ”’ a valuable con- 
tribution to the history of the drill and the origin of 
the lathe. 

I hope, therefore, that this Society will collect and 
publish annually references to the current literature of 
the subjects germane to it, with a view of widening the 
interests of its members and of enhancing the utility 
of the papers contributed to it. For bibliography is 
the corrective of old age. The constant supply of new 
ideas, gathered from all quarters, will prove the 
greatest incentive to exertion on the part of our mem- 
bers and will tend to preserve the Society from prema- 
ture decay. 
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ENG@uisH Soorar AND INDUSTRIAL History. 

Victoria County Histories (Constable). 
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ford, Berks, Bucks, Hants, Herts, Surrey. These are essential 
for English industrial history as they contain much new matter, 


Traill (H. D.) and Mann (J. 8.). Social England. Cassell. | 
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Green (J. R.). Short History of the English People.  Illus- 
trated edition. Macmillan, 1892. 4 vols. 








New Taper-Turning Head for 
Vertical Boring Mills. 


HirneRto with standard vertical boring and turning 
mills it has only been possible to turn tapers from about 
an angle of 45 deg. with the horizontal to the vertical. 


Flatter tapers than these have required a special attach- 
ment consisting of two brackets clamped to the cross slide, 
one on each side of one of the heads, The brackets had 
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The Section “ Indus- | 


opposite head. The distance between the feed pinion, 
which has its axis on the swivelling point and the rack on 
| the tool slide, is made up by an intermediate spur wheel. 
Co-axial with the intermediate wheel is another spur wheel 
| of the same diameter, but much narrower, also gearing 
with the rack on the tool slide and attached to the grooved 
pulley on which the wire balancing rope runs. The latter 
is of the firm’s well-known spring type, the pulley being so 
arranged that the pull of the rope can act on each side of 
its centre according to which end of the tool slide the tool 
holder is attached, without the necessity of detaching the 
rope. As less tension is required on the rope when the 
tool slide is in a position approaching the horizontal than 
when in the vertical position, a device is provided on the 
spring box to vary the tension on the springs. 

In Fig. 2 the head is shown turning a large bevel gear 
blank of 30 deg. angle, the cutting being done on the right- 
hand side of the centre line of the table, while Fig. 5 shows 
a smaller wheel being dealt with. In this case the tool 
holder is placed in the opposite end of the slide and the 
cutting is done on the left-hand side of the centre line. 
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province, appears practically certain. Until the existence 
of these deposita is confirmed it would be sufiicient. to 
maintain a stock of sulphur large enough to ensure one 
year’s production of the acid. , 

(2) A nitric acid manufactory with a capacity of 10,000 
to 15,000 kilos. daily. In normal times this product is 
used extensively in various industries, such as the manu- 
facture oi sulphuric acid itself, aniline dyes, &c. 

(3) A factory for the production of crude benzo!, toluol, 
xylene and carbolic acid. 

(4) A caustic soda manufactory on the electrolytic 
system, yielding as by-products chlorine and hydrogen. 
This manufactory would be equipped to produce a ton of 
caustic soda daily, which would be entirely consumed in 
time of peace, since the country’s present requirements 
already amount to three tons daily. . 

(5) A factory for the production of alcohol and sulphuric 
ether. So far as alcohol is concerned, new works would 
not be required, as various modern establishments already 
exist in the country, although owing to economic causes 





they are lying idle at present. The quantity of sulphuric 
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NEW TAPER-TURNING HEAD FOR VERTICAL BORING MILLS 


their front faces planed and T-slotted to receive a. bar | 
which could be set’to varying angles and which carried a | 
sliding block that was attached to the vertical tool slid: | 
of the head by a stud. The vertical feed being disconnected 
the slide was under the control of the bar and sliding block, 
and then the horizontal feed was put in action, producing 
a taper according to the angle at which the bar was set. 
This arrangement, while being effective for tapers up to | 
about 29 deg. with the horizontal, was very limited in 
range beyond that angle. The attachment and detach- 
ment involved loss of time, and when other operations had 
to be performed by the same head the brackets on the 
cross slide were an irnpediment. 

On this page we illustrate a new taper-turning head for 
boring and turning mills of the vertical type, which 
Ceorge Richards and (o., limited, Broadheath, are putting 
on the market. Figs. 1 and 2 represent side and front 
elevations respectively of a boring mill with which the 
new head is incorporated. From them it will be observed 
that the new head resembles the ordinary one shown on 
the left-hand side of the machine, the essential difference 
being the greater offset of the tool slide from the swivelling 
point. This brings the tool slide, when working in a posi- 
tion approaching the horizontal, sufficiently below the 
lower edge of the cross slide so that the other head can be 
effectively employed on the same piece of work simul- 
taneously. It also permits the swivel to be operated through 
a greater angle than |29 deg., thus enabling the tool slide 
to be brought into the vertical position on each side of the 
swivelling point. The tool holder can be attact.ed to 
either end of the tool slide in order to suit the work being 
dealt with and causes the least interference with the | 





Fig. 3 shows a slightly taper bush being turned, and Fig. 4 
illustrates a piece of work of a similar character to a bevel 
wheel with a large boss, showing how the head can be 


| manipulated for work of exceptionai shape. 








CHEMICAL WORKS IN URUGUAY. 


THE President of the Republic of Uruguay has sub- 
mitted to the Consejo Nacional de Administraci6n a bill 
providing for a great extension of the activities of the 
Instituto de Quimica Industrial in the direction of the 
production of chemicals required in peace time and indis- 
pensable in the event of war. The industries which it is 
proposed to es.ablish are che following :—- 

(1) A sulphuric acid manufactory capable of producing 
25,000 kilos.—nearly 25 tons——-of acid daily. The present 
v. orks have an output of 4000 kilos. daily. This latter 
amount is largely in excess of the country’s requirements 
at present, but corresponds to the quantity which, accord- 
ing to reasonable estimates, will probably be needed in 
the near future. Indeed, the large amount will be readily 
absorbed as soon as the country bégins to utilise, in the 
production of superphosphates, the bones which it exports 
at present. That industry alone, when fully developed, 
will require 20,000 kilos. daily. 

As for the raw material indispensable for the production 
of the acid, it can probably be obtained tn the country, as 
the existence of important deposits of iron pyrites in the 
neighbourhood of the capital, as well as in the Minas 
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ether provided for would be 5 tons daily, which at the 
present time is much in excess of the national consumption, 
(6) Works for the production of acetic acid, glycerine, 


| and the preparation of cotton. 


(7) A powder and explosives factory. 

The approximate total cost of these works is estimated 
at 2,180,000 pesos. 

Provision is made in the bill for the engagement oi five 
foreign technical experts, the amount set aside for this 
purpose being 25,000 pesos* yearly. The contracts are 
not to exceed three years in duration, as it is anticipated 
that at the end of that period native experts will probably 
be able to take the place of the foreigners. It is proposed 
to mect the expenditure incurred in the establishment of 
these enterprises by the imposition of an import tax of 1 
per cent. on all articles except those of primary necessity. 
This tax would bring in about 350,000 pesos-—over £82,000 
—annually, which amount would be applied to the pro- 
gressive development of the enterprise. All machinery 
and materials intended for the different installations will 


| be permitted to enter the country free of import duty. 








So far as can be judged by the returns already received, 
the provision of excursion facilities in August was finan- 
cially justified. 





* The par exchange of the Uruguayan silver peso, or dollar, is 
51 pence. At the present time the exchange quotation is 
56-57 pence, so that 25,000 pesos represents just under £6000. 
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Some Notes on the Report of the 
Steel Research Committee.* 
By J. H. 8. DICKENSON (Member of Council). 


INTRODUCTION. 


THE recently published reportt of the Steel Research 
Committee of the Institution of Automobile Engineers, 
founded in 1916 jointly by this Institution and the Society 
of Motor Manufacturers and Traders, to establish the 
mechanical properties of the ten standard automobile 
steels scheduled in the B.E.S.A. Report No. 75, will, it 
is hoped, be of very considerable practical value to the 
users of special steels, and particularly to the members oi 
this Institution. 

It should be put on record, as an historical fact, that the 
first steps towards the completion of the present work 

were taken at a meeting of the Institution of Automobile 
Engineers held in Birmingham on December II1th, 1914, 
to discuss a paper by Mr. L. H. Pcemeroy on “ Automobile 
Manufacturing and the War.’”” The somewhat provocative 
nature of the paper brought to the meeting a number of 
representatives of steel firms and drop forgers, and an 
exceedingly interesting discussion took place, with the 
result, unfortunately somewhat uncommon in such eases, 
that definite action was immediately taken by the Insti- 
tion to deal with some of the troubles described by Mr, 
Pomeroy It was suggested at this meeting by Mr David 
Flather that “a committee of the Institution should be 
formed with the object of trying to evolve a concrete 
system of steels and treatments, and that this committee 
should prepare different specifications of steels 
which will be a guide to the manufacturers in every way ”’ 
—a proposal which was supported by Mr. A. Stubbs. who 
spoke from the drop forgers’ point of view, and was 
actually adopted at the close of the meeting. 

A committee was appointed by the Institution whieh, 
although not at first representative in the sense that the 
three industries concerned appointed their own nominees, 
comprised five members of steel-making firms, five auto- 
mobile engineers and four steel stampers. This committee 
proceeded to work immediately, the Sheffield members 
first drawing up a short list of specifications tor standard 
steels, which, after much discussion, and some modifica- 
tion by the committee, was subsequently passed on to the 
British Engineering Standards Association, who, following 
their usual procedure, called joint meetings of various 
committees concerned, submitted the proposals to a 
number of special steel manufacturers, and finally issued, 
in May, 1916, their report No. 75, setting out ten standard 
specifications for wrought steels for automobiles. 

This report, which may now for several reasons be con- 
sidered out of date, served a very useful purpose in drawing 
attention to the great advantage to steel users and steel 
makers of a short list of standard special steels, but, more 
important still, served as a schedule of typical automobile 
steels upon which useful research work might be con- 
centrated. 

During the summer of 1915 conferences took place 
between the Technical, Standardisation and Research 
Committees of the Society of Motor Manufacturers and 
Traders, and the Research and Steels Committees of the 
Institution of Automobile Engineers, and this resulted jn 
the formation, in October, 1915, of a Joint Steel Research 
Committee. 

It had previously be decided that, of the various matters 
investigation of which would assist the automobile in- 
dustry, immediate needs would best be served by an in- 
vestigation conducted to establish the physical properties 
of the B.E.S.A. standard automobile steels. 
Committee was therefore eventually enlarged to include 
representatives of various interested bodies, and pro- 
ceeded to action immediately the B.E.S.A. report No. 75 
was issued. 

The main Committee first appointed a small sub-com- 
mittee to elaborate in rather more detail an outlined 
scheme of investigation originally. submitted by the 
Sheffield members of the original Steels Committee of the 
Institution, and finally handed over the entire conduct 
oi the research, including the preparaticn of the report, 
to an Executive Sub-conimittee composed of the following 
members :— : 


Brigadier-General R. K. Bagnall-Wild, C.B., C.M.G. 


been a simple matter merely to publish, without comment, 
the results as received, but the Committee conceived it 
to be their duty to assist those who in design offices, works 
test houses, and heat-treatment departments. will wish 
to make use of the report, by the addition of representa- 
tive test results, and, more important still, of smoothed 
curve diagrams illustrating the variations of mechanical 
properties in the many steels and series investigated, 


Nores ON THE REPorR?T. 


Coming now to some discussion of the report, the autho 
would wish to make it perfectly clear that the repor*® 
itself is, in every sense, the joint production of all the 
members with whom the author had the happiness to 
serve on the Executive Sub-committee, but that he 


comments. 

General Scheme of the Investigation —The ten standard 
steels of report No 75 may be divided into two main 
groups, the first including two carbon steels, differing in 
carbon content, a 2 per cent. nickel steel, and a 5 per cent. 
nickel steel, all of which are primarily intended to be used 


without, subseyuent tempering. In order to establish 
the mechanical properties obtainable by varied heat 
treatment from each of the ten standard steels, of which 
the limits of composition were laid down by report No. 75, 
it was necessary to secure two sufficient supplies of material, 


higher, limits of composition, so that actually twenty 
different compositions of steel had to be obtained. 
Most of the principal manufacturers of special steels 


of choice. If this did not, in all cases, provide samples 


approximation was attained, Table I. giving the analyses 








necessarily takes full responsibility for the present | 


for case-hardened parts, and the second comprising two | 
carbon steels, one plain nickel steel, and three different | 
types of nickel chromium steel—one of them of the air- | 
hardening type—which are ordinarily used either as | 
normalised, or after some form of hardening with, or | 


one approximating to the lower, and the other to the | 


were approached, and a very large number of offers of | 
ingots were made to the Committee, affording a wide range | 


precisely to the specified composition, very fair practical | i n ; wi 
‘reduction of area and elongation rise, at a diminishing 


a) 

—Table II. sets out the composition limits specified fop 

| this steel in report No, 75, and the analyses} given by 

the “high” and ‘‘ low ”’ steels obtained by the Committes 

| for the purpose of ascertaining the mechanical properties 
of such material. 


| 





Taste IT. 





| ¢. | gi. | tm | 8. P, 


0.07 
0.07 


. High limit 
Low limit 


B.E.S.A. 
B.E.S.A, 





20 | 0.20 | 1.00 | 0.07 
12 | 0.05 | 0.65 | 0.07 
0.20 | 0.11 | 0.99 | 0.066! 0.049 
0.12 | 0.05 | 0.71 0.080) 0.048 


0. 
0. 





Steel 2H 
Steel 2L 





These samples are in excellent agreement with the com. 
position desired, better, in fact, than in the case of some of 
the other steels. 

The programmes for the two steels 2H and 2L varied 
little, but both provided that tensile, Brinell, Izod and 
Charpy tests should be carried out on lin. machined 
bars{ subjected to the following heat treatmenits : 


1. Normalised at 900 deg. Cent. 
| 2. Water quenched from 900 deg. Cent. 
3. Water quenched from 900 deg. Cent. and tempered at 300 dog, 
Cent. 
4, Ditto, ditto, and tempered at 400 deg. Cent. 
| 5. Ditto, ditto, and tempered at 500 deg. Cent. 
| 6. Ditto, ditto, and tempered at 600 deg. Cent. 
| 7. Oil quenched from 900 deg. Cent. 
| 8. Oil quenched from 900 deg. Cent. and tempered at 600 deg, 
| Cent. 


Passing over the results obcained from the normalised 
and oil hardened and tempered bars—the latter because 
such mild material is seldom oil hardened—we proceed 
next to consider a typical series io determine the effect of 
mass. 

The tests show that the direction is first upwards to a 
maximum and then downwards, as the mass increases. 
On the other hand, the maximum stress falls, while the 





Taste I. 
Analysis. x 
Class of steel. Mark. = a . 
Cc. Si. | Mn. 8. P. Ni. Cr 
10 carbon case-hardening steel . High .. 1H 0.17 0.24 0.72 0.041 0.047 
Low .. IL 0.06 0.01 0.25 0.010 | 0.050 
15 carbon case-hardening steel or <. High .. 2H 0.20 0.11 0.99 0.066 0.049 - 
Low .. 2L 0.12 0.05 0.71 0.080 0.048 — 
2 per cent. nickel case-hardening steel .. High ..J 3H 0.15 0.05 0.61 0.017 | 0.012 2.60 | 
Low .. 3L 0.12 0.07 0.32 0.025 | 0.014 2.40 0.10 
5 per cent. nickel case-hardening steel .. High ..J 4H 0.17 0.39 0.34 0.014 0.014 6.00 
Low .. 4L 0.07 0.06 0.18 | 0.020 0.008 5.10 
20 carbon steels, i. «. ..0 .. + igh .§ 68 0.26 0.30 0.75 0.044 0.050 0.15 0.04 
Low .. 5L 0.13 0.06 0.41 0.025 0.036 0.20 0.08 
35 earbon steel High .. 6H 0.45 0.32 0.78 0.020 0.025 
Low .. 6L 0.26 0.20 0.50. 0.060 0.065 0.03 
3 per cent. nickel steel ae. ee. Sen on ee 0.37 0.17 0.65 0.020 0.030 3.65 
Low ..J 7L 0.17 0.05 0.34 | £0.033 | 0.023 2.90 0.20 
1} per cent. nickel chromium steel .. .. High .. 8H 0.38 0.33 0.60 0.045 0.039 1.72 1.65 
Low .. 8L 0.28 0.08 0.40 0.020 0.018 1.52 0.80 
3 per cent. nickel chromium steel High .. 9H 0.31 0.14 0.70 0.027 0.030 3.27 0.82 
$e 9L 0.17 0.15 0.37 0.022 0.012 2.95 0.45 
Air hardening nickel chromium steel .. High ..J 10L 0.32 0.12 0.46 0.017 0.014 3.70 1.42 
Low ..f LOLL 0.27 0.16 0.49 | 0.040 | 0.040 3.45 0.95 


of the twenty steels finally accepted. These separate 


The Joint | 2nalyses were made on each steel, one by the steel makers 
and the others, of ingot and billet drillings respectively, 


by two independent analysts. Their results, on which the 
figures given in Table I. are based, are set out in the 
report, and furnish an interesting comparison, 

To eliminate, as far as possible, the influence of axial 


unsoundness on the test results, the firms supplying steel* 
were asked to send forward for cogging and rolling only 
the lower halves of ingots from the selected casts, and, 
of course, the ingot drillings were taken from this part. 
This rather expensive expedient has been very successful, 
and very few test figures are in any way unreliable as a 
consequence of unsoundness, a matter of great importance | 
in such an investigation as the present. 


It is not proposed in the present paper to set out the 





Mr. Hy. Brearley. 


: rozramme in full, or to discuss the results at all com- 
Mr. J. H. S. Dickenson. us , 


: A pletely, there are far too many distinct series, tables and 
ty ~ eo. Remington, O.B.E. diagrams for this to be possible, but rather to deal with a | 

Maj ortley Fawcett. . few selected and typical series of tests on certain steels. | 

oe se P. Philpot, A 0-opted after the formation | Tt is hoped in this manner to assist those to whom the | 
“aptain E. W. Birch. | of the Sub-committee. report as a whole might not be altogether intelligible, or | 
Mr. A. A. Remington has been chairman of the Main | Who might not completely grasp the practical use to which | 
Joint Committee throughout the progress of the work, the tables of figures and the diagrams may be put. 
and also acted as chairman oi the Executive Sub-com- The mechanical tests performed on the bars after heat | 
mittee up to the completion of the actual testing, after | Te#tment included tensile tests, Iz6d impact tests, and | 
which, and during the tabulation of the results and the |i" Some cases Charpy tests, while Brinell tests have been | 
preparation of the report, the author has had that honour. | ™@de both upon the heat-treated bars and the test pieces | 
The final publication of the report in October. 1920, machined from them. The Committee found it oer | 
completes a task which all the members of the Sub. | t® Prepare a list of standard test pieces, details of which | 
committee have found to be one of considerable magnitude. | ®T@ Published in the report. and the author would most | 
The weight of steel presented to the Committee, much of strongly urge all members of the Institution to use these 
which has been used, was over 14 tons. The number of | te8t piece models, which have been found to give very 
tensile test pieces actually broken is well over 800, while | *#tisfactory results. It should be added that in all cases | 
about 2500 Izod fractures, and nearly as many Chai the test pieces, whether for tensile or impact tests, have 
tests have been made, to say nothing of the Brinell tests | been machined axially along the heat-treated test bar, | 


The preparation of the test bars, their allocation to the | Whatever the diameter. ; ocd 
various investigators, and the collection of the results It was hoped that by carrying out & number of series | 
has required very careful organisation, and for the flawless | f tests on each steel, and by mixing up the work of the | 
performance of this part of the work the Committee has 


different investigators, the results obtained would repre- 
been much indebted to Captain E. W. Birch. 


sent as a whole those fairly to be expected in practice. 
ie ’ ; Bet Very marked discrepancies have, in fact, been obtained, | 
, ” — Pye compilation of the results, and more par-| which show quite clearly that, even in the hands of well- | 
ticularly the preparation of the diagrams. has been greatly known investigators, the heat treatment of a small bar 
complicated by the not infrequent, and sometimes very of steol is not always accurately and precisely carried out 
romarkable, contradictions and discrepancies in the test tut for ewdence 2 49, 2 1) Pres x ot a oolf must oa | 
results returned by the investigators. It would have sedarted te P P 








* Institution of Automobile Engineers, Sebald ad 10th, 1920 , 4 F 
+ A limited number of copies of the report may be obtained results obtained in a few selected and typical cases. 


on application to the Institution, 28, Victoria-street, S.W., at The Programme of Investigation of, and some Resulis 
the price of 31s. 6d., less a special discount of 334 per cent. if | obatined from, BYES.A. 15 Carbon Case-hardening Steel. 
* The steel was supplied, sometimes in considerable quantities | 
quite free of charge to the Committee. 


applied for before November 27th. A few sets of the curves 
embodied in the report are still available at the price of 7s. 6d. 
per set, 





|} mum at about I}fin. diameter. 


It is next proposed to diseuss, in some little detail, the | — 


rate with increasing mass, the flattening of the curves 
indicating that an increase of mass beyond the limits 
actually tested would have little further influence on these 
test figures. 

Furthermore, as the mass diminishes below that of 
i1/,,in. round bars, the ductility, as represented by the 
reduction of area and the elongation per cent., and the 
toughness, as represented by the Izod test, might be 
expected to fall increasingly rapidly while the maximum 
stress would rise. 

The author would also suggest, although it is perhaps 
outside the province of these notes to deal with such points, 
that the maximum in the Izod curve marks a mass above 
which water quenching is no longer able to produce «a 
sufficient cooling rate to prevent separation of free un- 
entangled ferrite from the martensite. while concurrently 
the grain size tends to increase as the cooling velocity, 
diminishes. Both these causes tend to reduce the tough- 
ness without the hardness, as shown by the maximum 
stress being necessarily affected. ; 

A precisely similar series of tests carried out cn the 
low limit steel 2L produces a very similar set of curves, the 
Izod results giving the same shape of curve with a maxi- 
The immense practical 
value of comparing such diagrams— which appear in the 
report—from different steels in order to ascertain the 


| mechanical proper.ies which may be obtamed after water 


quenching case-hardened parts of varying size and com- 
position. should need no emphasis. As an example, how- 
ever, it may be pointed out that the 2H and 2L curves, 
when compared with the similar diagrams of the nickel 
case-hardening steels, illustrate very forcibly the advan- 
tages of using alloy steels in case-hardened parts for many 
purposes, as well as the very high results which may be 
obtained from carbon case-hardening steels when the mass 
is relatively small. Thus, it is indicated that the high 
limit 6 per cent. nickel case-hardening steel of 2}in. 
diameter, and the high limit 35 carbon case-hardening 
steel of about 0.5in. diameter, give approximately the 
same maximum stress and Izad test result when quenched 
in cold water. 

We may now pass on to consider another type of series 
selecting the water hardened and tempered series of the high’ 
limit carbon case-hardening steel 2H, the curve—Fig. 1 
and Table III. being reproduced from the report. 

The author has particularly selected this diagram, not 
because it illustrates at all well some especially useful 


+ These results are those considered by the Committee to be 
representative after consideration of the analyses returned by 
the maker of the steel, and by the two investigators who reported 
on the ingot and billet drillings. 

+ These bars were rolled to 1}in. diameter and turned to I{in . 
diameter before heat-treatment. 
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features of &@ tempering diagram, better examples of which 
will be given later, but because it reveals a very peculiar 
abnormality which has previously attracted the attention 


Taste III, 


9H.—Bars lin. diameter, Water quenched from 900 deg. Cent. 
and tempered as stated. 











Tensile tests. Izod tests. 
| Re- _—_—-)| a a — 
g | heat- | Yiela | Maxi- | Re- 
‘| ing | Brinell| point,; mum | Elon-| due- Energy 
| tem- on | tons | stress, gation|tion off absorbed, 
| pera- | test per }.tons | per | area ft.-Ib. 
| ture. | piece. | sq. per | cent.| per |-————,——— 
| | in.  8q.in. j}cent.f 1 | 2) 3 
= ———|—— ———|—__|____4#-___]___}-_-_ 
A. | Not 255 | 30.3 53.6 15.0 | 36.6] 32 | 31 | 36 
B. | tem-]| 228 | 37.2 | 50.8] 18.5 | 47.2] 35 | 34 | 36 
C. |peredf — | 30.8, 51.0] 20.7 | 46.3] 27 | 33 | 32 
x. 241 | 52.0 | 18.0 | 46.0 | 35 
A. 223 | 24.9 47.6] 18.5] 52.0] 30 | 31 | 20 
B. | 300 | 217 | 33.1 | 47.2 | 19.0 | 52.4] 42 | 42 | 46 
C. |deg. C. - | 31.4) 48.6] 21.5] 50.9] 31 | 27 | 25 
4 223 48.0 | 20.0 | 52.0 | 33 
A. 248 | 24.0 | 51.2 | 21.5 | 45.8] 45 | 37 | 42 
B. 400 269 | 40.6 52.0] 19.0 | 49.6] 48 | 55 | 79 
C. Heg. — | 33.8 | 47.6] 21.0 | 54.0] 32 1.36 }. 32 
x. 49.0 | 20.0 | 52.0 | 45 
: | 
ri 217 | 37.3 | 47.9] 22.0 | 54.4] 68 | 62 | 67 
B, | 500 | 217 | 32.4) 43.6 | 23.5 | 61.6] 62 | 67 | 72 
C. deg. C, ~ | 35.3 46.3 | 24.0) 55.8951 | 41 | 62 
X 217 | 35.0 46.0 | 23.0 | 57.0 | 61 
A. 202 | 34.5 | 45.2 | 26.5 | 61.5] 82; 94 85 
B. 600 | 228 | 34.4 44.9 | 23.0 | 63.6] 78 | 61 | 88 
C. deg. C\ 33.1 | 43.9 | 27.0 | 63.6] 77 | 79 | 74 
8 212 «34.0 44.0 | 25.0 63.0 79 











of several members of the Executive Sub-committee, but 
which appears to be not very generally known, and has 
certainly not been explained By this is meant the 
“hum” in the maximum stress and Brinell hardness 
curves at 40° deg. Cent. which, so far as the author knows, 
has never been found in tempering series ot the harder 
steels, these always showing a continuous fall in hardness 
as the re-heating temperature rises. It will be noticed 
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that the results of two investigators indicate quite dis- 
tinctly a rise in maximum stress and in Brinell hardness 
at 400 deg., although those of a third investigator do not. 
A similarly elusive rise in hardness on tempering quenched 
mild steels at 400 deg. Cent. has been previously found by 
several Sheffield metallurgists, and it is clear that this 
abnormality deserves more investigation than the little 
which its practical unimportance has so far secured for it. 
It may be observed in passing that Heyn showed some 
years ago that hardened and tempered steels show a 
maximum solubility in acids at about this temperature. 


(To be continued.) 








GERMAN VEHICLES AT ALDERSHOT. 


WE are now able to make the following additions to the 
tables of particulars of German vehicles now open for 
inspection at Aldershot, which we gave in our last issue :— 

Wanderer, No. 63,667 (Car).—Bore and stroke, 2.52in. 
by 3.94in. 

Adler, No. 66,358.—Bore and stroke, 4.33m. by 5.9lin. 

Pavesi-Tollotti (Tractor)..—Bore and stroke, 5.1lin. by 
7.08in. Fitted with winding drum and jib crane. 

F'.1.A.T., No. 61,689 (Lorry).—Type 18 BL. Bore and 
stroke, 3.93in. by 7.08in. : 

Stoewer, No. 61,606 (Lorry).—Type’ 36. 
nal spigot. 

; N.A.G., No. 66,416 (Lorry).—-Bore and stroke, 5.12in. 
vy 6.3in. 


Clutch, exter- 








Ir is calculated that the total amount of iron ore 
exported from the Gaellivare Malmfaelt—Gaellivare 
orefields—during the period from October last year to 
September this year amounted to 893,443 tons. 





N.S.W. Railways. 


THE Commissioners’ report on the New South Wales 
Railways for the year ended June 30th last, particulars of 
which have just reached us, show that in spite of increased 
rates there is still a deficit in the accounts, though it is 
not so large as in the previous year. The financial results 
of the two years are as follows :— 


Year ended June 30th. 
1920. 1919. 


Gross earnings, £ a. ae 13,083,847 .. 9,958,173 
Working expenses, £ 9,570,984 .. 6,904,450 
Net earnings, £.. .. .. .. 3,512,863 .. 3,053,723 
Interest on capitalinvested, £ . . 3,641,988 .. 3,265,540 
Deficit, £7 ..csier alse” om 129,125 .. 211,817 
a cost,£ .. .. .. «. 79,318,917 .. 76,601,591 
t mile open, £ Bee 15,815 .. 15, 
Total miles open.. .. .. ». 5015} .. 4824% 
Average milesopen .. ..  .. 4966 -. 4737 
Profit to capital invested, per 
cent. soe ees ee eh Bar Sd: £4 0s. 7d. 
Working expenses to earnings, 
| a Sree eer: ae 73.15 ai 69.33 
Earnings, per average mile, £ .. 2635 “ 2102 
Working expenses, per average 
"ent ep Bate ee ee 1927 42 1457 
Net earnings, per average mile, £ 708 oe 645 
Earnings (gross) pertrain mile.. 11s. 54d 9s. 113d. 
6s. lid. 


Working expenses per traip mile 8s. 
Net earnings pertrain mile .. 3s. 1d. «28. 08d. 
Passenger journeys, number .. 114,654,660 .. 95,568,768 
Goods, live stock, tons 13,293,528 .. 12,714,012 ° 
Train miles Gee ee -- 22,834,889 .. 19,935,202 


Compared with the previous year, goods traffic increased 
by 156,293,262 ton-miles, while passenger traffic increased 
by 19,085,892 journeys. The additional revenue obtained 
from advances in rates and fares over the previous year was 
as under :— 

From goods traffic, 0.10d. on 1,394,099,131 ton-miles ; 
from suburban passengers, 0. 10d. on 757,326,794 passenger 
miles; from country passengers, 0.16d. on 875,299,750 
passenger miles. 4 

The additional traffic, coupled with the increases in rates 
and fares, shows a gain of £3,125,674, yet the rise in liabili- 
ties has amounted to £3,042,582. If the rise in rates and 
fares is continued, as proposed, until it forces the volume 
of traffic to decline, the result will be disastrous. 

The additional revenue obtained from advances in rates 
and fares is, after allowing for the concessions mentioned 
in the railway report for the reduced rates allowed to 
troops and materials and rebates on the transport of 
starving stock. 

Increases in working expenses amounting to £1,427,446 
over the previous year, which were beyond the control of 
the administration, are due to payments for increased 
wages and salaries under awards of the Court, difference 
in pay to staff on military duty, and increase in cost of 
materials. Although working expenses have necessarily 
risen on account of the reasons stated, still the remarkable 
increase in the volume of traffic carried, coupled with the 
repeated increases in rates and fares, should have more 
than compensated for the additional expenditure. 

The Commissioners point out that the additional revenue 
received from increased rates and fares has not proved 
sufficient to meet the increase in working cost and interest 
charges and that further increases in rates are inevitable. 








INSTRUCTIONAL SHIP MODELS. 


For conveying technical kncwledge of the uses and 
practical operation of machinery and apparatus on board 
ship, it has been the custom of the Admiralty for many 
years to provide working models representative of the 
actual features whereby cadets can acquire the necessary 
or desired familiarity. The models have been applied 
specially to forecastle-head operations, the working of 
windlasses, capstans, chain stoppers, anchors, &c. The 
well-known model-making firm, Kelso and Co., Pollck- 
shaws-road, Glasgow, has supplied a number of these in 
past years, and is at present engaged upon a very heavy 
instructional model for one of H.M. battleships. Training 
ships and naval schools have also been furnished with 
models of this and other kinds for instruetional purposes. 
On the same lines, but of even a more noteworthy character, 
a recent production of the Kelso firm consists of a very 
large model designed to familiarise cadets and officers, 
not so much with the uses and working of given parts, as 
with the structural arrangement of the whole ship’s 
interior. It was prepared from plans supplied by the 
builders—John Brown and Co., Limited, Clydebank— cf 
the battle-cruiser Hood. The full man power of the Hood, 
even as now commissioned, runs to some 1450 officers and 
men, Or approximately twice the man power of the 
Dreadnought. That fact alone conveys some conception 
of the immensity and intricacy of the ship’s intericr and 
upper work arrangements. To be sufficiently acquainted 
with the multitudinous compartments and apparatus on 
board, the ways and means of entrance and egress, the 
systems and items of control, the identification of valves, 
fittings, &c., involves an education and a responsibility 
which officers at least must possess and exercise. 

It is, of course, well enough known that in connection 
with both naval and mercantile vessels it is the usual 
practice of shipbuilders and engineers to provide, for the 
captain’s officers’ and engineers’ guidance in navigating 
and working the ship, sectional plans showing the com- 
partments, the systems of piping and wiring and the 
positions of valves, cocks, and controls, &c., throughout the 
vessel. In the case of the model supplied to the Hood, 
however, the scope and purposes are of wider reach. Con- 
structed mostly of zinc and brass, the model, which is about 
10ft. in length, was executed to a scale of fin. per foot, and 
the whole under-deck arrangements—hull, compartments, 
decks, bulkheads, divisions, &c.—throughout her entire 
length are portrayed with extreme fidelity to. detail. 
Each deck, or portion of decking. is made so that its com- 
partments are removable and easily replaceablo, the whole 
forming a serios of ‘‘ trays” having compartmental divi- 
sions accurately fixed and lettered for identification and 





ready replacement. To attain that end considerably over 
350 lettered plates were required On all the decks, bulk- 
heads and minor divisions the position and character of 
entrance manholes, the valves and flanges for the piping 
systems, &c., are defined in various colouring and dis- 
tinective markings. 








ELECTRICAL DEVELOPMENTS IN NEW 
ZEALAND. 

Tue greater part of the third pipe line for the Lake 
Coleridge hydro-electric power station has now arrived 
at Auckland. It is half a mile in length, has a diameter of 
52in., anc is from }in. t» gin. thick. It is made of British 
steel plate, rolled, drilled and curved before shipment, 
and will be riveted upon the site. The additional machinery 
for the Lake Coleridge plant is already in place, and will 
be used as soon as the new pipe line is ready. The new 
unit, which is of 4000 horse-power, will increase the 
capacity of the power station to 12,000 horse-power ; and 
a3 the existing machinery, which is of 8000 horse-power, 
is already substantially overloaded, the new equipment 
will do very little more than ease the present overload 
and serve as a stand-by. 

The call upon the Lake Coleridge current for all purposes, 
such as manufacturing, tramways, farming and lighting, 
has been heavy ever since it was made available. The 
original idea was to provide for a total of 16,000 horse- 
power, and that is the limit of the existing station building 
and headworks. Tenders for the final unit of 4000 horse- 
power to complete the 16,000 horse-power for which the 
station was designed, have been accepted, but tenders are 
yet to be called for the fourth pipe line which will be 
required. 


Some five years ago the municipality of Pahiatua, New 
Zealand, decided to provide a supply of electricity for its 
1400 inhabitants, but found great difficulties in carrying 
out the scheme on account of war-time restrictions on 
imports. From news which we have just received, how- 
ever, it appears that the works have now been carried 
out successfully, and electric light is being supplied at 
the rate of 9d. per unit, while sixty lamps of from 100 
to 200 candle-power have been connected for street 
lighting. The distribution system is carried overhead 
on wooden poles, and has a total length of about 9 miles. 
Power is supplied by a 62 horse-power National gas 
engine, supplied by Niven and Company, of Napier, 
which works in conjunction with a 100 horse-power 
Cambridge suction gas producer burning Waikato coal. 
The engine drives a Westinghouse dynamo, by means of 
a belt, and generates direct current at 460 volts. There 
is a Premier storage battery and the usual auxiliaries, 
such as a booster, three-wire balancer, &c. The water 
for cooling the engine cylinder is drawn from the main 
running to the public baths and returned to it after passing 
through the water jacket. The installation work was 
earried out by the Electric Construction Company of 
Auckland. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Philip J. Worsley has been 
appointed joint general manager at Guest, Keen and Nettiefold’s, 
Limited, Screw Department, in Birmingham. 

WE are asked by Mr. Wm. Sharp, the London representative 
of Wright, Anderson and Co., Limited, structural engineers, 
Gateshead-on-Tyne, to state that his new office address is 11, 
Pancras-lane, E.C. 4. Telephone City 8566. 

WE are asked to state that Mr. 8S. H. Morden, M.I. and S8.1., 
has been appointed a member of the board of directors of H. J. 
Skelton and Co., Limited, engineers and iron and steel mer- 
chants, Royal London House, Finsbury-square, London, E.C., 2. 


WE are asked to state that the Central Commercial Depart- 
ment of Sir W. G. Armstrong, Whitworth and Co., Limited, has 
removed from 3, Woodstock-street, Oxford-street, W. 1, to 10, 
Great George-street, Westminster, 8.W.1, the London head 
office of the firm. 

Davey, PaxMAN AND Co., Limited, of Colchester. ask us to 
state that they have moved their London office from 78, Queen 
Victoria-street, E.C., to Central House, Kingsway, W.C. 2. New 
telephone number, Gerrard 6850; and new telegraphic address, 
** Paxman, ’Phone, London.” 

WE are informed that the name of Dobbie McInnes, Limited, 
of 57, Bothwell-street, Glasgow, has been changed to Dobbie 
McInnes and Clyde, Limited. Mr. Walter P. Clyde, whose name 
is now added to the title of the firm, has for many years been 
identified with it as managing director, and in which capacity 
he will continue to act. 

Tue Scottish depét of Vickers, Limited, has been removed 
from the temporary premises at 75, St. George’s-place, Glasgow, 
to its permanent address, viz., Vickers House, 247, West George- 
street, Glasgow, to which address it is requested that all com- 
munications from Scottish customers should be forwarded. The 
telephone number is Central 2350 (three lines), and the registered 
telegraphic address is ‘‘ Vichouse, Glasgow.” 

WE are asked by Fry’s Metal Foundry to state that Mr. A. H. 
Mundey, who has long been associated with Mr. John Fry in a 
consultative capacity, has joined the staff as London manager. 
Mr. G. W. Gibson, who has for the past four years managed the 
firm’s busines3 at the Manchester foundry, has been transferred 
to headquarters at London, in charge of a department, and 
Capt. John Cartland, M.Se., M.C., has been appointed manager 
at the Manchester foundry. 








TropicaL DisgasEs BuLLETIN.—We have received No. 4 of 
Vol. 16 of the Tropical Diseases Bulletin, which o pelle’ by 
the Tropical Diseases Bureau, of 23, Endsleigh-gardens, N.W. }. 
The present issue is known as a Sanitation Number, and its 
published price is 2s. It is explained that with the close of the 
current volume of the Bulletin in December the Sanitation Num- 
bers will be published as Sanitation Supplements of the Bulletin. 
Three such supplements. will be published each year, and they 
will be chennabie from the Bureau .at a subscription price of 
7s. 6d. per annum post free. It is anticipated that they wiil be 
of interest to sanitary engineers. The present volume contains, 
amongst other things, articles dealing with malaria and its 
control, and articles discussing the disposal of hurman excreta 
in the tropics, a flyproof latrine used in West Africa, an oil fuel 
refuse destructor at Basrah, a mine latrine, hospital garbage 
disposal, civil sanitary work in Mesopotamia, reports on the 
Public Health Laboratories at Cairo, the disinfection of Japanese 
privies, urinals and public haths, &c, 
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Note. Float is inclined I° to horizontal 








The Bristol Seaplane. 


THE new Bristol seaplane illustrated above has been 
designed by the Bristol Aeroplane Company, Limited, 


with the object of providing a machine of exceptional | 


t 
| 
} 
| 
} 


| 


| 


strength of construction and approximating in design and | 


performance to the well-known “ Bristol fighter.” The 
machine is of biplane type. and both two and three-seater 
models are constructed. The engine is a 230-94 horse- 


power Siddeley Puma, fitted with dual ignition, and drives | 


a two-bladed air screw. 


In its main characteristics the | 


machine is much the same as the Bristol tourer types, | 


illustrated in our issue of January 9th. The petrol tanks 


have a capacity of 70 gals. 


The floats are 19ft. 6in. in | 


length, and are of ‘“‘ V”’ bottomed design. Each is divided | 


into six water-tight compartments. They are constructed 


with an internal skeleton which forms a complete structure | 
in itself apart from the covering of the sides and bottom. | 
The skeleton consists of three main members comprising | 
two lower longerons and a single central top longeron, | 
together with the requisite interconnecting struts and bulk- | 
heads. Along the whole length of the floats a walking wa, | 
is provided, whilst there are also attachments for towing | 


lines. 
the main rudder bar and move parallel with the air rudder. 
The length of the floats is such that the machine rides 


The twin water rudders fitted are controlled from | 


approximately in flying attitude under all conditions, | 


no tail float being required. Further, the space between the 
floats is sufticiently wide to obviate the necessity for 
wing tip floats. 
makers tell us, that a machine has actually been man- 
ceuvred successfully on the surface of the water after two 
compartments of each float had been holed. 


The buoyancy of the floats is such, the | 


| Current Prices for Metals and Fuels. 


The Current Prices page, of which we began weekly 
publication on October 15th, has met with a cordial 
reception, and we are glad indeed to learn that it is 
being found useful by our readers. We have set out 
with the object of making the table the best thing of 
the kind ever published, both as to legibility and 
accuracy. Legibility we believe we have attained, and 
by constant vigilance and by keeping the table open 
till the latest moment for corrections by telegram, we 
hope to make it reflect truly the state of the markets 
on every Thursday. If anyone imagines that this 
object can be easily attained, he deceives himself. As 
a matter of fact, there are many causes that make it 
difficult, and it is only through the cordial co-opera- 
tion and keenness of our market correspondents that 
we can hope to achieve our purpose. We look, also, 
to our readers to give us what help they can by critic- 
isms and suggestions. 


| We learn that the purchasing departments of several 


The floats | 


are detachable, so that for stewing purposes the machine | 
may be rested upon the chassis. The removal or replace- | 


ment of the floats can be effected without interference with 
the bracing wires. Under test a machine of the three- 


seater type took off from the water on a perfectly calm | 


day after a run of less than 400 yards. 


The machine at | 


the time was carrying a full load of two heavy passengers | 


and some 40 Ib. of ballast. It may perhaps we as well to 
add that the machine is not of the amphibian type. The 
wheels seen beneath the floats in the half-tone engraving 


are merely those of a truck for handling the machine on 


land. 


firms are already filing the sheets week by week, and 
to meet their convenience and that of others who desire 
to follow that admirable course, we are arranging to 
print each week a number of separate sheets and to 
post them direct ‘to any firms that send us a set of 
stamped and addressed envelopes for that purpose. 
We suggest that the envelopes should be not less than 
foolscap size, to avoid unnecessary folding. 








| Provincial Letters. 


| THE MIDLANDS AND STAFFORDSHIRE. 
| 
(From our own Correspondent.) 


A Disordered Iron Trade. 


THE iron trade is very disordered. The settle- 
| ment in the coal trade has left the market paralysed. 
| The number of works which are yet running full time 
| again is a mere few, and the bulk will not get into decent 
| order again until next week. The re-start has been made 
| with an accumulation of arrears of orders that should 
| have been delivered weeks ago, and buyers’ chances of 
| placing new contracts with the expectation of anything like 
| prompt delibery are very smal]. As the ironworks cleare«| 
| out their fuel supplies before they shut down there are nv 
| coal reserves to make a beginning with, and it is not 
considered likely that much work will be got out at the 
| mills and forges this week. The strike has been a calamit) 
| to the iron and steel trades, stopping production at « 
period which is usually one of the busiest in the vear, ani 
| antares the using up of pig iron and other materials 
bought at much higher prices than those now prevailing. 
This last eireumstance alone will entail considerable loss 
| upon manufacturers. An average establishment needs at 
| least half a dozen boatloads of coal before a commence 
| ment of work is possible, and nothing can be done, there- 
| fore, until fairly heavy deliveries are sent in from the 
| pits. The policy of ironmasters in keeping the men at 
work as long as possible had the effect of cleaning out all 
fuel supplies. The position, put in a sentence, comes to this, 
that the effect of the stoppage is likely to be telt fo 
months to come, 


The Future of Iron Prices. 


While the situation entailed by the late strike 
must have the effect of deferring a reduction of iron and 
steel prices in many directions, one thing is certain, viz.. 
that unless such reductions are made and that quickly, 
our trade will have gone. Foreign competition is more 

| and more persistent, and British iron and steel must scon 
| cease to command the hone market and the market 
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overseas unless it can be sold at a lower price. Toaalntahle? staaan: whether four or six, matters little relatively, 


as these truths may be, it is the only possible conclusion 
which the state of the Birmingham iron and steel market 
this week allows. The continental iron and steel maker 
has obtained a commanding position in’ this market 
owing to the rates of exchanges, to which are attributed 
much of the successful competition which is now such a dis- 
concerting element. in the Midlands, The contrast in this 
respect with America furnishes a reason why, in spite of 
falling prices in that market, American steel is not just now 
so seriously contending with native makers for the business 
as was the case a few weeks ago. As an instance of the 
remarkable anomaly in prices now existing I may again 
mention that. Belgian bax iron is coming into this district 
at £22 and less, while the Staffordshire quotation for 
puddled bars as a raw material for the mills is £26 per 
ton ! 


Iron Trade and Tight Money. 


Many ironmasters still pronounce, as one of the 
greatest troubles to-day, the difficulty of financing busi- 
ness. Namerous buyers whose names would be good. in 
normal cireumstances for substantial credit cannot be 
accommodated with the bank rate at, 7 per cent. and 
stringently limited overdrafts. The terms which ruled 
during the war enabled many ironmasters to carry on 
without feeling the rise-itf values. © Conditions of argency 
enabled them to convert into money any supplies they 
could get. Now they realise that it requires three times 
the old amount of capital te run business. Big concerns 
in certain branches of the iron and steel trades are adhering 
to the system of net prices at short credit. Buyers gener- 
ally prefer the pre-war procedure, and are striving to get 
extended credit. The present position is, however, that 
sellers are not able to give these terms. These conditions 
are undoubtedly holding up a great deal of business which 
would be put through if freer facilities were given by the 
banks, 


Current Iron Values. 


While a great deal of iron and steel is still wanted 
it is generally recognised that some readjustment not only 
of prices but of wages must precede a return to heavy and 
profitable business. Although South Staffordshire best 
har iron and merchant bar iron continue so expensive, the 
former being £33 10s, and. the latter £32 to £32 10s., there 
is no inelination among makers to reduce the price while 
present costs are maintained, and output continues below 
the average. Recent signs of weakening in common bar 
iron prices are emphasised. The Belgian challenge is 
much more seriously estimated than it was a couple of 
months ago, fer it is seen that the iron bought is coming 
forward to a big tonnage, and under regular conditions 
the nut and bolt trade absorbing the bulk of it. Quotations 
for No, 3 bars are as low as £19 f.0.b. Antwerp, which works 
out at about £21 10s, delivered in the Black Country, and 
cases ate mentioned of sales under that figure. Makers of 
iron gas strip are still charging £34 per ton, and, in the 
absence of foreign competition, are, as a rule, getting their 
price. So iar, this department has not been invaded by 
Belgian competition. 


Will Pig Iron Fall. 


Smelters regard their position as being strengthened 
by the strike emergency so far as foundry pigs are con- 
cerned. They argue that consumption has exeeeded pro- 
duction during the strike, and that the effect will be seen 
in a tight market for several months to come. At the 
same time, they disclaim any desire to advance prices, 
reserving in contracts the right to do so, however, should 
production costs go up. Makers’ demands for a rise of 
some kind may possibly become “p licable as the result 
of an advance of 18 per cent. in fidland blast furnace- 
men’s wages which has just taken effect. There is a desire, 
however, to postpone any increased charges to customers 
if it is at Fg aa To-day there was some little 
inquiry on Birmingham Exchange for foundry pigs, but the 
general tone of the market was slack. Foundries are well 
bought as a rule, and the conviction generally prevails 
that prices are much more likely to come down than to 
go up. Buyers-do not forget that European foundry iron 
has begun to come into the market. 


More Reductions in Steel. 


There have already been several reductions in 
steel, and this week one or two more have been notified. 
‘Three weeks ago Midland hoop makers took £2 off, making 
the basis about £34 10s. a ton. Lancashire makers, who 
usually lead in pricé movements, have followed suit with 
a drop of £3 for the home trade and of £5 5s. for the 
foreign market for steel hoops; and £5 for iron hoops. 
Steel semis are still flagging. Users have large stocks, 
which they are unable to use, and are holding off the 
market entirely. In addition to Belgian competitors, 
makers have to face a revival of German competition in 
quite a number of branches in which they formerly did 
business. German mild steel wireis on offer at something 
lke £30 a ton, compared with the English basis of £41. 


The Coal Trade. 


Reports indicate that work has been resumed at 
most of the pits in this district. It is hoped that fuel 
supplies will be coming forward again in pretty much their 
old force by the end of the present week. Delay has, how- 
ever, occurred in some of the Black Country. .localities, 
such as Old Hill and Oldbury and thereabouts, through 
the men having declined to undertake repairs during the 
strike and the roadways being now m a choked condition. 
What ironmasters most desire in this part of the kingdom 
regarding the fuel situation is to be able to rely on a 
regular and augmented supply. In this vonnection they 
welcome the National Wayes Board, though, it must be 
admitted, without much enthusiasm. With the Govern- 
iment, the ¢oalowners, and the miners pledged to a united 
effort.in this direction, the way is opened up, the optimists 
this week declare, for a stabilisation of the coal position. 
But as I have already suggested, the optimists hereabouts 
are sca: in ‘the ascendant. The circumstance, too, 
that the Government admit that several months must 





before the new Board can come into operation, militates 
against much joy among the ironmasters in South Stafford- 
shire at its creation. The colliers do not promise a much 
larger Output under the Wages Board than now. That is, 
as relates to their own part in sending up more coal. They 
still attempt to refute the well-established charge of 
absenteeism, and want, instead, to put the blame for 
under-production at the door of the masters. They state 
this week that “ there is no doubt” that the shortage of 
tubs and rails is mainly responsible for the diminished 
“ get.”? On some of the pit banks any number of tubs— 
such is’ the assertion—are lying useless, and in quite 
another part of the works the wheels are to be found, 
“but the managers won’t put them together.” Further, 
9 ewt. tubs are now used where 11 cwt. wagons would 
equally serve. A big question, the men allege, is that the 
managements “still neglect to put ‘the ‘roads into‘repair.”’ 
This is. @ circumstance which has an im t bearing 
upon the ‘production of many collieries, where, say, the 
tubs have to be pushed two miles to the pit’s bottom. 
T am not responsible for what follows, but as your corre- 
spondent I have to report ‘that the men’s position is 
summed up in such declarations as: ‘‘ The miners can’t 
control the output ; the people who control output are the 
owners, and they don’t want any more production mntil 
the control is taken off. Let Lloyd George remove the 
control and then you'll see the tubs come rolling up, and 
the good places starting to be worked again.” I need not 
impress here that the real facts of the situation are that 
the owners do not. wish control to be abolished: that 
information is common knowledge. 


The Colliers and the New Terms, 


The new terms which have been agreed upon 
between masters and ‘en constitute, it is realised, some- 
thing like a revolution in the method of wage regulation 
in the Warwickshire and Staffordshire coalfields. On 
this account they aré not very acceptable to the men, who 
st t the introduction of a system of piecework, and 
the colliers hereabouts have hitherto been dead against 
anything in the form of a sliding scale. Now, however, the 
Warwickshire and Staffordshire men, like those in other 
parts of the kingdom, will have to conform to the working 
conditions, whether they like them or not. The officials 
of the South Staffordshire and East Worcestershire Miners’ 
Association have decided to pay a further week’s strike 
pay since many of the men cannot yet commence work. 
The roughly estimated loss of output of coal through the 
strike in this area is 115,000 tons, and the loss in miners’ 
wages approximates to between £120,000 to £130,000. 
Many thousands of workpeople other than miners have 
been thrown out of employment. There is a likelihood of a 
considerable amount of unemployment continuing for 
the next week or fortnight in the Old H.ll and Rowley 
Regis districts at the ironworks there, since some of the 
firms who kept their works going until their fuel supplies 
were practically exhausted are not yet in a position to 
re-start. The South Staffordshire Miners’ Association is 
publishing a singular statement that it “‘ has been reported 
to the Association that in some of the collieries men are 
not being taken back, or are being compelled to sign on 
again as neweéomers.” It is asserted that “ this is contrary 
to the agreement, and that if it is persisted in the matter 
will be reported to headquarters.” I give the nen’s union 
statement, I should like to state here emphatically, only 
for what it is worth. A conference between the Kast 
Worcestershire fireclay mineowners and the men’s agents 
has resulted in the owners conceding an advance of 2s., 
ls,, and 9d. per shift to the clay miners according to the 
men and boys’ age, the advance to continue until the end 
of March. 








LANCASHIRE. 
(From our own Correspondents.) 


MancHEsTER, Thursday. 
Iron, Steel and Metals, 


THE iron and steel markets have not vet recovered 
from the shock of the coal strike, and there is as yet not 
very much business going on ; but it must be remembered 
that a good deal of business has been held up during the 
last three weeks, and therefore there must be a fair number 
or orders waiting to be placed. This should bring about some 
activity during the week, and no doubt would do so 
promptly if buyers were at all satisfied as to the stability 
of the markets. Tt is, however, quite obvious that a period 
of readjustment of all prices has now set in, and most 
buyets of iron and steel will try to wait as long as possible 
so as to see what modifications are about to be made. 
There was a cut of £5 in some kinds of finished iron at the 
end of last week, and it is probably the first time in the 
history of the trade that such a tremendous reduction has 
been made in one lump. The writer’s acquaintance with 
the trade goes back over forty years, and he cannot recall 
anything like it. A drop in prices usually comes by 10s. 
or perhaps 20s. a ton at a time ; but if we are to see drops 
of £5 it is difficult to estimate the amount of demoralisation 
which they will bring with them. Of course, we have long 
known that some of these finished iron prices have been 
extravagant beyond all imagination for some time, as, for 
instance, that for iron bolts and nuts, which was quoted 
at £57 10s. per ton only last week ; and it is possible that 
the whole trade will soon have to pay for some of the 
reckless extravagances. 


Metals. 


The slight recovery of standard copper during 
the latter part of last week does not seem to have had 
anything substantial behind it. The tendency of late seems 
to be towards bringing standard copper and the refined 
ingots closer together. Of course, the big gap between 
these two kinds of copper was theoretically absurd, par- 
ticularly when electrolytic was quoted at nearly £20 above 
standard, but the difference now is fairly reasonable. 
The recent movements of the two kinds, however, suggest 
that the actual consumptive demand for copper is worse 





than it was, There are reports from America to the effect 
that electrolytic ingots have been sold in large quantities 
at 15 cents per pound, and with present conditions—.c., 
costs—this appears to be a desperately low price. There 
seems now to be a superabundance of refined copper 
pressing for sale; while at the sarne time consumers are 
becoming accustomed to use the better kinds of scrap, 
such as the “ shell bands” which have been coming into 
the market during the last year or eighteen months. The 
prices for manufactured copper and brass have again been 
reduced, but this process of reduction to reasonable 
figures must go further if the raw copper market does not 
revive. Our mechanical engineering firms must be badly 
handicapped in these matters as against any competitors 
in the United States. The scrap metals seem to be fairly 
abundant here, and dealers continue to offer very low 
prices for them. Thus good heavy yellow brass scrap is 
being bought by dealers at about £53or £54 per ton, and 
good gun-metal scrap at £75 to £76, These metals seem 
worth the attention of consumers when they are not work- 
ing to any rigid specification. The market for tin has been 
a little easier, but an increase ‘in the demand seems now 
to be expected as a result of the settlement of the coal 
strike. Certainly tin-plate manufacturers ought soon to 
be able to get to work again, and there is every reason to 
expect that they will he able to buy their steel sheets on 
easier terms, for the slump i>. steel prices is inevitable. 
There should also be some improvement in the engineering 
demand for tin. Lead has kept very steady for a long time, 
and has maintained a price which is higher in proportion 
than that of any other of the non-ferrous metals: but there 
seems to be a feeling now that supplies may soon be 
offered from America which would put a different com- 
plexion on the market. pt sg remains weak and dispirited 
and there are rumours of offers from Germany again. 


Pig Iron. 


The market here for pig iron is still rather quiet, 
although some sellers report more inquiry. ere is a fair 
amount of confidence that prices here will be kept up for 
a time, and one does not hear anything about concessions 
in this department of the iron trade. Midland foundry 
iron is held for about £14 per ton on trucks for No. 3, 
which means fully £14 10s. per ton delivered here. Scotch 
iron and hematite are not very much dearer than this. 
The Cleveland makers are again postponing the time when 
they will take the embargo off sales for export in view of 
the scarcity at home ; but one begins to fear that by the 
time they permit the foreigner to buy he will have lost 
the desire to do so. 

Finished Material 

One finds a very confused feeling in thé market 
for finished iron and steel and an expectation of serious 
reductions in prices. The only official reduction up to 
date was that in hoop prices, but no doubt others are 
to come and may be heard of before the end of this week. 
The position, so far as steel is concerned, may be judged 
by the fact that foreign billets are now offered at £10 per 
ton, and hence it is quite possible to make from these 
billets, steel bars, &c., at much less than the present 
theoretical prices, The price of English billets is also 
going down rapidly. There is no clear outlook in this 
market yet, and many consumers are holding back their 
orders. 


Scrap. 


There is very little change yet in the market for 
scrap. Cast scrap is, of course, the strongest section, and 
dealers try to get up to £11 10s. for the best kinds of textile 
machinery castings, but as yet there is no very great 
demand. “Heavy wrought scrap is rather weak again, 
although bar iron has not yet been put down. It is doubt- 
ful whether much more than £9 per ton will now be paid. 
In heavy steel melting scrap one cannot find that there is 
anything being done. 


; Barrow-in-Furness, Thursday. 
Hematites. 

There was a great feeling of satisfaction last 
week when it was known that work was to be resumed 
forthwith in the coal mines. This strike has been of serious 
moment to the hematite pig iron trade in this district, 
forcing makers to close down their plant, although an effort 
was made at Barrow to keep two furnaces running on easy 
blast. Supplies of fuel, and particularly coke, are urgently 
wanted, as during this week furnaces are being put into 
operation, and it will be some days before the position is 
the same as it was before the strike. These stoppages 
represent considerable loss to smelters and also to the 
men they employ. Orders are held at the works that 
represent a busy state of affairs into the new year, but 
there is still quietness in the demand and will be until 
things settle down again, and all interested in the trade 
are hoping for a long period of steady trade. Several 
furnaces were put into blast again on Monday, and others 
followed later on in the week. 


Iron Ore. 


There is again a demand for hematite iron ore, 
but it is not expected that the pits which were closed down 
will be into full operation until next week, as ore supplies 
are held at the furnaces. The Road Head mines and the 
Whitriggs pit, both in Furness, worked short time during 
the strike, and will go on full time in a few days. Ore 
prices remain unchanged, with native sorts at 59s. to 7s. 
per ton net at mines, and Spanish ores are at 50s. per ton 
delivered. 


Steel. 


There is no variation: to note in the steel trade. 
There will not be a resumption in the big steel depart- 
ments until next week, when a good supply of raw material 
will be available. In the meantime the foundries at 
Barrow and also the hoop mills are being operated. The 
general demand for steel is easy, as has been the case for 
some time past. Little shipbuilding material is being 
inquired after. At Barrow no plates have been roiled for 
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months, and local shipbuilders are obtaining their supplies 
from elsewhere. 


Fuel. 


There is a brisk demand for steam coal and 
deliveries are being pressed for now that the mines are 
again busy. Durham and Northumberland sorts are those 
mostly used. Coke is in full demand. 








SHEFFIELD. 
(From our own Correspondent.) 


After the Strike. 


Ur to Friday last there was a considerable degree 
of doubt in the minds of some manufacturers as to whether 
the Gove:nment’s restrictions on the consumption of coal, 
gas and electricity had been removed, and this had rather 
a retarding influence on the speed with which operations 
were resumed after the strike. By the following morning, 
however, the position had been made perfectly clear, 
since when the effects of the strike have bsen disappearing 
rapidly. The mines in this part of the country, it seemed, 
had been kept in such a condition that a resumption of 
coal-winning might be made at almost any moment, so 
that at the beginning of this week fuel was coming into 
the works area with greater freedom than might have been 
expected, and it was anticipated that by the end of the 
week there would be very few works which had been 
unable to resume operations fully. In another week’s 
time we shall be better able to see exactly how things 
stand, for it must be remembered that just prior to the 
coal strike there were a good many complaiits of bad 
trade patches. My personal inquiries go to show that, 
speaking generally, the filling of old orders will provide a 
large volume of work for quite a long time to come, the 
real trouble being the tardiness of new business. In other 
words, whilst the present is all right, the future causes a 
little anxiety. The chief means of removing that anxious 
feeling are the ability of manufacturers to quote com- 
petitive prices against foreign rivals, an equal ability to 
offer firm quotations and the guarantee of delivery within 
a@ reasonable time. When those means have been found 
most manufacturers here believe there will be no lack of 
business to be picked up in the home and overseas markets 
for a long time to come. But what are the chances of 
finding them? Well, there are signs of their approach 
already. There is now a good deal of talk of coming falls 
in the prices of irons and steels, and-employers are not 
without hope that the experience of the miners will have a 
steadying effect on labour generally.. Some of the ex- 
tremists had deluded themselves into the belief that the 
moment had arrived when the labour machine might, be 
used for rushing the Government and the country and 
getting things into their own hands. They were wrong, 
and the discovery of their error has made them. quieter 
and much more thoughtful. In this chastened spirit there 
is hope of increased production per man, and at all events 
there is a feeling that the colliers have gone back wiser 
men and determined to co-operate with the coal owners 
in raising more coal per shift than in the last few years. 


What the Men Really can do. 


That there are very substantial grounds for an 
appeal to the men, to raise the ratio of production in the 
steel works, I found an interesting scrap of evidence a few 
days ago. I happened to be in a very well-known works 
here in company with the chairman of the concern, when 
he said to me, referring to a number of men in our vicinity : 
“ What gets me down is this: Up to the time that we were 
compelled to reduce our fuel and power consumption by 
almost 50 per cent. those men were working 5}.days.a 
week. They are on piece rates. We could only employ 
them, under strike restrictions, three days a week. But 
at the end of the first three-day week they had earned as 
much as they did in the 53-day week!” What a reflection 
upon labour! Is the country for ever to call in ‘vain for 
greater production as the only sound means of readjusting 
its financial condition and of meeting foreign competition ? 
The instance quoted is incontrovertible, but it is by no 
means alone. There must be thousands of equally well- 
authenticated cases. Only last week I watched a large 
number of miners working like Trojans at a miniature 
colliery they had established on somebody’s land where 
an outcrop was discovered. At one place a shaft said to 
be 40 yards deep had been sunk, with roads leading into 
little workings. In lieu of cages the men and youths let 
themselves down by means of very hazardous-looking 
ropes, .and for mine timber they cut down somebody else’s 
trees growing on the country side, making props from the 
branches. But the point is that they worked day and 
night, seemingly in two shifts only, or about twice as long 
per shift as they contend it is reasonable for them to be 
expected to be employed by colliery companies. No one, 
of course, expects or desires them to work such hours or 
so strenuously in real mines as they did willingly in their 
own little “‘ pits,” but if they and workers everywhere 
would only infuse into everyday work somethmg of that 
spirit there would be no need to say another word about 
increasing production and our entry into foreign markets 
would be comparatively easy, for we should be able to sell 
at competitive prices, give firm quotations because of 
settled labour conditions and guarantee good delivery 
—the three points that at the moment are against us. 


The High-speed Steel Slump. 


Speaking of high-speed steel, makers complain 
of a very disastrous slump. It is not so much that. there 
is nothing much to do at the moment as that for some time 
now very little new business indeed has been coming 
forward. At the moment a fair number of old orders are 
being worked off, but not nearly sufficient to keep works 
fully employed, with the result that much of the output 
is simply going into stock. Labour never seems to take 
such matters into consideration. Recently I visited a 
high-speed steel works, and in one of the stock rooms saw 
on the shelves finished tools and other productions which 
T was told represented a value of £60,000, and that was 





by no means the only stock room on the premises. These 
stocks have accumulated chiefly through orders given 
out by the Government during the war in excess of actual 
requirements, or in anticipation of the country and our 
Allies requiring the goods. It meant keeping us.on the safe 
side; but they all belong to a period when raw material 
prices were terribly inflated. What is to happen to firms 
c ing these stocks when deflation of values gets into 
full swing? Manufacturers feel that the Government 
should step in,and by a measure of relief.in the matter of 
taxation for E.P.D. poss help them over what will be 
otherwise a very difficult period. Deflation has, indeed, 
already commenced, for alloys of high-speed steel are fall- 
ing appreciably and the extreme paucity of orders for the 
steel itself will soon do the rest. 


General Conditions. 


With the general resumption of trade which is now 
in operation there is renewed talk of further falls in raw 
material and finished product prices. Soft basic steel 
billets are now an open market, the official minimum 
prices having been withdrawn. In pig iron, basic material 
is a nominal market, and though no official statement 
appears to be forthcoming at present regarding other 
qualities of pig iron, the feeling is that, in spite of restricted 
supplies, there will be reductions of some kind very 
shortly. In some quarters it is said that bright drawn 
steels have fallen much lower than the figure mentioned 
in my letter last week, a drop of 100s. being now spoken of. 
Iron and steel hoops have certainly declined to that 
extent, the former now being quoted at £34 and the latter 
£33. Wire rods are 40s. down. A considerable quantity of; 
Belgian and American’ billets are coming in, the former 
being offered at prices ing from £14 to 80s, more than 
that, and American can bought. landed Liverpool at 
£18, the Belgian offer being f.o.b. Hull. In steel there is 
said to be a rather better buying movement locally and 
stronger hopes are being entertained regarding the outlook 
for the motor building industry. Firms accustomed to 
do an export trade with countries like South and Central 
America are complaining of the. serious dislocation of 
business in those.important markets, which seem not only 
to have become over-bought, but to be suffering from a 
lack of confidence, the position being aggravated by the 
withdrawal by banks of their financia! support of export 
business. Similar reports circulate regarding much of the 
Australian trade. The late coal strike brought some of the 
rolling mills in this district. to a complete standstill, not- 
withstanding the fact that yards were piled with material 
waiting to be rolled, with the result that the already heavy 
arrears of work at the mills have been augmented. There 
are a few new rolling mills in course of erection, but it 
would seem a need exists for still more if they are to keep 
pace with the furnaces, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Industrial Wheels Revolving once More. . 


Frerinc in industrial circles is one of supreme 
satisfaction and relief that the coal struggle is now over, 
and gratification is expressed that there is to be every 
endeavour made by all those in authority to make the 
new arrangements work satisfactorily to all concerned, 
so that a settled and enduring peace may be secured which 
will be of the greatest possible benefit to the whole nation 
at large. The wheels of industry are onee more beginning 
to revolve, but some time must yet elapse before they 
reach anything like the normal speed. The miners in the 
North of Engtand tost no time m getting back to work. 
A number of the Northumberland and also Durham 
collieries re-started immediately .after the ballot was 
declared, and by Monday practically the whole coalfields 
of Northumberland and Durham were.once again in their 
full and accustomed activity. But other industries cannot 
revert to the normal in a few days. Once definitely arrested. 
the industrial machinery of the iron. and steel trades is 
such ‘as to require singular application “and assiduity 
before lost threads can be picked up. This is particularly 
the case with regard to the blast-furnaces, which often 
become exceedingly whimsical and create no end. of 
difficulties on being put into operation after having been 
damped down or put out. Thus, in their case it will only 
be possible to revert gradually to the pre-strike position. 
However, no effort is being spared to get the furnaces into 
full blast again, and many of those damped down have 
been put into operation this week. Some time must also 
elapse before the steel works resume on. normal lines. 
Several! steel furnaces have already been lighted up, and 
two or three rolling mills have re-started. The strike 
fortunately ended in time to prevent, any serious dis- 


location of work in the shipbuilding and engineering. 


industries. During the past week, several of the ship- 
yards became short of fuel, but where there was any coal 
available at the works it was readily transferred. Thus 
it was possible to keep going. 


Cleveland Iron Trade. 


The dislocation in the Cleveland pig iron trade 
was so complete that at least a fortnight must elapse 
before there is a resumption of full activity. The. blast- 
furnaces are being gradually put into commission again, 
but. it is a slow process, and what the output will be as 
regards quantity’ and quality is still. problematical. So 
much so, that even now the makers have been unable to 
fix the November allocations to Scotland, although it is 
understood that in one or two cases the dispatch of small 
lots of Cleveland may be permitted, as against the alloca- 
tions to be fixed later, The fact is that at present there is 
no foundry iron available, and the blast-furnaces. may 
yield little for a week or two to come. Thus, the alloca- 
tions are entirely dependent upon the output. As regards 
forge mottled and white iron, the position is. totally 
different. Even during the strike period there was little 
diminution of makers’ stocks of this inferior iron, and they 
are likely to’ be considerably swollen till the, furnaces are 
working. better. Makers still refuse to make any price 
concessions, but the view is general amongst consumers 





that there will have to be a cut in prices before this iroy 
can be disposed of. 


Hematite Pig Iron. 


The position in the hematite pig iron trade js 
one of great stringency. ers are in arrears with their 
deliveries under contracts, and have no iron to offer on 
the open market. The price is thus nominal for mixed 
numbers. It is reported that French hematite is being 
offered in this country at a lower figure than the home 
price of East Coast hematite. 


Iron-making Materials. 


Accumulations of foreign ore deliveries during 
the past three weeks, during which consumption had 
practically ceased, has left consumers in a strong position 
as regards ore supplies, and business is consequently idle. 
But the price is maintained at 50s. per ton for best Rubio 
ore on & 17s. parity freight, and it is understood that the 
Bilbao freight is now in the region of 20s., which would 
make the c.i.f. price 53s. per ton. Coke supplies are 
gradually comirig to hand at the works, but the fuel position 
is far from ‘satisfactory. 


Manufactured Iron and Steel. 


The steel furnaces in this district are being 
gradually put into operation again, and in a few cases tie 
rolling mills have resumed, but generally it may be suid 
that it will be Monday next before the mills are all in 
action again. In the meantime, there is some pressure for 
delivery. Shipbuilders in particular are urgently wantiny 
supplies of material, but there is not as yet any great 
activity in the market. Prices generally are maintained, 
and the only variation made has been in the price of 
billets. Galvanised and black sheets are inclined to droop 
in price. 


The Coal Trade. 


So far there have been no developments in the 
Northern coal market in the matter of new business, and, 
as a fact, none are expected for a few days at least. Most 
of the pits are now at work again, but the output will not 
be at anything like an average for some little time, and 
while daily developments of the productive capacity of 
the individual collieries may be expected, it will, never- 
theless, require some days to elapse before the home trade 
requirements are overtaken, and stocks again brought up 
to the normal. There is some curiosity as to whether and 
when the November allocations will be issued, as the market 
will be largely held up until these are made known. ‘The 
inquiry from Allied countries is active, but the Scandi- 
névian trade is quiet. Bunkers are a very active feature, 
and, together with local requirements, the inquiries on 
account of the coaling stations are very heavy. Ther 
have been releases of odd parcels of foundry coke against 
contracts, while there have been also releases of gas cokv 
im lots aggregating in all from 1000 to about 1500 tons, 
and the figures asked are said to be round about 200; 
per ton. There is no disposition to transact forward 
business, and nothing has been booked for delivery beyond 
this month as yet. 


Cleveland Miners’ Wages. 


The question of the application of the recent 
coal settlement to the Cleveland tronstone miners and th« 
Weardale limestone men was under discussion at a joint 
conference of the Associated Owners and the men’s 
representatives on Monday. ‘The owners intimated that 
they were prepared to pay the advance for the current 
quarter, but at the same time pointed that all the details 
of the coal settlement were obviously inapplicable to the 
ironstone and limestone industry. The owners expressed 
the hope that before the end of the year some arrangement 
could be effected by which it would be possible for the 
Cleveland men to settle their wages arrangements with 
the owners direct. 








SCOTLAND. 
(From our own Correspondent.) 
Back to Work. 


TuovucGu here and there the miners gave vent 
to murmurs of disapproval regarding the action of their 
executive in ordering a return to work, the restart at the 
mines can be termed satisfactory, and in some instances 
better than could have been expected, In Lanarkshire 
many workers made an immediate beginning, and even 
departing from their usual custom, put in a full day’s 
work last Saturday. In the other districts a full, restart 
was made at the beginning of the week, with the excep- 
tion of a few instances where delay was caused by neces- 
sary repairs. One or two isolated cases of picketing were 
reported, but they caused little interferenee with the work 
of resumption. That the majority of the miners were 
anxious to get back to work has been amply demonstrated 
by the number that availed themselves. of, thé earliest 
opportunity of doing so. 


Wages Advance. 


Owing to the fact that the average price realised 
for Scotch foundry pig iron delivered during the quarter 
ending September, 30th was £13 9s. 10d. per ton, wages 
will be advanced by 20 per cent. on base rates. 


Pig Iron. 


Business in Scotch pig iron has naturally been 
very slow during the past week. Many of the furnaces 
have been .blown out, and even tho’ an immediate 
restart is: made, some) time, must. elapse; before the proper 
grade of pig iron can be produced. Prices are: nominal, 
and there is an easier feeling all round, There have: been 
rumours of an invasion of the market by French as well 
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as Belgian pig iron, and that consumers have been holding 
back on this account, 


Steel and Iron. 


The restart at the steel and ironworks was to a 
large extent simultaneous with the termination of the 
coal strike, but it will take some days to straighten out 
the confusion caused by the almost entire stoppage of 
business. The shortage of raw materials is evident, and 
it will take a little time to bring the supplies of fuel up to 
the necessary amount. Much, of course, depends on the 
acceleration of the vval output. The searcity of pig iron 
will be a detided drawback, which only timecan remedy. 
The shipyards are calling loudly for plates, and sectional 
material is.also wanted in large quantities...Bar iron 
makers are to make a determined effort, to recapture 
foreign markets, Old contracts are becoming worked off, 
and the need for new business will soon be more insistent. 
Prices are said to be showing a tendency to ease somewhat, 
which is no doubt attributable in a measure to the neces- 
sity for new business and the outside competition to be 
met in the endeavour to regain a footing in overseas 
markets. Up to date, quotations are still purely nominal. 


Coal. 


Up until the beginning of this week, when the 
mines were once again in full swing, business in the coal 
trade was wholly confined to the requirements necessary 
to keep public services running, even in a reduced capacity. 
All fuel continued under strict supervision, and supplies 
were very scarce, and the strictest economy was observed. 
Export was reduced to a very few bunkering orders, and 
a large number of steamers were held up.. Aggregate 
shipments were 18,038 tons, against 9552 tons in the pre- 
ceding week, and 322,300 tons in the same week in 1913. 
On the termination of the strike, all railway, steamer and 
municipal services were restored to full schedule. On the 
acceleration of the coal output rests the immediate welfare 
of the industrial community, and also the effort which is 
being made to increase the coal export trade, in competi- 
tion with American and other outside exporters. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners’ Quick Return. 


Tue decision of the Miners’ National Executive 
on Wednesday in last week to recommend the men to 
resume work forthwith was acted upon in South Wales 
very quickly. Some men presented themselves at the 
pits the same night, and on the following day as many as 
80 per cent. of the workmen put in an appearance at the 
pits, but in most instances it was not. possible for them to 
get’ straightaway to work, as repairing operations were 
necessary.” The miners in the eastern section of the coal- 
field displayed most readiness to fall in with the National 
Executive's advice, but in the western section of the coal- 
field the return to work was rather slow. Still, on the 
whole, it may be said that so far as the most important 
section of this district was concerned, viz., the steam coal 
area, the alacrity with which the men turned up at the 
collieries was a plain indication that the miners had either 
grown very tired of the strike or had little real enthusiasm 
for the demands which were responsible for bringing it 
about, Probably also the shortage of money*and the 
expectation that strike pay, which compared very. sadly 
with what can be earned by working, would not hold out 
for long, operated as a very important inducement to 
them to go back. Only in one instance, so far as is known, 
was there any difference between employers and workmen 
respecting the terms of resumption. It oceurred at the 
Bedwas colliery. A deputation of the workmen met the 
Council of the South Wales Miners’ Federation on Friday 
last and complained that the men had not been permitted 
to return to work, as the employers stipulated for con- 
ditions of work which were in conflict with those prevailing 
before the strike. The general secretary of the South 
Wales Miners” Federation thereupon communicated with 
the officials, of the Coalowners’ Association, and the 
result was that the latter undertook to inform the Bedwas 
Company that the settlement of the strike confirmed the 
conditions of employment in force prior to the strike. 


Settlement Terms. 


An explanatory memorandum on the terms of 
settlement. arranged between the Government and the 
Executive Council of the Miners’ Federation..of Great 
Britain, issued by the secretary of the South Wales Coal- 
owners’ Association, is. interesting, asa record. .. This 
statement sets forth that 219,000,000 tons per annum is 
the basis quantity to be supplied for home consumption 
aid for bunkers. All output aboye that figure is to be for 
export as cargo. The output for the September, 1920, 
quarter is caleulated for the purposes of the wage agree- 
ment to be-at the rate of 238,000,000 tons per year. The 
export, price of coal.in the September, 1920, quarter was 
87s. per ton, from which must be deducted. 15s. per ton, 
representing the cost of the extra output, leaving .72s. 
per ton, which is the export price for the purpose of the 
calculation under the settlement. The excess of £288,000 
per week is the money value of every 80,000 tons exported 
at the fixed price of 72s. per ton. This 80,000 tons is 
equivalent to 4,000,000 tons per annum. Therefore, for 
each inerease in output of 80,000 tons per week, or at the 
rate of 4,000,000 tons per annum, about 242,000,000 tons, 
the workmer receive 6d. per'shift advance. 


Tin-plate Works Idle, 


Unfortunately, the resumption of work in the 
coalfield did not synchronise with a restart of work in 
allied industries. That was what was expected, and, asa 
matter of fact, the full effect of the coal strike is only now 
being experienced by some works. That is the case at 
Lianelly; where on Saturday last operations’ terminated 
at four of the largest tin-plate works in that town. The 
result of the stoppage of work has meant 3000 men being 


thrown out of employment. Up to Saturdtsy the works 
were kept going so far as coal was concerned by supplies 
dive from the do¢ks. On the other hand, it is Welcomé 
ews ttiat bike of thé furnaces of South Wales’ Works 


‘have been restartéd; and it was expected “they“would be 


in full operation by the middle of this week, thus forming 
a contribution to the reduction of unemployment in the 
district. 


Coal Trade Arrangements. 


It was quite inevitable that comparatively little 
coal would be produced from the mines during, the last 
three days of last week, but it is probable that the end of 
this week will see a substantial addition to the supplies 
available, if, indeed, normal production is not pretty well 
reached. The resumption of work in the coalfield on 
Wednesday and Thursday in last week resulted”in per- 
mission being allowed to steamers to continue or start 
loading coals by drawing on the stocks standing at the 
docks or on the sidings near to, which had been held 
in reserve to meet home demands in case the strike did 
not come to an end. The authorities, however, exercised 
caution, and while British vessels were allowed to load, 
they were not permitted to sail immediately, until it’ was 
plainly evident that the men accepted their’ Exeeutive’s 
recommendation, and that there was no prospect of sec- 
tional trouble in this district. Steamers also restarted to 
load standing stocks of patent fuel, and were able to 
depart for foreign destinations immediately, and vessels 
which with their cargoes were ordered during the strike 
to proceed to home ports, havé been allowed to proceed 
to their destinations for, which they were originally char- 
tered, provided, of course, that they had not already 
commenced discharging and were not wanted. .. Most 
patent fuel works recommenced making that commodity 
at the beginn‘ng of this week, and certainly the authorities 
have done their best to set the export trade going again 
by releasing all coals possible consistent with meeting 
home needs. In cases where coals had been ordered 
inland by rail, which were not really suitable for house- 
hold use, these were permitted to be transferred for ship- 
ment. It was laid down that all transfer charges, siding 
rent, demurrage, &c., were to be paid by the colliery com- 
panies, but the latter were able to claim the advantage of 
shipment prices as compared with the lower figures fixed 
for inland consumption. Of course, it was.inevitable that 
some restriction would be imposed on the export of 
certain coals, and gas coals and qualities suitable for coke- 
making were held up. Coke is also not permitted to be 
exported, but at the éxpiration of next week reconsidera- 
tion will be given to the question ‘of export of these 
descriptions. Last week-end it was announced that in 
view of probable transport difficulties and,,of..the dis- 
continuance of locomotive coal to the railways under the 
special programme until such time as conditions, again 
become normal, the quantity of coal for export for the 
next fortnight would be increased 30 per cent. This has 
been given effect to as colliery companies have received 
a new issue of permits for foreign cargoes, and bunkers 
for the fortnight, ending Noyember.20th, under which the 
bunker allocations have been ‘redu and the amount 
permitted to be exported as cargo increased. Provision 
was made that deliveries under’ contracts and allocations 
for industrial works must be resumed immediately, while 
as regards the additional quantity allowed to the anthra- 
cite collieries for export, it was an instruction to the 
collieries concerned that this additional quantity is prin- 
cipally on account of duff. 


National Joint Conference. 


The resumption of work at the collieries has not 
eliminated all fear of matters in the coal trade proceeding 
smoothly for anything like a substantial period. In fact, 
that is the one main point in the provisional settlement 
which is, not all that could be desired.'-One of the terms 
of the settlement arranged was that, the Miming Associa- 
tion of Great Britain and the Miners’ Federation of Great 
Britain were given the task of preparing a scheme for the 
future regulation of wages m the industry by the end of 
March next. Steps have been taken immediately to carry 
out the condition laid down, and the secretary of the Mining 
Association of Great Britain has been in. cémmunication 
with the secretary: of the Miners’ Federation of Great 
Britain; with the result that the first conference of the 
Central Committee of the, two bodies has been fixed to 
be held on Friday, 12th inst., in London. 


Miners’ Internal Affairs. 


Reference was made last week to the decision 
of Mr. V. Hartshorn, the well-known miners’ leader, to 
resign his seat on the National. Executive as a .protest 
against the unscrupulous action of extremists, It_ is 
understood that Mr Hartshorn has now actually sent in 
his resignation, and it is stated that he has also formally 
tendered his resignation as a mertiber of the Executive 
Council of the South Wales Miners’ Federation. It: is, 
however, believed that an effort-will be made to induce 
him to withdraw his resignation as a member of the South 
Wales Executive. South Wales miners, however, have had 
another bombshell in the fact that’ Mr. W. Brace has been 
offered a post by the Government-as Adviser to the Minister 


of Mines. Mr. Brace, who is the President of the South | 


Wales Miners’ Federation, is reported to have practically 
accepted the position. 


Coal and Steel Merger. 


Prospects of an important merge of colliery and 
iron and steel interests are disclosed in a circular issued 
by Mr. W. R. Jones, chairman of Partridge, Jones and Co., 
Limited, ‘of Abersychan, Monmouthshire, to the share- 
holders, who have received an offer to purchase each £10 
ordinary share for £35. It is proposed to amalgamate, as 
from January Ist next, the Crumlin Valley Collieries, 
Limited and a number of steel, tin-plate and galvanised 
sheet companies owned by Mr. John Paton, of Pontypool, 
who is a director of Guest, Keen and Nettlefolds, Limited, 
with Partridge, Jones and Co., Limited. . These companies 
include the Pontnewydd Steel Sheet. and. Galvanising 





Works, Pontypool Works peg nen 6 Monmouthshire 
Steel and Tin-plate Company, the Caerleon Steel and Tin- 





late Company, the Waterloo Tin-plate Company, and 

enry White and Co.—all of which are private limited 
undertakings. The néw toncern will have an authorised 
capital of £3,000,000, The Partridge, Jones Company 
was established in 1874, and is a very successful colliery 
company. 


Current Business. 


A fair amount of business has been arranged on 
the market, but while the demand has been sufficient to 
keep values of coal steady for prompt loading, the inquiry 
has not been by any means overwhelming or what was 
anticipated. France, particularly, is well stocked, and is 
not disposed to pay the prices asked, while many exporters 
are not in a position to operate immediately. The ter- 
mination of the strike came rather too suddenly for many 
of them, who had not made their arrangements with 
buyers abroad, and, furthermore, storms in Italy have 
entailed considerable delays on the wires, thus holding 
up communications temporarily.) ; The fact that in the early 
part of this week outputs were well below the normal 
quantity ‘has restricted the scope of operations. Small 
coals have ruled very scarce, and are relatively firmer than 
large descriptions. The demand for bunker smalls 
especially has been strong. Interest is very largely 
focussed on business in coals over 192]. So far, compara- 
tively little contracting ahead has been arranged. Buyers 
feel rather nervous about next year’s business, and are not 
showing any undue haste to cover for their requirements. 
The feeling is entertained that if outputs are to be in- 
creased there will be a fall in values, especially as France, 
Belgium and Germany will no doubt be also getting good 
outputs. Prices indicated for supplies over next year are 
90s. to 95s. for large and 65s. to 75s. for smalls, but many 
buyers think the figures are too high. Prompt tonnage is 
fairly plentiful, and is well in excess of orders for the 
moment, with the result that the outward freight market 
has fallen to pieces. Immediately the miners ‘strike 
terminated, rates ruled about 42s. 6d. for Alexandria, 
37s. 6d. to 40s. for Genoa options, 50s. for the Plate, and 
22s. 6d. to 27s. 6d. for near French ports, but values have 
fallen to 30s. for Alexandria, 27s. 6d. for Genoa, 34s. 
to 37s. 6d. for the Plate, 15s. to 17s. 6d. for Boulogne, 
Havre, Cherbourg, Rouen, St. Malo, &c. 








Latest News from the Provirices. 





NORTH OF ENGLAND. 
Another Big Contract Gone. 


ANOTHER important ship-repairing contract —the 
second in a few weeks—has been lost to the Tyne.. The 
work was in connection with the steamer Nigeria, and 
it is understood that the contract, which has gone to 
Holland, involved the sum of..£100,000... The Nigeria 
has been in Smiths’ Docks, Souih Shields, during the 
past six months undergoing very extensive repairs, but 
since the letting of the contract the owners have decided 
to convert the vessel from an ordinary cargo boat into an 
oil carrier. It is in respect of the contract for the work 
of conversion that a Rotterdam firm has undereut the 
British firms. Mr. Launcelot E. Smith, the managing 
director of Smiths’? "Doélke Company, ¢oniinenting on the 
loss of the contract, says the position must be regarded as 
very serious. He is convinced that the only way to stop 
the rot is to place the facts before the persons concerned 
in the industry. The owners of the Nigeria gave as their 
reason for placing the contract with the Dutch firm, not 
only the fact that the work could be done’ cheaper, but 
that it could be carried out in a much shorter time. 





WALES AND ADJOINING COUNTIES. 
Colliery Staffs’ Advance. 

The South Wales Coalowners’ Association has 
decided to issue instructions to the colliery companies 
that their clerical staffs shall receive an equivalent weekly 
advance to that which has been granted-t06) the miners 
under the recent Government decision. This ewill apply 
also to firemen, shotsmen, master hauliers and_ other 
officials. 


Coals Over 1921. 


There is a fairly active inquiry for supplies of 

coal for shipment over the whole of next year, and businéss 
been arranged between 90s. and 95s. for large steams, 
and 60s. and 65s. for smalls. The volume of business 
actually carried through is not heavy, and in most cases 
colliery owners here agreed to carry forward @ fairly good 
percentage of arrears on the current year’s contracts, 


iwhich, through strikes and Government, restrictions upon 


exports, have not been executed. 


Swansea Metal Exchange. 


Quiet conditions prevail im the iron and steel and 
tin-plate trades. The termination of the miners’ strike 
has resulted in a little more inquiry, but nothing like what 
was expected. The demand for tin-plates is comparatively 


‘slow, while galvanised sheets meet with a very disap- 


pointing inquiry. 





Tue INstiTuTION or Civit ENGINEERS.—In addition to awards 


‘already announced for papers read at meetings, the Council of 
‘the Institution of Civil Engineers has made the following awards 


for papers published without discussion in the ‘“‘ Proceedings ”’ 
of session 1917-18, the issue of which has been delayed by con- 
ditions due to the war :—A Telford Gold Medal to Mr, P. L. 
Pratley, Montreal; a Crampton Prize to Mr. G. M. Clark, 
Johannesburg; Telford Premiums to Mr. J. L: Calvard, Hull, 
and Mr..§. S. D. Robertson, Hawthorn, Australia. A paper by 
Mr. G. H. D » Montreal, was also found to merit the award 
of a Telford Gold Medal, but the author, being a member of the 
Council of the Institution, is by rule ineligible to receive a medal. 
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Current 


IRON ORE. 
N.W. Coast— 
Native 
} Spanish ... 
t N.. African 
N.E. Coast— 
Native 
Foreign (c.i.f } 


“PIG IRON. 


Home. 
£ sad. 
ScoTLanD— 
Hematite ... ee? taht: 
No.1 Foundry .. .. WU 
No.3 ,, ss 


N.E. Coast— 


Hematite Mixed Nos. 
No 1 


Cleveland— 


Ne et ai 
No. 3 G.M. B. 
No. 4 Forge 
Mottled ... 
Basic 
MImLANDs— 
Stafis.— 
All-mine (Cold Blast)... £19 6 
Grey Forge ... ... ... 13 6 
Pest Mine... a BE 
» Foundry No.3... 13 17 
Northampton— 
Foundry Nos..2 and 1 .£12 10 
ee ccs uso a 
Forge ... ... 13 2 
Derbyshire (ali prices nominal)— 
No. 3 Foundry 
Forge 
Lincolnshire— 


59/- to 70/- 
50/- 


to £19 12 0 


to £12 12, 6 


. £14 7 b6tetl4 126 
. £13 5 Oto £13 150 


Basic... ... ... «+. £1410 0 to£l4 15 


Foundry... 
Forge 
N.W. Coast— 
N. Lanes. and Cum.— 
Hematite Mixed Nos.... 
Special ... ... 


. £16 0 0 to £17 


.. £14.2 6to£lM4 7 
- £12 7 6 to £12 12 


£14 0 Oto £15 0 


0 





$e 
es 


Prices for Metals and Fuels. 





STEEL (continued) 


N.E. Coast— 


Ship Plates 
Angles ... ... 
Boiler Plates .. 
0 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Biliets ... 
Soft ,, 

N. W. Coast— 

Barrow— 

Heavy Rails ... 
Light ,, ©... 
Billets 3... 
Ship Plates ... 
Boiler ,, _... 


Home. 


Manchester (all prices nominal)— 


Bars (Round) 

»» (others) 
Hoops (Best)... ... 
»» (Soft Steel) 
Plates 


» (Lanes, Boiler) ... 


SHEFFIELD— 


Siemens Acid Billets ... 


.. £50 to £55 


+. £26 to £28 
. £20 to £21 


3410 0 


ii £32 to £34 


24 0 0 
4 0 0 
30 0 0 





NON-FERROUS METALS. 


SwaNszEa— 


Tin-plates, 1.C., 20 by 14 ... 


Block Tin (cash) ... 


s (three months) ett 


Copper (cash)... 


coooecoocosn 
ss 
Be. 
=, 
a 


Ly 
¢ 
# 


~ 


COREVSRSREs 


41)- to 42/- 
£245 15 


251 15 
90 10 


FUELS (continued) 


Home. 


NorRTHUMBERLAND— 


Best Steams ... 
Second Steams; 
Smalls 
Unsereened ... 
Household 


DuBHAM— 


Best Gas... ... ...  36/- 


Household 
Foundry Coke 


SHEFFIELD— 


36/2 
33)- 
80/8 
32/8 
36/- 


to 37/- 
to 36/- 
36/- 
70/3 
62/9 


S. Yorks. Best Steam Hards 


Derbyshire Hards 

Seconds .... 

Nats <i 

Washed Smalls Fv 

Best Hard Slacks ... 

Seconds 

Soft Nutty 

Pea 

Small se ck 
+, Best Silkstone... 

Blast Furnace Coke 


*SOUTH 
CaRDIFF— 


Steam Coals: 
Best Smokeless Large 
Second ” ’ 
Ordinary Dry Large 


WALES. 


Best Black Vein Large ... 


Western Valley __,, 


Best Eastern Valley Large 


Ordinary ” ” 
Best Steam Smalls 
Ordinary ” 
Washed Nuts ... . 
No. 3 Rhondda Lange. 


” ” Smalls .., 


No, 2 Ra 
” ” Through 


Large ... 


is Smalls ... 


Coke (export) 
Patent Fuel po 
Pitwood (ex ship) 


Neutrals, 
150/- to 160/- 
140/- to 150/- 
125/- to 130/- 
120/- to 180 - 

160/- 


125/- to 130/- 
120/- to 125/- 
160/- 
240/- to 250/- 


33/2 to 33/8 
32/8 to 38/2 
81/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 80/2 
28/5 to 28/11 
27/11 to 28/6 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
65/9 


112/6 to 115/- 
110/- to 112/6 
110/- to 112/6 
105)- to 107/6 
112/6 t 115/- 
110/- to 112/6 
110/- to 112/6 
105/- to 107 /6 
92/6 to 95/- 
87/6 to 92/6 
100/- to 105/- 
110/- to 115,- 
92/6 to 95/- 
102/6 to 107 /6 
100/- to 102/6 
87/6 to 92/6 
270/- to 280/- 
130/- to 135/- 
67/6 to 70/- 


89 5 
35 12 


» (three slate) 


Spanish Lead (cash) ... SwaNsEA— 


MANUFACTURED IRON. Aetna ee 


Home. 
£s. d. 


30 
31 
30 
31 


30 0 

31.0 

30 15 

31 10 
Laxcs.— 


Crown Bars ... 30 10 


345 0 


99 (three months)... 
Spelter (cash) ... ... ... 
»» (three months)... 
MANCHESTER— 
Copper, Best Selected Ingots ... 
») Electrolytic... 
+ Strong Sheets ... 
»5 Loco Tubes 
Brass Loco Tubes... 
», Condenser ... 
Lead, English 
» Foreign ©... 


34 32 
36 17 
38 5 


£99 to £100 
£100 to £102 
152 0 0 
1/73 per Ib. 


1/54 ” 
1/8} ” 


£37 5 0 
35 15 0 





FUELS. 


Best Large 

Seconds 

Red Vein 

Big Vein... .. oe 
Machine-made Cobbles it 
Nuts 

Peas... ... 

Breaker Duff 

Rubbly Culm 


Steam Coals : 


Large ... 
Seconds 
Smalls 


105/. to 110/- 
90/- to 95/- 
77/6 to 85/- 
77/6 to 85/- 

110/- to 115/- 
95/- to 100/- 
80/- to 90/- 
80/- to 35/- 
30/- to 37/6 
47 /6 to 50/- 


110/- to 115/- 
105/- to 107/6 
65/- to 75/- 
95/- to 100/- 


8. YorEs.— 
Crown Bars ... ... ... 38010 
Best ,, 31 10 
Hoops ... 39 2 
MIDLaNDs— 
een Snee (ine). 33 10 0 
Crown Bars ... -. 8210 0 





SCOTLAND. 


Export. FERRO ALLOYS. 


Tungsten’ Metal Powder... ... 
Ferro Tungsten... ws. 2/9 per Ib, 

Per Ton, Per Unit. 
Ferro Chrome, 4 p.c. to6 p.c. carbon... £44 15/- 


6 p.c. to 8 p.c, a £42 15/- 
Pe £40 15/- 


LANARKSHIRE— 
(f.0.b. Glasgow)—EH: ... 
Splint 


82/- to 90/- 8/6 to 3/8 per Ib. 


” ” 90/- to 100/- 


AYRSHIRE— 


Nut and Bolt eit: . £28 to £30 (f.0.b, Ports}—Steam pod eee tiem Lecce! ite 83/- 
Splint ... 95 /- - 


Black Sheets (dbls. ) 400 2. |. wy bs F 8 p.e. to 10 p.c. 
Galv. Sheets 24 W.C Firesitine— z. Specially Refined . 
(f.0.b. L’pool, orequai) 38 0 0 (f0.b. Methil or Burnt- Max. 2 p.c. carbon .. £92 to £93 32/- 

Gas Tube Strip island)—Steam 0.0... ees wee vee 95/- te 100/- at Ws; we «M107 to £108 39/- 

: Soe Screened Navigation... ... 00... 1. 100/- » 0°75 p.c. antinae'i waa) 124 47/- 

Unsereened —,, eC ne 95 /- , @arbonfree ... ... 2... 8/- per lb. 
LoTHIANS— Metallic Chromium = .. 7/6 per Ib 

(f.0.b. Leith)— Best Steam... 100/- Ferro Manganese e per ton) £37 home, £47 export. 

Secondary Steam... ... 0. 0... 95/- » Silicon, 45 p.c. to 50 pec. ... ...£20 to £21, scale 8/6 por 

ScorLanp— Sereened Bunker... ... .. 0. ... oe unit. 

Boiler Plates... Ei Le SSS Unendenet -g5) 6.0... ne pre ” 1 79 Pe £28 em, scale 12/- por 

ays a : uni 

ie eee oe ENGLAND. v» Nanadiam ~ 47/6 port 

Black Sheets. . £30 to £36 =N.W. Coast— », Molybdenum .., . 9/- per Ib, 
Galvanised Sheets 40 0 0 ogy ee Nickel (per ton) £230 
Household bi Soak aye res Cobalt deer? 
Coke i cee. wetip ond ddes sve t 20 Aluminium (per ton) 


Home, 
£8. d, 


1 22/6 per Ib. 
.. £185 export, 

















*'lhe prices quoted are net makers’ works. > Per ton f.0.b. * Glasgow, ee Toye and Ayrshire districts, + Delivered. Except where otherwise indicated coals are per ton 
export, 


at pit for inland and f.0.b, for export, and coke is per ton on rail at ovens and f.0.b, 
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French Engineering Notes. 
(From our Correspondent in F'aris,) 
A Commercial Reaction. 


Jupcina by a comparison between the state of 
things on both sides of the Channel, it cannot be said that 
the industrial situation in France ie worse than it is in 
Fngland, but manufacturers certainly find a steadily 
augmenting decline of orders, and in nearly all departments 
there is @ scarcity of work. Nevertheless, the position of 
the engineering industries is far less serious than in other 
branches, where the unemployment problem is g 
a very serious one. The engineering trades have the advan- 
tage of benefiting from a programme of reconstruction 
work, which must be carried out at some time or another, 
and there would be no lack of contracts if only the country’s 
finances permitted of their being distributed. It is hoped 
that the new loan will be sufficiently successful to allow of 
this being done. Meanwhile, constructive engineering 
firms are being offered a fair amount of work for recon- 
struction p under conditions of payment that 
place them in a very awkward situation, especially when 
it is almost impossible to obtain ordinary terms of credit. 
Where credit is procurable the terms are often so onerous 
that the charges are proportionately increased, with the 
result that the manufacturer still finds his productive 
costs very high despite the lower prices at which he can 
obtain some of his raw material. Until the prices of manu- 
factured products are reduced there is little prospect of new 
business other than that given out for reconstruction. 
And there can he no hope Bal prices and an improved 
demand until the financial situation so far improves as to 
restore confidence and permit of manufacturers obtaining 
easier terms of credit. e next few weeks will, therefore, 
decide whether confidence is to be restored or whether 
trade is to linger under its present disabilities until some- 
thing drastic is done to encourage private initiative. For 
the moment too much reliance is placed upon recon- 
struction work. This alone will not provide a general 
activity, which can only result from a more liberal trading 
policy, whereby the country will be able to develop business 
with foreign markets and by a heavier production permit 
of goods being sold at prices that will create a bigger 
demand at home. 


Miners’ Agitation. 

The ultimatum presented by the National 
Council of Miners to the coalowners is being accompanied 
by & threat that unless the claims are granted by the 14th 
of this month the men will come out on strike the following 
day. The claim for a 500 per cent. advance on pre-war 
wages could have been discussed with the possible hope 
of some compromise if the Council had not insisted upon 
practically the same wages being paid to all classes of 
workers, skilled and unskilled. The extremists have now 
sueceeded in getting the Miners’ Federation to stand up 
for a claim in favour of levelling down labour which they 
have been until recently only timidly preaching. The em- 
ployers have replied pointing out the absurdity of a uni- 
form scale of wages whereby those who have no skill and 
are not engaged in dangerous work receive the same as 
others, the immediate result being, of course, to suppress 
ambition and emulation and bring skilled workmen down 
to the level of the unskilled, since they will never be 
induced to occupy positions involving risk and responsi- 
bility when they are not paid more money. This reply 
has had the effect of increasing the men’s aggressiveness, 
and under the circumstances it is difficult to see how the 
threatened trouble can be avoided. The coalowners are 
no ¢ leaving the matter in the hands of the Gcvernment. 
Should the French colliers carry out their threat it is 
unfortunately probable that the miners in the Saar basin 
would limit output in sympathy. 


Railway Organisation. 


In view of the colossal deficit in railway working 
a strong effort is being made to pass the new Bill for the 
reorganisation of railway management before the end of 
the present year. Under the existing arrangement the 
railway debentures are guaranteed by the State, which has 
had to pay considerable sums every year into the railway 
exchequers, and now that the State is confronted with a 
railway deficit of, it is stated in some quarters, something 
like a milliard francs, the Government has found it neces- 
sary to inaugurate a policy which, it is hoped, will render 
the companies self-supporting. The adoption of an eight 
hours’ day on the railways, coupled with a heavy increase 
in wages, has involved an augmentation of charges that 
has only been partly met by the higher railway rates, 
and the companies urge that it is quite impossible to arrest 
the growing and formidable deficit except by a further 
increase in freight charges and fares. The Mimister of 
Publie works objects to a further putting up of rates on 
the ground that it will restrict traffic and prove detrimental 
to trade and industry, At the same time the State must 
he freed from the burden of the guarantee, and the Minister 
therefore proposes a new, system of co-operation and con- 
trol, whereby it will be possible to secure greater economies 
in the service and permit of the companies rendering each 
other mutual aid. The new Bill provides, first of all, for 
the creation of a Superior Railway Council composed. of 
representatives of the companies, of the railwaymen, and 
of railway users, the duty of which it will be to formulate a 
general railway policy. The carrying out of this, policy 
will be entrusted to a Committeeof Direction, which will 
see that the railway companies execute the decisions;of the 
Superior Council. The companies themselves will be quite 
independent except in so far as concerns the control of the 
Superior Council, which will decide upon all questions 
affecting the companies as a whole. At the same time a 
fund is to be created into which each company will pay 
the receipts above a certain. limit, and that.fund will be 
utilised to make up for any deficit of the poorer companies. 
Whether the arrangement will relieve the State of the 
burden of its guarantee is very doubtful, untess the ‘new 
organisation permits of the carrying ont of ag sth 
economies. he policy to be adopted by the Superior 
Council will certainly be in the direction of securing as 
great an economy as possible in railway working. 
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British Patent Specifications, 


When an invention is communicated from abroad the name anu 
address of the communicator are pri: in ttalics. 

When an abridgment ie not illustrated the Specification 18 
without drawings. 

Copies of Specifications may be obtained at the Patent Offic. 
Sales reek. 25, Southampton-buildings, Chancery-lane, W.C., 
at 18, each. 

Dairy pg ar rere op gee the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete speci fication. 








STEAM GENERATORS. 


151,897. Febru 28th, 1920.—Cwarms Grate Sroxers, 
Babcock and Wilcox, Limited, Oriel House, 30, Farringdon- 
street, London, E.C. 4, 

Tue delivery of ash and clinker by this chain grate stoker is 
regulated by means of @ guillotine r where the chain passes 
through the back wall of the furnace. The door A is arranged 


N° 151,897 






in slides, and can be adjusted by means of the rack and worm 
gear shown. Flaps B are used to form am air seal.—October 7th, 
1920. 


INTERNAL COMBUSTION ENGINES. 


151,894. February 6th; -1920.—Varve. Grar, W. Pradeau, 
36, Heathfield-road, Mill Hill Park, Acton, W. 3. 

¥ In order to minimise the noise caiised by slack joints in the 
valve gear, the rocker A is attached;-on the one side to the 


N°151,894 
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cylinder and on the other to the valve, by means of coiled springs 
B B, instead of having pin joints and links.—October 7th, 1920. 
151,899. March 5th, 1920,—Comsustion CHAMBERS, G, Roos, 
Heimdalsgatan 1, Stockholm. 
This invention concerns the arrangement of the parts in the 
cylinder head of an engine having an auxiliary combustion 


N° 151,899 











chamber, into which the fuel is sprayed, with the object that 
the co! may be easily temoved-for'dleaning. The auxiliary 
chamber is marked A, and is held in place by moans of a bridge 
clamp pressing on the admission elbow and jet piece as shown. 





The joint between the collar B and the casing of the water jacket 
is made with a soft packing.—October 7th, 1920, 


DYNAMOS AND MOTORS. 


151,810... September 11th, 1919.—Mzans vor Starrine Up 
Syncuronous ExecrricaL Macuryes, The Electric Con- 
struction Company, Limited, Bushbury Works, Wolver- 
ae ny and W. Tonkinson, of the satiie address. 

Acetording to this invention, a8 applied to starting up a rotary 
converter, an induction motor is employed with one or more 
pairs of poles less than those of the rotary converter, and having 

@ wound rotor the phase terminals of which are connected to a 

small auxiliary armature carried on the same shaft, and having a 

aumber of poles which, when added to the poles of the induetion 

motor, equals the number of poles of the converter. The et 
yoke A of the auxiliary armattire B commences to excite from 
the continuous-current side of the converter soon after the set 





N°151,810 





begins to speed up. Owing to the fact that the induction motor 
C has two poles less than the converter, it tends, when started 
up, to run at a speed greater than that at which the converter 
is intended to run ; but this tendency is overcome by the counter 
voltage generated in the auxiliary armature. The induction 
motor therefore cannot exceed the synchronous speed, but 
runs up to such speed, or substantially so, when it pulls into 
phase as a synchronous motor, which phase is mechanically 
arranged to be synchronous with the main armature D. It is 
claimed that with such starting apparatus the set is self-syn- 
chronising, and there is no tion bet the phase ter- 
minals of the induction motor and those of the rotary converter 
until the main switch is closed, so that there is no danger of 
reversed polarity in the converter.—October 7th, 1920. 





SWITCHGEAR. 


151,523. February 4th, 1920.—Sarrery Fuses ror Exrecrrio 
Circuits, E. Antinoro, 95, Via Mecenate, Rome. 

The present invention relates to a new arrangement of the 
parts constituting a safety fuse for electric circuits, the purpose 
of the arrangement being to obtain a fuse that may be employed 
many times. The fuse isin the form of a rotatable plug by means 
of which it is possible to promptly and easily re-establish the 
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circuit witha partial rotation of the plug containing the fusible 
wire. Should the circuit for any reason be permanently short 
cireuited, and t be re-established before the damage is 
localised, at each turning of plug the fuses will successively blow, 
till all the fuses have been blown out, in which case the device 
will act as an indicator for the p e of the d ge, which 
can be subsequently located.— September 30th, 1920. 
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TRANSMISSION OF POWER. 


151,667. April 4th, 1919.—INsuLaTED Exectrricar . Con- 
puctors, The British Th Houston C: y, Limited, 
83, Cannon-street, London, E.C. 

The object of the present invention is to improve the tempera- 
ture characteristic of insulating material in so far as the di- 
electric strength is concerned, and to enable the insulating 
material to have a higher. resistance.and lower hysteresis losses 





N?151,667 





than insulating materials of the same class previously used. 
The insulating material is treated in such a way that not only 
is the absorbed moisture removed, but @ portion of its moisture 
of constitution is ot by oil. Paper, for example, eight 
mils in ‘thickness, which has been previously dried by baking 
by the usual methods, is immersed in, oj] in separate layer ai & 
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temperature of 105 deg. to 110 deg. Cent. for forty-eight hours. 
When the insulating paper is heated in single layers, all of the 
air may easily be removed therefrom by vacuum treatment, if 
necessary, and all of the = therein filled with oil. Such paper 
treated by the usual methods generally has at ordinary tempera- 
ture a puncture.veltage, of upwerds.of5,kilovolts, but its punc- 
ture voltage may be as high as 12 kilovolts. The puncture 
voltage of this r was found to decrease, when ‘heated from 
22 deg, Cent, to, 107.deg, Cent..about 40 per eent.: After the 
above treatment, the puncture voltage over the same tempera. 
ture range was found to increase from 12 to 16.kilovolts.. The 
hysteresis losses may also be decreased by a large amount and 
_the danger of puncture thereby greatly lessened as the hysteresis 
loss plays a most ees aes in causing puncture. After 
the moisture has been removed in this way, the insulating paper 
should be kept out of contact with the air to prevent it from 
absorbing more moisture and air. This may be done by winding 
it on suitable reels under oil and keeping these reels as well as 
the conductor immersed in a tank of oil while it is being wound 
upon the conductor.—Oolober 4th, 1920. 

150,110. June 14th, 1919.—Livesnarr Bearinas, H. §. 

Bruckshaw, 365, Church-road, Smithhills, Bolton. 

This bearing is so arranged that the surface which ‘supports 
the shaft can be moved into such a position that it can with- 
stand the side thrust of the shaft to the best advantage. To 
this end, the bearing proper A-is rotatable within its housing, 


N°150,110 












and can be adiusted, either by means of the worm gear shown or 
some other device. The inventor suggests the employment ofa 
pressure gauge communicating with the bearing surface, -with 
the object of determining when the bearing has been adjusted 
te give the maximum oil pressure between the shaft and bear: 
ing:—September 2nd, 1920. 


LIGHTING AND HEATING. 


pean July Rew ba typ cog a Heatinc APPaRATus, 

utomatic Telephone Manufacturing Company, Limited, 

Milton-road, a lig Liverpool, C. H.. Archer, 43, 
Charles Berrington-road, Wavertree, Liverpool, and G. W. 
Simister, 57, Ennismore-road, Stanley, Liverpool. 

This invention relates to electric cookers of the type in which 
the resistance wire is suitably supported in an open metallic 
framework, so that the heat can be radiated from both sides. 
The chief object is to provide a heating element consisting of 
the minimum number of parts possible consistent with the 
element being sufficiently durable to stand being -handled. and 
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inserted in or removed from the remainder of the cooker, with- 
out being damaged by the ordinary user. The open metallic 
framework is sented t6 entt boxes, through which the resistance 
wire , and in one of which a terminal block is secured to 
terminals, in which the resistance wire is connected, the whole 
forming a compact heating unit having no loose wires and capable 
of being dealt with entirely separately from the cooker itself.—- 
October 7th, 1920. 


MISCELLANEOUS. 


151,554. March 23rd, 1920.—Pistron Rines, W. H. Davies 
114, Banner Cross-road, Eeclesall, Sheffield: 

This piston ring is of Z sec- 
tion, and is arranged right-at 
the top of the_ piston, So that 
one of its edges is exposed 
directly to the pressure in the 
working chdmber.~ A seéond, 
plain, ring A fits-in the-recess 
formed by the Z-sheped . ring. 
The result of the pressure on ZA 
the top edge of thé main ring 
is to force it sto’ intimate 
contact with the cylinder wall 
and to nip the plain ring 
tightly.—September 30th, 1920. 


N°151,554 


151,426. Angust. 6th,.1919.-SHEeRaRDIsING Drums,-S. 0, 
Cowper-Coles, 11,. Thames-street, .Sunbury-on-Thames,; 
Middlesex. 


This drum, for sherardising articles by means of heating them 


with zine dust, is very much in the form of a return tube boiler, 
with the articles to be coated in the water 5; . The drum has 
® centrak tube, in, icuayti: burned retuirn ifiries fdr the 


products of combustion. Méans are provided for rotating the 
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drum, and a sliding rotary joint made at one end, so that the 
gases can be led away to a chimney. There is, of course, a door 
in the drum for the introduction of the articles and zine dust.— 
September 30th, 1920. 
151,218. March 29th, 1920.—Locx Nuts, R. W. Easton, 73, 
Melbourne-grove, East Dulwich, London, S.E. 22. 

This lock nut is really two-lock nuts made as one piece. That 

is to say, a deep nut has a cut formed in its mass, as shown, 


N°I51,218 | 





which nearly cuts it into two pieces. When it is desired to lock 
the nut the two parts are twisted on one another by the forcible 
use of a pair of spanners.—September 23rd, 1920. 








Forthcoming Engagements. 


TO-DAY. 

InsTITUTION OF EngcTricaAt Enerverrs: Scorrisn CENTRE. 
—Room 149, Royal Technical ag ag Glasgow. Students’ 
Section. Presidential address by Mr. F’. H. Whysall. 7.30 p.m. 

Junior InstTrruTION OF Enerveers.—Caxton Hall, West- 
minster, S.W. 1. Lecturette ‘‘Hydraulic Sand Packing of 
Colliery Workings in India,” by Mr. R. H. Squire. 8 p.m. 

Etectro-Harmonic Soorty.—Great ‘Hall, Cannon-street 
Hotel, London. Concert. Ladies’ night. 8 p.m. 





INSTITUTION OF MeEcHANICAL EnoiInegers.—Storey’s-gate, 
St. James’s Park, S.W.1. Informal meeting. ‘“‘ The » 
Flooring for Engineering Works,” by Mr. A. W. hall. -7 p.m. 


Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8,W.1. “‘Ionisa- 
tion and Excitation of Radiation by Electron Impact in Helium,”’ 
by Dr. F. 8S. Goucher; “Fringe Systems in Uncompensated 
Interferometers,” by Mr. J. Guild; ‘‘ The Location of Inter- 
ference Fringes,” by Mr. J. Guild ;.** A New Relay for Moder- 
ately Heavy Currents,” by Dr. Guy Barr. This will be demon- 
strated in action. 5 p.m. 

Ketentey Association oF Enorvrers.—Assembly Room, 
Cycling Club, Cavendish-etreet, Keighley. Inter-lecture with 
thé Textile Society. “‘ Economy in Reciprocating Steam Engine 
Practice,” by Professor Goodman. 7 p.m. 


SATURDAY, NOVEMBER 13ts. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-syuare, Manchester. (1) Address: .“‘ The . Education 
Act of 1918 as it Affects the Engineering Industry,” by Mr. 
fpuiey Hey; (2) discussion: “Liquid Pressure of Iron in 

oulds,”’ introduced by Mr. A. H. Goodger. 7 p.m. 

InstITUTION oF EtEecrri¢at, ENciverrs: StupEnts’ SEc- 
TION.—Visit Messrs. Fraser @nd Chalmers’ Engineering Works, 
Erith. 2 p.m. at works. + cree 


MONDAY, NOVEMBER lorx. 
BraprorD ENGINEERING SocteTy:—City of Bradford Tech- 
nical College. “‘ Chain Driving,” by Mr. G.W. Cosby. 7.30 p.m. 
IystiTuTION. oF Enecrricat,. Excrreers.—Rooms of the 
Chartered.Ipstitute of Patent Agents, Staple Inn Buildings, 
South Block, High Holborn, W.C;1._ Informal meeting. Dis- 
cussion opened by the president, Mr. IJ \B. Atkinsor. 7 p.m. 


TUESDAY, NOVEMBER I6rx 
EFFIELD ASSOCIATION or METALLURGISTs \AND. Merat- 
LURGICAL C Assembly Room Royal ‘Victoria Hotel, 
Sheffield. ‘‘Cold Working of Steel,” by Mr. G. Glenn. 7.30 p.m. 

Tue Instirure or Metats{ BrruicHam Locat, SEcTION. 
—lImperial Hotel, Temple- » Birmingham. Discussion on 
“ Hardness in Non-ferrous 4 .” 7.30 p.m, 

InstrTuTION oF ELecTRpicaL.ENgiszrrs: Nort MipianD 
CrenTRE.—Hotel Metropole, Leeds) idential address by Mr. 
C. J. Jewell, and smo concert. 7 p:m: 

INSTITUTE OF ARINE EXGMEERS—~Phe Minories, Tower-hill, 
E. “Oils for tht~Intérriat Combustion ine,” with Experi- 
ments, by Mr. J. L. Chaloner and Mr. T. McKenzie. 6.40 p.m. 

InsTITUTION OF PETROLEUM TecHNOLOGIsTs.—House of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. The follow - 
ing: papers wilk be read:: ** Colloidal, Fuel,”’ by Ma. Lindon: W. 





3. Properties..an 908; JFuel,’é 
by Mr. Haylett O’Neill...Cinematograph, 5,30,.pame: «i : is 





_ Instrrurion or Crviz ENGrveers.—Great George-street, 
8.W, 1. ees to be read: ‘‘Cross Connections on the Elan 
, ionf Waterttorks,”’ by 


Aqueduct “of thé Birsipatpox Hoggs 
Mr. Frederic William Macaulay. 5.30 p.m. 


WEDNESDAY, NOVEMBER 17rn. 

Royat ArronavticaL Socrery.—-Connaught .Rooms,..Great 
Queen-street, Kingsway, W.C. 2. Annual dinner. 7,30 p.m. 

INSTITUTION OF AvuTOMOBILE ENGINEERS.—Chamber of 
Commerce, New,strect, Birmingham. Joint meeting of the 
Coven and Birmingham. Graduat Di jon on the 
Olympia Show...7.30 p.m, 

LiverPoo.t Enerenrine Socrery.—Royal Institution, Col- 
quitt-street. Liverpool. ‘‘ Prevention of Accidents in Industry,” 
by Mr. C. K. Atkinson, 8 p.m. 

ASSOCIATION OF ENGINFERING AND SHIPBUILDING Draucars- 
MEN: West MipLanp Branou,-—Assembly Room, Chamber ot 
Commerce, New-street, Birmingham, ‘‘ Notable Bridges and 
their Vicinities,” by Mr. W, BH, Davis. 7.45 p.m. , 

Roya. Soctery or, Arts.-—John-street,: Adelphi, .W.C, 2. 
Inaugural address: ‘* Wireless Telegraphy and Telephony, by 
Mr. Alan A, Campbell Swinton, 8 p.m. 

Roya. Mereoro.oeicay Socrety.-—70, Victoria-street, West - 
minster. Special general meeting followed by ordinary meeting. 
Papers to be read : (1) “* The Clash of the Trades in the Pacific,” 
by Mr. C. E. P. Brooks and Mr. H. W. Braby ; (2) “ Note on the 
Mirage as observed in Egypt,” by Dr. W. H. Steavenson. 8 p.m. 


THURSDAY, NOVEMBER 18rn. 

Rovat Arrowavuticat ‘Socrery.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2.. Paper: “The Problem of the 
Helicopter,” by M. Louis Dainblanc, 5 p.m. 

TnstrTuTION oF AvTomoBILE ENGINEERS.—28, Victoria- 
street, S.W. 1. London Graduates. Discussion on the Olympia 
Show. 8 p.m. 

FRIDAY, NOVEMBER 19rs, 

Jour Meetine, Farapay Socigty AND SHEFFIELD SECTION, 
Institute or Merays.—Mappin Hal! of the Department of 
Applied Science of the University of Sheffield, St. George’s- 
square. Discuss papers dealing with various aspects of electro- 
plating. 8 p.m. 

InstirypTe or Merats: Snrerricenp Locart_ SeEcrion.-- 
Mappin Hall of the University of Sheffield, St. George’s-square. 
= Fleets plating.”” Conjoint meeting with the Faraday Society. 
7.30 p.m. 

INSTITUTION OF MECHANICAL. ENaryerrs.—Storey’s-gate, 
S.W. General meeting. “‘Sterilisation of Water by Chlorine 
Gas,” by Capt. 4. Stanley Arthur. 6 p.m. 

West or Scottanp Iron AND Steet InstrruTe.—Room 23, 
Royal Technical College, George-street, Glasgow. ‘‘ Low Tem- 
perature Carbonisation of Fuel,” by Major Armstromg, 7 p.m. 

Institution. or Exectrical ENGINEERS; StupENts’ SeEc- 
TION.—City and Guilds Engineering College, Exhibition-road. 
South Kensington, 8.W.7. “The Incandescent Electric Lamp 
from the Inside,” by Mr. C.'C. Patterson. 6.30 p.m. 

Juxton InstrTvTION oF ENGINEERS.—39, Victoria-street, 
Westminster, 8. W.1. Annual general meeting. Discussion : 
** Economical Transmission of Power,’’ to be opened by Mr. G. H. 
Ayres. 7 p.m. 

SATURDAY, NOVEMBER 20ru, 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS 
MEN: York Tecunica. Section.—-Priory-street Higher Grade 
School, York. “Steel Tubes and Cylinders,” by Mr, F. 5. 
Marsh. 7.15 p.m. 

MONDAY, NOVEMBER 22np. 

Tue txstrrure or ArrowAuTtIcat Enctneers.— Royal College 
of Science, New Building, South Kensington. Annual general 
meeting. Lecture: “* Education Act of 1918,”? by Mr. 
8S. T. G. Andrews, 6.30.p.m. 


TUESDAY, NOVEMBER 23np, 

Institute or Inpustriat. ADMINISTRATION.—110, Victoria- 
street, S.W.1. Informal meeting. Viscussion on “ Staff Selec- 
tion and Promotion,” to be opened by Mr. E. W. Cousins. 7 p.m. 

Iystrrvtion or Execrrica, Enomveers: Norra-WssTERN 
CENTRE.—Engineers’ Club, 17, Albert-square, Manchester. 
“The Distribution of Electricity,” by Mr. W. B. Woodhouse, 
and “‘ Some Economic Aspects of E.H.T. Distribution by Under. 
ground Cables,” by Mr. R. O. Kapp. /7 p.m. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND METAL- 
LURGICAL CuEMIsts.—Assembly Room, Reyal. Victoria, Hotel, 
Sheffield. ‘‘ Refractories for Electric Furnace Use,” by Mr. W. J. 
Rees. 7.30-p.m, 

THURSDAY, NOVEMBER 25ra. 

Tur Concerte InstiruTe.-Denijson House, 296, Vauxhall 
Bridge-road, Westminster, S.W.1. Presidential. address by 
Mr. E. F. Etchells. 7.30 p.m. 

InstrruTion oF ELECTRICAL ENGINEERS.— Institution of Civil 
Engineers, Great, George-street, S.W.1_. Papers; ‘* The Distri- 
bution of Electricity,” by Mr. W. B, Woodhouse, and “Some 
Economic A of BELT, Distribution by Underground 
Cables,”* by Mr. R. O. Kapp. 6 p.m. 

SATURDAY, NOVEMBER 27rx 

Instrrurion or Etzocrrican: ENcriveers: Srupents’ Sec- 
TION.—Visit to works of Kodak, Limited, Wealdstone. 2 p.m. 
at. works. 

MANCHESTER ASSOCIATION OF ENGINEERS.~-Memorial Hall, 
Albert-square. Manchester. Paper: :‘‘ Modern Develo ts in 
the Manufacture and Utilisation, of Coal Gas,” by Mr. F. J. West 
and Mr. T, A. Tomlinson. .7 p,m. 


TUESDAY, NOVEMBER 9077. 


InstiTvTION. OF AUTOMOBILE _ ENGINEERS CovENTRY 
Grapvuates’ Brancu.—Mayoress’ Parlour, Coventry. Paper 
“ Experience in the Field,” by Lieut: H. J. Cooper. 7.45 p:mn. 


FRIDAY, DECEMBER 3np. 

INSTITUTION OF MECHANICAL ENGINEFRS.—Storey s-gato, 
St. James’s Park, S.W.1. Extra general meeting. Further dis 
eussion on “‘The Human Factor in Industry,’” by Mr. Alex. 
Ramsey. 6 p.m. t 








THE INSTITUTION OF ELECTRICAL ENGINEERS. 
PosTPONEMENT OF DATE OF OPENING MEETING. 


Own account of the closing of streets for the purpose of control - 
ling the crowds in the central part of Westminster on. the lth 
inst.,in connection with the, thiveiling of the National Cenotaph. 
&¢.; and’ the impossibility of obtaining access 'to the building of 
the Institution of Civil Engineers; the openitig meeting of the 
session was: postponed to./Thursday;: Novermber ' b8th; ‘when the 
meeting -will-be held, at’ the Institution. of Civil Engi at 
6, pAn., oa She. provident Mr..L1..B.,Atkinson, wilh deliver his 
‘ ; ; 


Tress... nTdIT RN at 4 aa +44 . 
~ Wireless Section.-The Wireless Sectional meeting announced 
for Névember 17th has‘ been pe toned to Novemb Bath, at 
fie Tistitition ‘of Civil Bhipinieers, ® piped 79> 


& 
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a 
PUBLIC NOTICES 


ami 
TO ENGINEERS, 


a The CommissionersofH. M. 
Wi 


WORKS, nae me to receive 
TENDERS befo: 
‘ednesda: 








epared 
a.m.-on (a) and (b), 
vy. th ot eae 


Se reiaster. for the 
ENGINEERING YWORK ‘in (a) the 
Birmingham District, (b) the “Bristol District (Elec- 
trical and Mechanical), and (ec) the Liverpool Dis- 
oy for the period of one year from the lst January. 
perms of Tender and 
ebiained on application te the PEs > 


Bact: at the above-mentioned 
A ssistant. Engineers Re- 
QUTRED by the GOVERNMENT of 
NIGERIA, for service on the raliwey for 
two tours, each of twelve ——. service, with pros- 
pect of permanency, ary £600 a year, rising to 
$720 by Ponaeal increments of £30, Free first-class 
passages and single quarters provided. Liberal leave 
in England on full eiez after each tour of service.— 
Candidates, ate 23-40, who must have had good > 
rience as civil engineers on railway maintena 


all pe tonlere may be 
R OF CON- 
ag 2617 





should apply at once, in writing, giving age and briet 
details of exnerience, to CROWN A AGENTS FOR 
THE COLONIES, 4, Ibank, 8.W. 1, 


eoting M. 0442. Ap 
ame branch of HM. 
‘calees "thelr reasons for 
satisfactory. 


late war, 
not doing so are entirely 
2627 





a ssistant Engineers for 
the PUBLIC WORKS pat areen 

REQUIRED by the GOVERNMENT 
ERIA for two tours, each of twelve 
alary 


‘ter by — increments 
Free first-class passages 
Liberal leave in 


England on full salary each tour 
Candidates, aged 22-40, who must have good 
practical exnerience as civil engineers on build- 


ings, and other public works, should enekr at onee, in 
TS COTONTES, 4, 
. London, 8.W. 1, quoting M/Nigeria 9934. 
Applicants must have served in some branch of His 
Majesty's Forces during the late war, unless satis- 
y reasons for not having done so can ‘aa 
. 

» Chal Engineers — Re- 

UTRED by_the GOVERNMENT of 


NIGERIA for the Railway Department, for 
with possible extension, viz.:— 





two tours, twelve months’ serv: 


M. 10,328.—DISTRICT ENGINEERS, with a 
a's fl gy * a A ye _ oy annual 

M. 10, 330 SENIOR ASISTANT ENGINEERS. 
with a salary £720 a year. rising by 

in its of £40 to £920 a year 

M. 10,332.—JUNIOR ASSISTANT ENGINEERS 
a salary £480 a year, rising b 


of 
increments of £30 to £720 a year, an 
theventter by anzu.! increments of £40 to 
oe nee F.- <f 





aM 
y % late war, unless satisfactory reasens 
done so can be furnished, 2668 





i Engineer  Re- 
QUIRED by. the-GOVERNMENT of 
the GOLD AST for the RAILWAY 
DEP. eg on . for two tours, each 
Tonths’ service, with possible citiotion, 
ary £480 a year, rising by annual increments of 
£30 to £720 a year, -and thereafter by annual incre- 
ments of £40 to £920 a year. Free first-class p: 
and single Spentere 


. experience as Civil Engineers on Railway 
focetion and Construction, should apply at once, in 
writin ng, giving age and brief details of experience, to 
the CROWN AGENTS FOR THE CG NIES, 4, 
Millhank, London, 8.W. 1, ype J M/G.C. 10.348. 
Applicants must have served in some branch of H.M. 
orces unless satisfactory reasons for not nie — 
80 can be furnished. 


Bradford Education Committee. 
TECHNICAL COLLEGE. 
LECTURER IN PHYSICS. 

APPLICATIONS are INVITED for a LECTURE- 

SHIP in PHYS 


able qualifications and experience. In addition to the 
on? a bonus of £85 168. per annum is at present 

Applications, upon forms which may be obtained 
from the PRINCIPAL .. ‘Technical College, Bradford. 
Decenstier’ Sener not. later n Saturday, 4th 
BY ORDER. 


8th November, 1920. 





2646 


Watene. Technical Institute. 





LECTURER ‘i BQUIEED | z~ Machi Co. 
or 3 
stmiction Applied * faeaie Practical Mathe. 
by: on 
Forms 


ening 
or ‘application "and Pizther articulars can 
be pbtained from the CHIEF CL RE. Wandsworth 
Tosan Institute, taaerest. Wanlaworth 8.W.18. 
plications must be received not later than 4th 
December, "2685 





i National Foremen’s Asso- 


i the 
eed Capaity. 
ne AY 
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PUBLIC NOTIONS 


PUBLIC NOTICES 





oa» 
MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


CRANES. 
Sale by Public Tender: 


ONE ELECTRIC COAL GRABBING CRANK, 


Hammer head type, fitted with hoisting, travers! ing. 
and slewing motions, with all necessary electrical an 
mechanical! gear. Grab by Priestman Bros. of 4-rope 
centre shaft design. 








Sur weeds. fusb eveccscesccovicccce OGG, fh 

rab ca’ 41 cu. ft. 
Weight of pty empty .. 27 cwt. 
Effective radius. .......:-.cssseeeeee vee te 
Height from crane pedestal to underside # 

ae ne ee Fare $2tt. 
Height of | tift. about. . coccese SOft. 
Lowest grabbing position “below ‘crane ease: 
Current supply ........ 440-volt 3- “phase 50 cycles 


Capable of Sinise from 20-25 tons per 
Lying at -Messrs. Herbert eo Pred. 
ug h e M.K. 36,138, 
HAND CRANES AT THE ROYAL MINING 
DEPOT, IMMINGHAM, 
22 Double Girder Morris ‘ G’ Type Hand-power 
Overhead Travelling Cranes. Distance t between rails 
and floor 16ft. Working load 1 ton. Test load it 
Span between rails 34ft. bine Reference M.K 


tons. 
47,322-47,343. 
One Reference M. K. 47,344, 
load 9%, = 


(Makers), 





ito. as spore. Bat 


5ft. rriag 
mounted on 4 single flange O.I. wheels. Will litt work 
of 20 cwt. on double gear and loads up to 
10 cwt. on <n gear. Working load is 20 cwt., test 
load 30 ¢ By Carrick and Ritchie. Edinburgh. 
Reterehre Wk 47.345-6 and ? 

One Hand Traxelling Crane No gear for slewing 
motion. as crane can be easily slewed by hand Four 
carriage wheels, single flange C.1. 2ft. dia Radius of 
crane is 24ft. ang By vai 


ne gt tor et 
of n an 8. écessary brakes for lifting and 
ots Bey ated. Rail gauge 4ft. opin. Working load 
10 ewt t load thewt. By G. Russell and Co. 
Tebsnenae M. kK 47,248 
Pull specification of grabbing crane, detailed par- 
iculars Ot r cranes, permits to view “the ‘GON 
orths can be obtained on application to the CON- 
LLER, D.h.1.E , Charine Cross Huts W. 
ere to be completed and returned on or Betore 
10 a.m. on the 7th December, 1920. 





Wandsworth Taion. 


PROVISION OF TWO NEW ELECTRIC 
PASSENGER LIFTS. 


m ple’ 
t the St. Joh wa aT Infirmary, 
St. John’s Hill, Wandsworth 8.W. 18 8. 
the site for measurements, &c., can 
the Clerk of Works by by aol i ent. 


Ten an be sent in 
Omocs. envelopes e. Me F.. J. CURT. Unies 
o’e 





on Tuesday, the 7th December ~ 





Sitar IW, 1, 
Ex, 





floes, Bt. St. John’s Hill, 8.W. 18, not later than Ten 
18th November, 1920, 2614 


Borough of N Newport, Isle of 


TO MACHINERY DEALERS AND OTHERS. 
NDERS for the ge 7 
ce) om the Waterworks 
Carisbrooke of a Worth ington TRIPLE- EXPANSION 
and CONDENSING GINE, ——- pressure 
#20 Ib., built by Meisee: James Simpson and Co., 
London, and a 1914 Loco. Type STEAM BOILER, 
a Bit weit 120 lb., built by Ruston, Proctor 
and Co. Lincoln. 
The same may be seen up to _ 23rd November. 
Sealed Tenders, orsed tside ‘‘ Tender for 
be delivered 1 at my office not later 
the 23rd November instant. 
—e ons and conditions may be seen at my 


The highest or any Tender will not necessarily be 


accepted. 
T. ROSS PRATT). 
“ Town Clerk. 
Town Clerk’s Ofice, 
Newport, 1.W. 
12th November, 1920. 


London County Council. 


TRAMWAYS DEPARTMENT 
APPLICATIONS are INVITED for the POSITION 
of ASSISTANT REPAIR DEPOT 8 SPERINTENDENT 
at the Central Repair Depot of the Council’s Tramways, 
aes a a oaneey. of £300 a year, rising by £25 a year to £400 
with t y additions, making the 
total I Femianeration at present from £573 a year to £727 


amou. however, be inc 
o Feducail according 


2592 








ounts may 
to the cost of living. 

Candidates should not be more than 45 years of age 
and should have had experience in the supervision of 
the usual shop processes connected with the overhaul 
and renovation ot — tramway cars, motor Lepr 
and other v re under modern p’ 
duction methods of tenewal parts, &c., and the user 
main the plant and tools used in connection 
therewith. 

im aie must be on the yet ong oe 

rm, which specifies oe conditions upon which th 

pigs Boar will be hel 

Forms may be Sptained from the Clerk - the 
Council, County ry’ Spring-gardens, 8. and 
must be returned to the County Hall not later than 
4 p.m. on 2nd December, 1920. An addressed foolscap 
envelope bearing 2d. stamp must be sent with the 
request for a form of appiieation. 


IRD, 
2597 Clerk of the London County Council, 
ROAD PLANT. 


The Eastern District Committee 


of the Perthshire County Council invite TEN- 
a for the SUPPLY, not later than 1st April, 











1921, of the undernoted ROAD PLANT :— 

ONE 10-Ton (unladen) COMPOUND STEAM 
RO R ep nn gear, governors, 
full awning, ¥c., comp 

ONE COMPO oP.  ncuniteal? TRACTION 
ENGINE with governors, full awning, and all 





ONE §-Ton “STEAM. § Rubber-tyred END TIPPING 


both eon and lined 


one. "PORTABLE Er GRANULATOR for breaking 
chippings (medium size), to be driven by steam 


ONE Modern PORTABLE TAR MIXER (50 tons 


day). 
one M Modern TAR CHIPPING WAGON, Further 
details may be obtained from Mr. George 
Wyllie, District Road Surveyor, Blairgowrie, 
Sealed Tenders, giving detailed sptalficetions ‘and 
fall eee and marked ‘‘ Tender for Road 


Fiesty oe ma the Subscriber not later 
th December 
The ‘Comal ttee Ty nok bind themselves to accept 
the lowest or any Tende’ 
JNO 8B. MILLER, 
Dietrist Clerk, 


Blairgowrie, on mae 


15th November, 1920, 2658 





, PUBLIC NOTICES 





lenders are Invited for the 
one tae 
SET of Belt-driven BOILERMAKERS’ 
ROLLS, suitable for — with tin. plates, 8ft. 6in 
long and capable of bending these to 3ft. diameter 
clr, provided with meee of pid a on 
top roll to allow of work being 
ONE Beibdriven PLATE EDGE NS LANING. we 
to deal with plates up to 15ft. long. 
Please supply full portance to the 
Chief Mechanical Enginee 
re U ae TROPOLITAN GAS CO. “ee 
71 


, Old Kent-road, London, 
Tyne Improvement Commission. 
FERRYBOATS “THOMAS RICHARDSON ** 
AND “ G. A. RITSON.”’ 





The Tyne Improvement Commissioners invite 
Tenders for’ the si of TWO TAIL END 
SHAFTS for each the above-named Ferryboats. 


Shafts to ba of forged ingot steel, not less than 
5 3-8in. diameter under liners. Gun-metal liners to 
be Mg ee on, and shafts made and tested to 


rd of for 
and to British Standard rd ‘Specification for ingot steel 


forgings for marine pw 
Tenderers to state ints when ‘delivery —. be given. 
A detailed sketch of the shafts requ’ May be 


obtained on application to the Phas mow to whom 
envelopes. jorsed 





Tenders, in sealed end on. cover 
“Tender for ne A End Shafts, ** must be addressed 
and ivered later than Monday, the 29th 


November, 1920. not he loners do not bind 
themselves to accept the lowest or any Tender. 
By Order, 


J. McD. MANSON, 


General and Secretary. 

Tyne wapeorens Commission 7 
ewcastle-upon-Tyne, a 
17th November, 1920. 2665 





Borough of Buxton. 

LECTRICITY DEPARTMENT. 

STEAM-DRIVEN cL aie  aamameaies 
PLANT FOR 5. 


ENGINE No. 922. 

Consisting of one compound engine, by Messrs. 
Belliss and Morcom, Ltd., for pressure of 150 Ib.- 
per sq. in.. same di connie to two D.C, sbhunt+ 


ound dynamos, by Messrs. ther 
developing 52 pia at 230/260 volts 
rheostat and switehboard consisting < ‘one voltmeter, 





2 ammeters. and 2 D.P. auto. swi 
ENGINE No. oes, 
Set complete as No. 
One spare for the — 
Apply— A. B Z 
Electrical Engineer, 
Bakewell-road, Buxton. 2387 
t. Pancras. 
The Guardians of the Poor of this Parish have 
FOR DISPOSAL TWO MARSHALL’S HORIZONTAL 
ENGINES :— 


ONE 25 N.H.P., No. 23,217. 

ONE 15 NEP. No. 41,067. 
Complete with fiy-wheels, driving pulleys, main stop 
valves, governor gear, sight-feed lubricators, &c. 

These engines are in first-class running order, not 
having been used very extensively. The crossliead 
pins and brasses have been renewed and a new main 
bearing ay has been fitted to the — end journal 
of the a ag . engine. They may be inspected and 
‘upon application er on Master, St. 
Pancras ‘oe 4, King’s-road, N.W.1, between the 
— of 9 a.m. and 4-p.m. ‘any weekday except 


turday. 

Engines a be a apa by the purchaser, who will 
be required to make good any brickwork taken down 
to effect . .Tenders for purc! to be 

envelope, marked 
““Tender for Purchase of 


on re: 
Twelve noon on 


top . left- 
Engines,”’ not later than 


instant. 
J..E. P. HALL, 
Clerk to the Guardians. 
Town Hall, Pancras-road, N.W. 1. 
15th November, 1920. 2635 


Reconstruction Reinforce- 
MENT. 


APPLY for wae 


the 25th 





vantages over existing types. alker- 
Weston System is used by the of London Autho- 
rity on its vast schemes of penetra ay with 
y resent results. Agents wanted in 
THE WALKER-WESTON CO., Ltd., 
7, Wormwood-street, 
London, E.C, 2. x. 
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For Advertisement Rates See 
Page 509, col. 1. 
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PUBLIC NOTICES 


SITUATIONS OPEN 


SITUATIONS —— (continued) 


SITUATIONS OPEN (con tinued) 





(ity of Bradford. 


ELECTRICITY DEP. 
GENERATING EN 

APPLICATIONS INVITED 
GENERATING ENGINEER in the 
os of the ww ge Re, Corporation. we e 

appoin responsible throug! 
i Works Superintendent to the City Bilectrical Engi- 
eer and r for the Ns copemeae of the plant at the 
Valley. road Power §tation. 

Candidates —-s ~~ had a sound mechanical and 
electrical treini technical education, 
to@ether with experience in the rufining of a large 
modern power station. 

The salary attached to the post is at the rate of 
£500 Lyn annum inclusive 

successful candidate will be required to devote 
his whole - — to the duties of the and to reside 
within the ci 

Canv: Shem tog "inembers of the Council will be a dis 
qualification 

Liste of “duties and forms, on which applications 
are to be made, may be an Mr. Thomas 
Roles, City i Blectrical Engineer and Manager, Town 
Hall, Bradford. 

paiicatinns. endorsed ‘“‘ Generating Engineer,”’ 

ied by copies of not more than three testi- 
raven ag (which will not be returned), to be sent in 
a the first post on 


NT. 
ER. 


Electricity 


Town Clerk, 
Town Hall, Bradford, 
15th November, 1920. 2636 


(ity of Lincoln Municipal 


TECHNICAL gomoct. 
A. E. COLLIS, M.UL%_E., Principal. 
ey are INVITED for the POST of 

I©TANT LECTURER in the Mechanical Engi- 
bm Department. to commence duties ear'y in 
= 1921. 

orkshop and drawing-office training and teaching 
pa. in Sete and ry essential Expe- 
ence in rther recommendsa- 

tion. Oniversity “degree or eauivalens qualifications 

Commencing salary £330 to #300 per annum, 
according to qvalitcations and experience. rising by 
annua! ~o = of £15 to ~ & 

Form of application wher castionlore 
obtained from the PRIN yy ie £: m 
— be returned’ not later than 








v be 
ome: ications 
ov queer. 





“Jorporation of Calcutta. 
Corporation R 
en 


viene ofa got: oe 
"ious his whole time to h 


will be under 
and will be eee - 
duties and will not be allowed to take up any private 
work. His duties will consist mainly in inspecting 
my reporting on the Improvement W: carried out 
by the Calcutta [Improvement Trust while these works 
are im progress and before they are taken over for 
tenance by wien ef Calcutta. He will 
be required to reside in 


The appointment is aubject ¢ to = Provident Fund. 
leave and other service ruies of the Corporation and 
may be termii at any time by 6 months" "nokia 
on either side. The Provident Fund contribution is 
6% per cent of the monthly salary aad on an aueicelins 
oy i is —_ by the Corporation. 


nd 
*em@hdidate will be “required to submit to a aon 
—_ pees Joining = appointment. will 

be required to take up his dutiés within two mon 
Of the Gate of reveiving notice of appoin’ t. 

B.—The salary of the appointment is 
Rs. 1000 per month. The person appointed will be 
required to keep a motor car, for the upkeep of which 
an allowance of Rs. 100 per month will be made. 
There are no other allowances. The cost of the motor 
car will, if desired, be advanced by the Corporation 
and recovered in monthly instalments spread over a 
— of not more than 3 years. 

will be given to candidates who are 

odipentie members of the Institution of Civil Engi- 
neers or graduates in engineering of a univefsity and 
have had experience of construction of general muni- 
cipal engineering and city improvement works. par- 
ticularly in regard to water and drainage works and 
modern methods of road construction. 

D.—Applications shoul accompanied by copies 
of recent testimonials and a medital certificate of fit- 
ness for service a Candidates should state age 


ahad 





os the POST of 


AC HHANE, Appia Ho. 218. Qcteber 140m, 
Ti  heeet 


T-CLASS ENGINEEBR.—The 
CC under Bot No. SS 
9 





FILLED 





W4NtzD: EXPERT SALESM for Commercial 
Electric Vehicle with estab! reputation ; 
aotenang  opeere tunities for first-class men of 
acdres A | fl oaptiey a experience, ar, Tre- 
0. way 
Publicity mt 2622 a 





aa MANAGER for Indian Branch of Well- 
xaows, British Pogioecias ey, fonnd 
bene 3 ow- 
ge of Hindusta: estrab) @$ accustomed to control 
of Ew and ~* staff. Only first-class —— 
cations, accompanied by full particulars and 
teferences, will b be BS oo —Address, 3563, rerhe 
Engineer Office. 2563 a 





ANTED, SIX First-class SALESMEN, Accu 
tomed to Handling Second-hand Plant, both 
Electrical and Mechanical. Apply with references and 

Salary required. Only good men need apply. 
W. H. PEASE — 0. Kingsgate-mansions, 


Lion-square, W.C. 2606 a 





OMMERCIAL ENGINEER REQUIRED, Capable 
4 aero and Manage a Company for exploiting a 
tented house-heating system expected 


to be 
of elueel impo: Relea | indispensable. By 
letter only ORASANEN: 12/13. Po Eo. ¢ 


ultry, E 
OMMERCIAL MAN REQUIRED to Take Cherse 
of Engineering Department in British Export 
House (London or ageaiee) 5 must ve con- 





be thoroughly conversant with all office routine con- 
nected with the same{ pfeferencée given to man with 
experience of Machinery, Metals and Hardware 
Markets in China. Age not over 40, State past 
experience, in detail, expected, age o te full 
particulars generally.—Address, cee — 


ce. 


NGINEER, Competent, REQUIRED, P iy 4 Oon- 
versant with the and R of Large 
Quadruple-effect Evaporating Plants, Only those 
men with the above experience and able to make 
sketches need apply.—Addtess, 2609, The el 
ce. 











NGINEER-SALESMAN, About 27 to 32, NEEDED 
AT 0O Selling r nivariatng 
lliery 
other trades; similar experience nécessary. Only 
high-grade, brainy, smart men who CAN secure 
ordefs on own account need apply. speeld be expert 
correspondent. Continuows travelling . 
State experience, salary, when free, &c,—Address, 
2657, The Engineer Office. 2657 a 





NGINEER SALESMEN ta 
England and me, a reside n these 
districts and have some knowl 
patient of on ag on Haishns. 
oller-house ulremen 
and energetic engineers wishing to ohh ap up hits wae 
will be trained for a posted in the works and on out- 
side erection work. 1 salary. meer os 
and commission paid.—Address app 
age, details of edueation and a nerd. 
Engineer Office. 4A 


Works M QUIRED for North of 

England ing 500 hands; Only & 
mi a enerty and arive about him will be oon- 
si State e: nce, nee ond salary aren _ 
A » 2623, The ‘hgineer O. 





Works MANAGER WANTED. <Accustomed 
Small High speed Steam Engine and Internal 
Combustion Engine Manufacture, for works employipg 
about 50 hands North Lancashire district. State 
qualifications and salary required.—Address, 2672, 
The Engineer Office. 2672 A 


ANTED, a Competent DRAUGHTSMAN Accus- 
tomed to ee ana General Contractors’ 
Work.—Apply by let ving f full partioulars and 
spate fe uired, to THE diev AND BRIDGE res 
RING O0,, Ltd., Darlington, 2656 
ws TED, First-class DRAUGHTSMAN, Acous- 
tomed tO Desigh of Marine Diesel Engines, for 
South Coast; give full details of experience, age, 
salary required and at liberty.—Address, 
2590, The f Engineer Office. 2590 a 











ANTED, First-class LEADING DRAUGHTS pe. 
oughly experienced in the Design of Blas 
rnace and Steel Works Plant, to Take Chara ob 
rawine-odtice of firm in South Yorkshire manufactur- 
ing this class of machinery. No application will be 
considered unless the candidate has such experience. 
Please give full particulars of the same and salary 
required. The position would be a permanent and 
eehee ra one tess the right man.—Address, py at The 
neer 677 A 


ANTED IMMEDIATELY 
DRAUGHTSMAN. one with 
Heating and Ventilating essential—Apply by letter, 
giving full particulars of previous experience, age and 
salary required, P2402, The Engineer Office. P2402 4 


asap. in 4 Bongos, Office, a Good DRAUGHTS- 
Experience and Construc- 

tional Work. oa opening for a suitable man. 
age, experience and salary required and refer- 
ences.— Address, P2301, The Engineer Office. P2391 a 





EXPERIENCED 
* good knowledge of 








ANTED, JUNIOR DRAUGHTSMAN or AD- 

VANCED IMPROVE for small progressive 

firm manufacturing on Engines; preference given to 

one experienced in Small Two-stroke Vertical Oil 
Engines ; nn EL Sy to right man. State age, ex- 

perience, salary required and references. ee 
2588, The Engineer Office, A 





ANTED, JUNIOR DRAUGHTSMAN, with Ex- 
perience in Ammonia Refrigeration Machinery ; 

m ee pas ae = 
ng: & ‘oving position for 

&@ good man. Rite saint Ary and give reference in con- 
Adence. —Address, 2684, The Engineer Office. 26844 





D, THREE DRAUGHTSMEN, with Con- 
siderable experience in Steel Works Design, 
lanufacture and Maintenance of Plant and Machinery, 
inointing, ee Mills, rnaces &c., for large 
steel works He xt ue Years’ agreement; free 
Passage out ood ome ohe but exPerienced men 
with the right qualifications need apply.—Reply by 
letter only, giving age, salary expected ag references, 


2 confidence ae waa. Ltd. Capel House New 
“street. E.C. 2539 ag 
Want. Two BEACON TEMED. Preferably 
ith experience in Stedl Carriage Construétion. 


w 
Applications from Ay accustomed to Structural, 
or Torpedo Work will receive consideration. 








NGINEER’S SECRETARY IN LARGE GE ea Bi 
E THE MIDLANDS. AN 


L De’ 

WANTED for Confidential Secretarial Work in office 
and outside. Man required must be experienced in 
office routine and correspondence, and id also have prac- 
tical experience and & Ting Con 
structions! Work.—Address, with references, stating 

experience and salary required, 
Posél. ‘The Engineer Office. P2361 a 


—— MANAGER WANTED; Must be 
hly peoio S » the Production of iron 


ti and 
-y pol knowledge of 


pad re yw to aa ze oe eee carry oD 
xperimenta on _ class casings Aad 
particulars as to =" 








Malleable 
E: 


some 
With fall 
and agé, 2678, The Eagineer 





the fourney to 
tta. 
¥.—Applications 


will be received pine 
mgdom up to the Ist December. 1 102. 20 ‘ 


ton, Est., B.Se., M. tas B, 140, “ae a 
from who: further inf 


m eny 
J. OG. pop me 


the Corporation 
Central Municipal Ovfice. Caicutta, 
The 12th Cctober. 1920 2495 


Paddington Bo Board « of Guardians. 


APPLICATIONS are oN VEE for the APPOENT- 
MENT of ENGINEER at the Paddington Infirmary, 


-road. 
Candidates thust be 74 qualified and capable 
of Taki Responsibility for the ——- - the bsg 


street, G ° 
may be obtained. 





; annum, 
together with unfurnished house, gas and 


lighting 

Applications, stating qualifications and previous 
experience, together with three references, to be sent 
to the CLERK TO THE GUARDIANS, 313- 319, 
Harrow-road, Paddington, W.9. not later than the 
30th November, 1920 2686 


ihe (Commissioners fur the Port 


OF CALCUTTA. 

REQUIRED for India, ENGINEERING 
DRAUGHTSMAN, with experience in dock design, 
ineluding steel construction and reinforced concrete 
work. Preference will be given to a man with dock 
office training, preferably with the Admiralty. 
Applications will only be considered from men with 
the highest technical qualifications. Salary will be 
not less than Rs. 750 per month and will depend on 
the qualifications of the candidate. Three years’ 
agreement, which may be renewed if satisfactory ser- 
vice has been rendered. Passage paid. 

Applications to be made to the Commissioners’ 
Consulting Engineer and London Agent, Mr. J. 
ANGUS, M. Inst. C.E., 10, Prince’s-street, West- 
minster. from whom further particulars may 
obtained 2608 


Western Australia. 


LOCOMOTIVE DRAUGHTSMAN. 

A competent LOCOMOTIVE DRAUGHTSMAN is 
R ead IRED for the Western Australian Government 
Railways. A thorough knowledge of the design and 
construction of most recent locomotives of all types is 
required - workshops experience is also an essential 
qualification. Age not to exceed 35 years. Com- 
mencing salary £400 per annum; period of engazge- 
ment 3 years with increments of £ each year. 
Appointment will be subject to the rules and regula- 
tions of the Western Australian Government Railways 
and the conditions and privileges to the Depart- 
mental Salaried Staff Regulations. Successful appli- 
cant will require to commence his duties at Midland 
Junction, Western Australis within 4 months from 
the date of his selection. Second-class steamer fare to 
Western Australia will be allowed and half-pay from 
date of sailing to date of arrival in Western Australia 

Written application, accompanied by testimonials, 
birth certificate, or statutory Paeclaration ab to date 
of birth and nationality, medical certificate, together 
with full particulats of applicant's technical qualifi- 
cations, general education and experients, and state- 
_— Lt. =o eae spplicant | a bw or single, will 


TT CENEEAL FOR 

WESTERN AUSTRATIA, MIS /118, Strand, London 

up to the 7th December Seningion: should be 
ked | Locomotive Draughtama: 2575 











| Praticulars, 2613, The 


J Gok ASSISTANT ENGINBER REQUIRED 3 
eo and Buying _——— —~ 24 
firm of. Chemical E The post offered is 
progressive >_> with excellent pncetuniiiee 
SS ae and —, tapi, » etieen ts 


young and 
ee a ee with the tidimate obiect ae cg 
Address ‘plications stating, tgs details 
tion and experience, 26 


N ANAGER REQUIRED for ‘a Projected Ww 
branch; salary and ge plus one- net 
profits. Only those who have etisting connections 
with the Clyde and 
with some pnowietee of Small Teolg, 
Applicants must state minimum salary 
also fullest 


of branch i 
Bae Bratch ett “Ate 
TALL 


URGIST. — T. 
REQUIRED for London firm; know 
Automobile Work an advantage.—Address, i. 
Engineer Office. 25865 a 


N ETALLURGIST WANTED IMMEDIATELY for 
general foundry as produttion metaliurgist and 
for special res work on cast iron and non-ferrous 
metals. Mast be fully qualified and have previous 
works experience Address, stating salary fequired, 
2564, The Engineer Office, 2664 a 





| Eovest as half 
of | ith ae a 





GIST 
ot 








NGINEERING WORKS MANAGER— 

Bg —— capable MAN WANTED to 

the development of New Engineering 

Works in the Midiands and afterwards to carry 

on in constructional and general engineering 

work, including foundries 

A skilled man who has had drawing-office 

— shop experience, casing, the control of 

engaged in jon of Stent required 

for collieries, also heavy machine and con- 

structional work, would find this an vopportenity 
for the full use of his abilities, 

gm = tes would be by salary and bonus 


results 
folios. “which should state age and salary 
required, and give full <a of experience 
together with copies testimonials, also 
giving particulars of any y rederenices for use if 
required and mutually agreed to, 
. Smith and Son, eee 


Box 2444, c/o W. 
tising Agents, Strand House, London, W.C. 2 
P2389 a 





gt! SUPERINTENDENT.—PROGRESSIVE 
POSITION is OPEN to first-class MAN who can 
get_ Maximum results ¢roup of modern shops ; 
highest-crade Engine Castings, details up to 15 tons 
weight, output round 250 tons. per week. _ Only first- 
class man with high tech an ow: 
ledge, and with proved record in similat position need 
apply, stating age, salary exp ec. 
—Address, 2596, The Engineer Office. 2696 a 











ALES a. about 30 Years, bo. Assist 
Esti good and 


jg oe Io should estate age, Speiens and salary 
regaired to THE LEEDS FORGE CO » TAN, Eom. 
48 A 





y ANTED, TWO FIRST-CLASS DRAUGHTSMEN 
used to Iron and Steel Works Pract’ 
stating age, experience salary required and 


married or single, 2451, The Engineer Office. 2451 4 





DEAUGHTSMAN | REQUIRED ONCE_ for 
* General Engineering Works in Midlands ; ; Work- 
op 


and Drawing-office experience essential. — 
Address applications, stating full details as to age, 
Qualifications, experience and salary, to 2661, The 
Engineer Office. 2661 A 


RAUGHTSMAN REQUIRED in London, with 
ex the Design of Oil 


261i, fhe Basinesr 


=] [RcGHTsMan REQUIRED, Thoroughy Con 
versant with the ky ag and Construction of 
Mineral Oi] Refinfhg and hale Oil Plants.—Apply 
by_ letter, stating experence and salary required, 
2584, The Engineer Office. 2684 a 











RAUGHTSMAN WANTED, Suitabe for Cabinet 
Work, capable of Making Designs to Scale and 
Setting Out in Full for factory use.—Address, stating 
age, ence and salary requitel, 2577, The = gi- 





(TWO) WANTED for Furnace 
revious <r ante 


Grawing 


RAUGHTS tl 


quic! K spcurate, me men vinot *jantors) ca 
fet an 

rience, and Me a reared ox No, 80, 
Market-street, 





| DP Sas Boxe er tet 2 Mp. Touring “Oar and 

Commercia Pvehtcls ce respectively, to be pro- 
ook ‘ym quantites. “Special eee = = mee in this class 
of work absolately essential.—Add 2586, 
Engineer Offi 258 


6A 





IRST-CLASS es ey So (for 
e Design of large new 


I Wor' A. gd Hoists 
(2) Steel Furnace and Roller Mi Plan 
(3) Estimators 3 Blast Furnaces, Furnaces 
and Rolling Mill Work, 
Only men with a in the class of work 


te need ap 
PE -—s must state their experience 'm detail. age 


sal ired, 
sore SIMON CARVES, ee » petals owt ~ 
partment, 20, Mount-street, ‘Manc 2360 





ag AS -QUALIFIED and Experienced DRAUGHTS- 
AN, with knowledge of Furnace and _ Boiler 
Loan eS. 


Construction ; permanent position ; 
1 par- 


Applications “treated strictest gonhidence, 
iculars to ax ‘ E.P.O.,” Davies and Co., 


Pinch. Jane, E.C. 2667 a 


AILWAY CARRIAGE and WAGON DRAUGHTS- 
MEN WANTED by Midtand firm; must be fuily 
ne 
gi- 
a 





experienced - all classes of work —Address, 6 
— > ee Sead CASS eogulret, BON, Tees 
neer 


aryet, Canes 2% WAGON DRAUGHTS- 
R** D by ilway Company; must 
be well up Be Mat ematics and 38 a have 
good ledge. Siplery to 
£350, with £35 cost of hving nus, State age, ex- 
perience and examination successes.—Address, pee 
The Engineer Office. P2882 





ge Hu AT —_— gg ano TOOL DE- 
Rs ER used Lc. Fnging. Work.—Apply, 
ng fullest tulaze re, skpet ‘er 
my es een 
SBrodac tion,” Rahaethst MOTORS, 


wages 2 
timonials, to 
Works, Huddersiie 








‘ wi 
possessing shop and electrical “experience. Crane 
Wor nchester riet.—Address salary and other 
particulars to 2659, The Engineer Office. 2659 « 
ee ee and Steel write, giving fall xp 
ntinen ndon ving fu 
fis” gets 








AP ian fort are INVITED from 


Experienced 
for of MACHINE SHOP 


FOR one with caoeeees Of the Mannfacture 
oe eg Vehicle Compofients preferred; good pros 
8 tight mau, Applisstions. stating wages 

to Managing 


sent Director, 
STALL FORGE, Ltd, Deeds, a 





Re D _for Government Establishment agoe 


AUGH AN, with wide exp, 

Blegtrleal and Sclentife Tngtrument Construction’ tn 

ectrica nowled 
ing bitty ‘cesential. Wage (ineluseud 
=~ inet oe ees £6 6s, inclusive) 

OND AUGHTSMAN, for Scientific 
Design, preferably with experience in Ble. 
Photographic A peaen. Wages £5 15s, 
Be hy of 4 2 — ‘ 

er qualifications sine equal, preference w 

PR ny Bg ys gen Prefere1 Will be 

ply, giving rolegunoe and stating fall ps 
of training, pre-war experience and military 
Box No. a, 8. H. Benson, Ltd., or: 
London, W.C. 2 


Ins strument 
Clrical ay, 
(inclusive) 


Tticularg 
8e) TViee, 
‘y Hall: 

634 4 


a 
REMAN FOR FIPrINeG —Firsteo} 
MAN REQUIRED to Departinent vt 
70-1 100 men, on high-class medium-size Gas and on 
Engine Work, Detail Fitting and Assembly Appli. 
cations only considered fren men with proved record 
in similar pos{ tion with Arms of standing Address, 
stating age, salary expected, Xc., in confidence. 2504" 
The Engineer Office. 2504 4 





SHOP. 
Control 





REMAN, IRONFOUNDRY, for Found: 
London: must be weed to Genera) 
‘ork of ail baer in Dry Green an Loam 
State references and salary reauired. Permanent jai 
to good man.—Address, 2683, The Engineer Office, 
- 2683 A 


ae 


near 
robbing 





UNDRY FOREMAN WANTED to Take Charge 
: of small Foundry in General Engineering Works, 

60 miles from London; ‘must be thoroughly up to 

a and competent man, capable of int; ducing 

to f se present output. State salary 

expected ¥. married or single—Apnly by lelte 
— to “X.¥.2Z..”" c¢.0. veers Barker and Song 
o Bhs Badee row, E.0, 4 2066 4 








SITUATIONS WANTED 
Experie Pneed 


DYAREIESA, — Shes. Cost 
com) 


orkmen 
SEEKS” APPOINTMENT Po SCIENTIFIC "ase 
TAN gad for invention.—Address, P2381, the Engineer 
2381 R 





GENERAL MANAGER . M.I. = E.. 
8.1. ww dl ESIRE 
and office 
energet! 
weternraondel | specialised in 
Yooomotives and ages, motor vehicles, iron and 
steel manufacture, general engineering.— Address, 
Major G. R.-R., 12, Mornington-villas, Bradfor 

P2310 B 


_— sales 
routine; recognt: labour : 
resourceful and bighty re 

earri 





ee E., Aged 30 Years, DESIRES Post. 
fae TION LEADING DRAVGEISMAN. ENGI. 
NEER, or ASSISTANT MANAGER; excellent know. 
ledge of foundry work and general engineerinc : keen 
and not afraid of hard work. Accepted candidate for 
AMAC.E. Willing to specialise. State wage if 
possible. —Address, P2303, The Engineer Office. 

2393 B 





N GINEER, Good Drauthtsman Designer, 
bufidine constructional, machiné desicn. piant 
anes, installation. Wide BS a ge eXtensions, 
tenance. Age 29. terview immediately, 
Toneon. £400.— Address, pose The E me Office, 
2397 BL 
N Experienced PRODUCTION ENGINEER SERKS 
POSITION of TRUST. Excellent = references, 
Now 
Office 
a BUYER 
with ga high 
handling large 
neet Office. 





disengaged.—Address, P2386, The Engineer 
. P2386 B 





Aged 382, SEEKS POSITION 
ws) ly recommended, 
~—Adidress, P2379, " 
P2 





UYBR, Who Has an Exceptionally Wide Know- 
ledge of the markets of the country, and who has 
spetasiioss. in purchasing derartmental orranisation, 
ts now to NEGOTIATE for NEW POST. Is 
has a good 
techn materiais.— Address, 
P2349, The Ensineer Office. P2349 B 
LRT ENGINEER (32), 
AMIC.E., AM.LE.E., is 
GAGEMENT at ee early date; 
pract experience ; 
engineer or involving research 
—Address, P2090, The Engineer Office, 





B.Sc. (Hons.), 
OPEN for EN. 
sound technical 
post with con- 
work preferred. 
P2090 B 


RE- 





Daye t ‘R, Good Commercial Training. 

rar ler he pigs eee ol as i 
* fluent F 

2 Othe P2311 B 


SEEKS Post- 





B.N. (Retd.), 


Bron aa 


ternal combustion envines. 
cellent reference. —Write, 
L, ROBINSON, 141, Rock-avenue, Gijaghan, bat. 





INGINBER SEEKS POSITION; Last 9 Years as 
foreman and ge 7 up- -to-date machine shops ; 
well acquainted ian Tn methods of production ; 
ambitious.—M. F 26, “Buahey-road, Harlington, 
Middlesex. P2380 B 


——, Sound Commercial Training, SEEKS 
‘4 POSITION in Far Fast as Representative or 
véller; 9 yearn’ a experience.— Adress, 
12, The Engineer Office Pesi2 Bs 





EER Yenrs’ Experience, SEEKS RE- 
NGPONSTBLE POSITION. Steam, mechanical, and 
ectrical knowledge, all enginerring. 


c. 
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ppg a (86), Sound Technical and Practical 
P gl and good comtercial experience. 
SEEKS Shepeagtlh ie POSITION 3 experience in manu- 
foture - colliery and general machinery and con- 
struc: furnace and coke oven plants. Respon- 
sible Donttions held in DD. and an outside plant 
erectio Address, P2375, The Engineer “ow ‘: 





15 Years 


NGINEER (38), B.8c., Eng., A.M.LE F. 
practice! experience in design, Seeairertion and 
operation of power planta, works management and 
‘aining. SEEKS RESPONSIBLE Pposl- 


TON Address, P2342, The Engineer OB cs. Ts 





or RS’ BOYER (Tratned Engineer) and 
ARSISTANT.. R liberty January 316t, SEEKS 
-. fer han hs Thorough knowledge of all 
and varied experience of steel works. 
electrical aa meet industries Bxcellent — as 
tion of mmngeng and business experience. d 
organiser.—Address, P2376. The Engineer Bite 
4 
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ss GENT., 29, Single, My Eagitsh. Good 
F constructional einige eps o land measurer, 
engineering and business experience, eat heS SITUA- 

TION, Hngland or abroad.—t£. D,, Goldsmith 
avenue, Acton, London, W. 3. P2390 B 
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Cockerill Blast-furnace Gas 
Engines. 
By Professor H. HUBERT, Liége. 


Tur advantage of the direct utilisation of blast- 
furnace gas to produce motive power in iron and steel 


difficulties which, I .think, it must be admitted, 


| Say that heat is so cheap and so plentiful that he is 


deterred some of your manufacturers from pursuing | justified in throwing it away. I am confident that the 


the subject 


have been overcome by the persistence | blast-furnace gas engine has an enormous future 
of this one firm, Attention may be directed especially 
to the fact that breech end failures are now practic- 


| before it, and that out of the evil of the war will come 
| this good, that iron and steel masters, no less than 


ally unknown in Cockerill engines, that the improved | owners of coke ovens and others who are now losing 


form of governor which I described before the Tron 
and Steel Institute a few years ago permits of a high 


| part of the heat that is developed in manufacturing 
processes will be compelled to conserve it and turn 




















FIG, 1—7400-B.H.P. FOUR-CYLINDER, DOUBLE-TANDEM, DOUBLE-ACTING BLAST FURNACE GAS ENGINE 


works is no longer questioned. The increasing need 
of mechanical power, the necessity of economising 
fuel of which the reserves are not inexhaustible, the 
high price of coal and the economic situation, oblige 
iron and steel makers and manufacturers in general to 
reduce in every way possible the fuel consumption by 
using machinery giving a high thermal efficiency. 
Your readers are well acquainted with the work that 





FIG. 2—CAM-OPERATED VALVE GEAR WITH ADJUSTABLE RODS 


was done in this direction before the war by the | 
Cockerill Company of Seraing, but I venture to think 
they will be interested in the most recent develop- 
ments which have been made by this company, par- 
ticularly as it will be seen that many of tho difficulties 
Which have faced the builders of big gas engines— 











degree of control, that = new form of valve gear has 
been introduced which is not only simpler, but gives 
such effective scavenging that over 20 per cent. more 
power may be developed from a given cylinder than 
hitherto has been introduced, and finaily, that by 


employing waste heat boilers a great deal of energy | 


that used to be discharged into the atmosphere is now 
recovered. 


hd 
“i 


& 


ie 


their waste gases to useful purposes. It is in the hope 
of showing that the defects of the big gas engine have 
so far been removed, that it is now as reliable as any 
steam engine and, of course, more economical, that | 
ask permission to put before your readers this brief 
review of developments made by the Cockerill Com- 
pany. : 
Afterjhaving run satisfactory tests on a small 





One of the disadvantages under which the blast- 
furnace gas engine has always laboured in your country 
is that the ironmaster had more waste heat to dispose 
of than he required in its equivalent of power. Hence 


| he was, and in many cases still is, indifferent about 


efficiency. But the time has passed when anyone can 








FIG. 3—GOVERNOR{ OF GAS-DRIVEN BLOWING ENGINE 


: engine of 8 horse-power* installed at their own works 


in 1896, the Cockerill Company constructed a single- 
cylinder four-cycle gas engine of 200 horse-power, 





* The result of these tests made by the author was pub 
lished in an article which appeared in February, 1897, in the 
Annales des Mines de Belgique. 
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which, on tests made in 1898, gave such good results | 


that another engine of 575 horse-power was put in 
hand. It had one single-acting power cylinder driving 
a blowing tub for blast-furnace work and was exhibited 
at the Paris Exhibition of 1900. Exhaustive tests 
were made in March, 1900, on this engine, which was 
really ahead of its time and marked the beginning of 
the evolution of the large-power gas engine. 

‘The following table gives a résumé of the improve- 
ments, from an economic point of view, brought out 
since that time :— 


Description. Date of 


trials. — 
1.H.P. 


8 horse-powerengine.. .. .. .. «. 1896 

200 horse-power engine, single - cylinder, July 19/20th, 
single-acting, constant admission... .. 1898 

600 horse-power engine, single-cylinder,| March 20th, 
single-acting, constant admission. . .| 1900 

1500 horse-power engine, double-acting| Jan. 9/10th, 
tandem, variable admission .. .. ..! 1906 


The progress made by the Cockerill Company in 
the construction of its engines may be summarised 
as follows :--- 

(1) The progressive elimination of dust from the 
gas, which has now been_ successfully reduced to 
0.002 gr. of dust per cubic metre. 

(2) The introduction in 1902 of a double-acting 


Power. 


5.26 4.03 
213.9 


825.8 
1755.06 | 


simply modifies the amount of gas, depending on the 
load on the engine. This system allows the compres- 
sion to remain constant, which is necessary at times 
to equalise the inertia of the moving parts and also 
to give a higher thermal efficiency. 

(6) The Cockerill Company adopted in 1906, for 
large engines, valve gear operated by cams and 
adjustable rods which worked in such a satisfactory 
manner that it was fitted to all engines up to 1914. 
Fig. 2 shows the arrangement of this valve gear, <A 
tandem double-acting gas engine fitted with this gear 


Indicated 
thermal 
efficiency. 


Consumption of 


Consumption of gas 
heat per hour. 


per hour. 
LLP. 


Cu. met. | Cu. met. 
5.30 
3.329 





B.H.P. B.H.P. L.EP.| B.H.P. 
Calories., Calories. 
4030 5300 


2775 3265.7 


15.77 
22.9 


2.830 


2.510 2520 3106.8 25.20 


2.392 29.84 


or 84.4 
cu. ft. 


| 2.155 
| or 76.67 | or 8400 | or 9340 
B.Th.U. | B.Th.U. 

| 


3.156 | 
| 


2129 2363 
| 


| cu. ft. 





was submitted to tests in January, 1906, by Professor 
A. Witz and the author, and showed a total thermal 
efficiency of nearly 27 per cent. 


done and the available heat in the gas used to produce 
it. 
It may be remarked here that, contrary to the 


The total thermal | 
efficiency is the relation between the effective work | 


bearings is no longer carrying its proper proportion 
of load, with the result that fracture of the erank shaft 
or web may take place. The Cockerill Company 
abolished this type of crank shaft and brought out the 
overhung crank for all sizes of engines. This important 
improvement necessitated considerable modification 
in the form of the main frame, which is now of the 
circular type of very strong design. This is the type 
of the Cockerill engine as it was in 1914, 
THe Larest Tver. 

An engine of 7400-B.H.P. with four double. 
acting gas cylinders arranged double tandem, Which 
the Cockerill Company had built for its own power 
station shortly before the war, is shownin Fig. 1. Thig 
engine was just being installed when war broke oxit 
The Germans, who were in occupation of the country 
and were busy taking away all kinds of material and 


| destroying what they could not take away, nevert})o. 


less allowed the erection to be completed, and t)h\> 
engine, which was the most powerful built up to that 
time, ran perfectly after being started up and co) 
tinued to give entire satisfaction. After watchin. 
its performance for some time and seeing how extr, 
ordinarily well it ran, the Germans decided to con, 
mandeer it. They carefully dismantled it with all jis 
fittings as well as the engine-house and sent it away 
to Germany, but the electrical equipment they 
smashed up completely. They were busy re-erect jiu 
the engine at the works of Niederrheinische Hiit1.. 
at Duisburg, when the war ceased. The Cock«,i|| 
Company was then enabled to take possession of 1 },o 
engine again, and it has been sent back to the work. ;1 
Seraing, where it is now being re-erected and \j|| 
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gas engine driving a blowing cylinder of 1200 brake 
horse-power. This increase in size was rendered 
possible by a complete water cooling of all the organs, 
not only of the exhaust valves and pistons, but also 
of the piston-rods. 

(3) The adoption in 1903 of a rational arrangement 
of the cylinder. Up to then, by one of those curious 
phenomena of conservatism which are continually 
found in machine construction, all the valves were 
placed underneath the cylinder, giving to the breech 
an asymmetric shape and one which was very un- 
favourable to withstand the working stresses. From 
1903 the inlet and exhaust valves were placed sym- 
metrically above and below the cylinder. 
same time the construction of the cylinder and its 
casing were carefully considered with a view to with- 
standing better the necessarily unequal expansion 
and to permit easier dismantling of the cylinder ends 
for access to the piston and valves. 

(4) The adoption of compressed air starting and 
magneto ignition. 

(5) The replacement in 1905 of the hit-and-miss 


governing by a variable inlet valve gear under the | 


control of the governor. The valve gear was worked 
out to give either quality or quantity governing. In 
the former method the governing does not alter the 





At the | 
| shaft, with main bearings on each side of the crank, 





practice of German authors, who take for the base of 
their calculations of efficiency the lower calorific 
value, the Cockerill Company has always taken the 
higher value—measured by the Witz bomb—which 
in the case of blast-furnace gas is about 10 per cent. 
higher. By taking the lower value the consumption 
per brake horse-power hour of this engine would have 


| been 2066 calories and the total thermal efficiency 


32 per cent., a figure which, it is believed, has never 
been surpassed with this type of engine. 

(7) Finally, in 1912, the Cockerill Company again 
made important improvements in the general design 
of large gas engines. Up to that date it had, like other 
makers, fitted all its engines with a double web crank 


the shaft being extended on one side and earried by 
an outer bearing. Upon the extension was mounted 
the fly-wheel, armature, or rotor, as the case might be. 


| This arrangement has the great objection that the 


shaft is supported by three bearings, which are each 


| subjected to different loads operating in different 
| directions. The result is unequal wear in the bearings. 


It is impossible to prevent this unequal wear, which 


may be still further aggravated in stations where the | 
| ground is not very solid or where it is subject to move- 
|ment due to mining operations. 


Under these con- 


total volume of mixture admitted at each stroke, but ! ditions, therefore, it may happen that one of the 





| the piston. 





PIGS. 4 AND 5—CONSTANT-COMPRESSION INLET VALVE GEAR 


shortly be at work again. During the war the engi 


| neers of the Cockerill Company who remained at the 


works continued the careful study of the design of the 
engine with a view to its improvement. Two of the 
improvements made, one of which has brought about 
a considerable advantage in the utilisation of blast- 
furnace gas, are described herewith :— 

(a) Inlet Valve Gear.—This important change con- 
sists in the introduction of a new inlet valve gear 
which gives constant compression—Fig. 4—and which 
can be applied equally well to electric or blowing 
engines. In this valve gear, which is much simplified, 
the mixer valve A is operated by the cam B. A piston 
valve C, which is solid with the mixer valve, covers 
the gas and air ports D and E. Concentrically an« 
inside the piston valve is placed a lantern G, which is 
operated solely by the governor shaft through two 
small vertical rods traversing the inlet valve chest. 
It follows that if the lantern G is in its top position 
the piston valve C of the mixer valve will uncover tlic 
air and gas ports in proportion to its lift, and that the 
mixture will be admitted during the whole stroke of 
If, on the contrary, the lantern is in its 
bottom position, the gas port will remain covered 
during the whole stroke of the piston and air alone will 
be admitted to the cylinder. For an intermediate 
position of the lantern, the gas port being partly 
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—_—_ 
covered, the length of time during which the mixture 
is admitted will be reduced, the more so as the lantern 
takes a lower position. 

This valve gear, which gives perfect governing of 
the engine, consists of several very simple parts with 
practically no upkeep. The lubrication by Stauffer 
grease cups is the only operation needing attention. 
Fig. 5 gives a good idea of the simplicity of the gear. 
Avery careful valve setting allows of a more complete 
scavenging of the cylinder taking place, and in conse- 
quence & larger explosive charge is drawn in at each 
stroke. Both the power and the efficiency of the engine 
have, by these means, been increased. Figs. 6 and 7 
show comparative diagrams from a tandem double- 
acting gas engine of 1350 horse-power. Tig. 6 was 


parative diagrams taken From eng. N°5082 running 
on blast furnace gas 
_With the old trip valve gear (Jun 4°” 1913) 


| \ 


\ 


M P=67,56 lbs fo” 


ee 





U — comnthinill 


Diam of cylinders /” 000 
Stroke of pistons 4” 100 
N° of revs per minute 100 


With the new valve gear (Aug 7th /H'9) 





M P= 83,2 Ibs/o" 





k—-305,8 lbs 2 
\| 
U 
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FIGS. 6 AND 


taken with the old valve gear, which was then removed 
and the new gear substituted, the resulting diagrain 
‘being shown in Fig. 7. The new valve gear, with a 
maximum explosive pressure of 21.5 kilos. per square 
centimetre—305.8 lb. per square inch—gives a mean 
pressure of 5.85 kilos. per square centimetre—83. 2 Ib. 
per square inch—instead of 4.75 kilos. per square 
centimetre—67 .56 lb. per square inch—-which causes 
an increase of 23 per cent. in the power of the engine. 

The Fig. 8 shows a series of indicator diagrams 
taken from the same engine. The top diagram is 
taken with the engine running light, the middle dia- 
gram on normal load and the bottom diagram on 
overload. These diagrams clearly demonstrate that 
the charge fires at any load. 

Still better results were obtained on the large engine 


Diagrams taken from eng N°5582 running on blast 
furnace gas. 
Dia of cylinder 07800 
Stroke of piston 1° 000 
N° of revs per mmute 5 
Running light 
‘No load) 
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FIG. 8 


of 7400 horse-power—Fig. 1. With an explosion 
pressure of 26.5 kilos. per square centimetre—377 Ib. 
per square inch—the exceptionally high mean pres- 
sure of 7.20 kilos. per square centimetre—102.4 Ib. 
per square inch—was obtained. With coke-oven gas 
in another engine 7.80 kilos. per-square centimetre— 
110.9 lb. per square inch—was reached, Fig. 9. It 
is thought that these results have never been equalled 
by other engines using these gases. ‘The German 
engine builders in particular have not got beyond, it 
is believed, 5 kilos. per square centimetre—71 Ib. per 
square inch. The improvements in the valve gear 
and the perfect governing of the engine made it pos- 
sible to obtain from the large engine, of which mention 
has already been made, 8000 horse-power instead of 
the 7400 horse-power for which it was designed. 

(4) Starting Gear.—The Cockeri]] Company has 





also made in its new engines another improvement of 
less importance, but which nevertheless is not negli- 
gible from the point of view of running. It consists 
of a patented system which permits one man to start 
up the engine by means of a single hand wheel. This 
ingenious mechanism is clearly shown in Fig. 10. For 
starting up, the valve 8, which admits compressed 
air, is opened at each cycle by the cam M operating 
through the roller G upon the main rod of the valve. 
This rod is composed of two pieces jointed at N. One 
of its parts F carries a slot in which is free to move the 
extremity of the lever D keyed on the shaft E. This 


Diagrams taken From eng: N° 5441 running 
on blast Funace gas. 


(New type engine with new valve gear) 







M P~102,4 Ibs /o" 


/7 300 
17500 


Dia. of cylinders 
Stroke of pistons 
N° of revs per minute 









M.P-100,5 /bs/a" 








377 los /a- 





Diagrams taken from engines W9524/ running 
on coke oven gas. 


(Transformed, new valve gear) 


MP.=110,9 los./o" 


Oia. of cylinders 07800 
Stroke of pistons 0” 3900 
N° of revs per minute 1495 
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FIG. 9 


shaft carries a toothed sector C, which the engine 
driver can move by means of the hand wheel A operat- 
ing the worm B. The hand wheel A operates at the 
same time a disc plate P carrying the three inscriptions 
“Ready,” ‘ Starting,” “Out of Gear.” This hand 
wheel may be locked with any of these inscriptions 
in the top position by means of a pawl I which engages 
in a slot in the wheel. To start the engine the wheel 
is turned until the inscription “‘ Ready ” appears at 
the top and is then locked. In this position the inlet 
valves S are opened and the cylinders are in communi- 
cation with the atmosphere through the purge valve. 
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engine is extremely solid and is securely fixed to the 

| foundation by large bolts which run through its entire 
height. The frame of the 7400 horse-power engine is 
made in two pieces on account of easier transport, one 
part weighing 50 tons and the other 25 tons. 

Cylinders and Pistons.—The cylinders are cast in 
one piece with the water jacket and valve pockets, 
and are simple, strong, and very accessible. The 
water space is very large, permits easy water circula- 
tion, and guarantees the efficient cooling of all the 
hottest parts. Large cleaning doors are provided, 
which allow the deposits of mud, &c., to be easily 
removed. Through steel bolts in the water chamber 
unite the cylinder ends and take all the tension 
stresses set up while the engine is running. The inlet 
valve pockets are so arranged that by removing one 
of the chests a man can enter the cylinder. The erection 
of the main frame, cylinders and distance pieces 1s 
easy. as they are all spigoted together, an arrangement 
which naturaily facilitates lining off and constitutes 
a further advance in construction. The pistons are 
hollow in two halves, placed on each side of a solid 
forged collar on the piston-rod and secured to it by 
through bolts. Whichever stroke is considered, 
whether forward or backward, the piston is always 
pressed against the rod collar. In most other engines, 
when the piston is cast in one piece, the load is taken 
alternately by the rod collar and by the loose nut on 
the rod. The Cockerill type piston therefore exposes 
no great mass of uncooled surface to the effects of the 
burning gases and no pre-ignition can occur owing to 
incandescence of any part of the piston. 

The piston-rod metallic packing rings are of cast 
iron, each in three pieces, held against the rod by 
means of spring rings. This arrangement allows of 
rapid replacement in case of necessity. 

Connecting-rods and Main Crossheads.—The con- 
necting-rods and main crossheads are of forged steel 
and are very accessible and easy to dismantle. 

Crank Shaft.—The crank shaft is a single-ingot 
forging and carries on either or both ends, depending 
on the type of engine, an overhung crank web forged 
solid with its pin. A counterweight of cast iron is 
fitted for balancing purposes. The crank shaft of the 

| 7400 horse-power engine weighs 81 tons with the 
| crank web and pins. 
| Governor.—The governors fitted to the electric 
engines are arranged to contro] their speed within a 
| limit of from 6 per cent. to 7 per cent. between running 
light and running on full load. By means of a hand- 
operated counterweight the number of revolutions of 
| the engine may be varied about 10 per cent. The 
governors—Fig. 3—fitted to the blowing engines are 
| of a special patented type. They allow the engines to 
|run at any speed between 40 and 85 revolutions per 
minute without having to touch either gas or air con- 
| trols and alter in any way the composition of the mix- 
|ture. This type of governor was described by the 
| author in a paper read before the Iron and Steel Insti- 
| tute in 1915—see ‘‘ Proceedings” of Iron and Stec! 
| Institute, No. 1, of 1915. A general view of that on 
a large gas-driven blowing engine is given in Fig. 3. 
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FIG. 10—SINGLE HAND-WHEEL STARTING MECHANISM 


The engine can then be easily barred round to the 
starting position. The hand wheel is then moved 
round until the inscription “ Starting ” is at the top 
and is again locked. The driver, after closing the 
purge valve, then opens the stop valve of the com- 


pressed air receiver, the engine begins to revolve, and | 


when the speed is sufficiently increased the hand 
wheel is again turned and locked when the inscription 
“Out of Gear” appears at the top. This causes the 
lever D to lift the roller out of contact with the cam 
and the compressed air is at the same time shut off. 
The engine is then fed by the explosive mixture. 
Main Frame.—The main frame of the Cockerill 


By means of the horizontal hand wheel on the right 
the speed can be controlled whilst running. 

Ignition.—The engine*is fitted with two high- 
| tension ignition plugs at each end of each cylinder, 
operated from trip magnetos. 

Cooling.—The cooling water for the piston-rods 
| and pistons is introduced through a single trombone 
| instead of through walking pipes. If any slight leakage 
|is noticed it may be taken up quite easily while the 

engine is running by tightening up the glands. These 
packings are fitted with a water catcher and small 
drain pipe leading outside the main frame so that no 
water can possibly get amongst the oil in the main 
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frame. ‘This system is preferred to the walking pipe 


arrangement, which cannot be attended to whilst the | 
| economical than steam engines. 


engine ‘is ‘running, and with which any, leakage that 
takes ‘place splashes over the piston-rods, spoils the 
lubrication fand eventually causes distortion. The 
exhaust valves are also water cooled, water entering 
and leaving by armoured rubber hose attached 
directly to the water mains. This arrangement avoids 
any leakage. The water cooling of these valves. pre- 
vents any possible pre-ignition taking place when the 
engine is overloaded. In addition to the exhaust 
valves the crosshead guides and the main bearing 
bushes are water cooled. The outlets of all these 
water cooling circulations are led to an inspection box 
placed within easy access of the driver so that he can 
easily control the temperatures. The water consump- 
tion per brake horse-power hour is 40 litres—8.8 gals. 

Lubrication.—Forced lubrication is fitted to all the 
moving parts—-that is te say, the crank pin, crosshead 
pins, crosshead shoes, and the main frame bearing. 
Two oil pumps driven off the engine side shaft are 
fitted to each engine, one of which is capable of doing 
the whole of the work required. All the used oil is 
returned through the main frame to a cooled filter 
reservoir arranged in the foundation, from which it 
is drawn direct to the pumps. This forced lubrication 
system causes the engine to run very sweetly with a 
very small oil consumption, viz., 1.1 grammes—17 
grains—per brake horse-power hour. The cylinders, 
metallic ¢ piston-rod packings, and exhaust valve 


say that they will all run equally well on coke-oven 
gas as on blast-furnace gas. They are also much more 


On the average in Belgium the amount of gas 
released in producing one ton of coke is about 
375 cubic metres—13,250 cubic feet—having a 
calorific value of about 3600 calories per cubic metre. 
If it is admitted that only 30 per cent. of this quantity 
is available for the production of motive power— 
50 per cent. with regenerative ovens—then for every 
ton of coke made 400,000 to 650,000 calories are 
released for industrial purposes, equivalent to 180 to 
290 horse-power hours, or a continuous power ot from 
7.5 to 12 horse-power, whilst with the most modern 
boilers and steam engines only from 3 to 4 horse-power 
are obtained. The difference—4.5 to 8 horse-power 
per ton of coke produced daily—must be placed as an 
asset to the use of gas engines. Applied to the 
utilisation of all blast-furnace gas and coke-oven gas 
of ovens making coke for the furnaces, they would 
produce an additional power which is estimated at 
4.5 million horse-power, representing a yearly 
economy of about 35 million tons of coal. These 
figures show clearly the great advantage of gas engines 
from the point of view of fuel economy, which is so 
necessary at the present day. 

Exhaust Gas Boilers.— Always anxious to increase 
the efficiency of its installations, the Cockerill Com- 
pany has attempted to utilise a great portion of the 
waste heat contained in the exhaust gases of gas 











FIG. 11—EXHAUST-GAS BOILERS 


spindles are lubricated from multiple-feed pressure 
pumps, Martin and Ciboit system. 

Finally,fin%elose proximity to the starting hand 
wheel, ofgwhich mention has already beén made, are 
placed the gas and air controls, together with all the 
gauges necessary for showing the pressure of water 
ol, gas, and compressed air. The engine driver ean 
start up and run the engine, therefore, from the one 
position. 

The following table gives the dimensions of existing 
types of the engines just described :-— 


1000 
2060 
115 
700 
27.6 
1200 
47.3% 


Brake horse-power, two cylinders 
Four cylinders tee 
Average number of revolutions per minute 
Diameter of pistons, in millimetres. . 
n inches. . 
Stroke of pistons, in millimetres 
In inches 


The Cockerill Company estimates that the heat 
consumption of these engines will not exceed 1910 
calories—7550 B.Th.U.—per indicated horse-power 
or 2150 calories—8500 B.Th.U.—per brake horse- 
power hour. The water consumption is 40 litres— 
8.8 gals.—per brake horse-power hour and the oil con- 
sumption is 1. 1 grammes—17 grains—per brake horse- 
power hour. If these figures are compared with those 
obtained in the tests carried out in 1898 on the first 
engine of 200 horse-power, which showed the following 
consumption per brake horse-power hour, 3266 
calories, 102 litres of water—22.4 gals.—and 17.3 
grammes of oil—266.3 grains—some idea may be 
gathered of the progress made in the last twenty 
years. 

These large gas engines are quite as reliable as 
steam engines and can he used for every purpose in the 
iron and steel industry. It is perhaps unnecessary to 


|engines, which up to ten”yvears ago” was 


1340 
2780 
107 
800 
31.5 
1300 
51.1 


*completely 
lost through being allowed to exhaust straight into 
the atmosphere. With this end in view the company 
built in 1909 a test boiler to use thefexhaust gas of a 
1200 horse-power engine running on blast-furnace gas. 

This boiler was inspected on May 27th, 1911—that 
is to say, fifteen months after being started up——by 
the engineer of the Association pour Ja Surveillance 
des Chaudiéres & Vapeur, who recorded in a report 
that after having thoroughly sounded with a hammer 
the tube plates and shell, he was unable to find any 


2540 
5260 
100 
1100 
43.5 
1400 
55.1 


2100 
4350 
100 
1000 
39.4 
1400 
55.1 


1680 
3400 
107 
900 
35.4 
1300 
51.1 


indication whatever of corrosion and no sign of Jeak- 
age. This boiler was fitted with several throttle 
valves, which allowed four different combinations of 
tube nests to be used and the areas, &c., to be varied 
so that it could be seen immediately which combina- 
tion gave the best result. By this means the Cockerill 
Company was enabled to design and bring out a 
practical type of boiler with re-heater and super- 
heater—Fig. 1l1—of which a great number have been 
sold to users of its gas engines. 

In order to evaluate the increase of efticiency due 
to the application of an exhaust gas boiler to a gas 
engine it must. be remembered that the thermal 
efficiencies obtained by the Cockerill Company from 
its latest type of gas engine calculated on the indicated 
horse-power, brake horse-power, and electrical horse- 
power are 33 per cent. and 29.3 per cent. and 27.5 per 
cent. respectively, corresponding to heat consumptions 


of 1910 and 2150 and 2300 calories, Fro, these 
figures it will be seen that 67 per cent. of the heat Con- 
sumed is lost by the cooling water and the exhau. be 
Tests recorded in the Revue Universale des Mines 
5th Série, Volume 2, August, 1913, page 51, hae 
established the fact that the efficiency of a boiler js 
58 per cent., and that the production of steam at 
8 atmospheres may be estimated at 0.875 kilos. per 
electrical horse-power developed at the gas envine. 
The pressure has since then been increased up to 
10 and even 12 atmospheres. Estimating the number 
of calories necessary per kilogramme of steam pro- 
duced at 660, the heat carried by the exhaust gas going 
660 x 0.875 x 100 
- = 995.7 
58 
995 
2300 
calories consumed per effective horse-power hour. 
Estimating at 2 per cent. the loss of heat by radiation 
from the pipes, the total heat lost is therefore 45 per 
cent., and the heat balance ‘sheet of the Cockeril| 
gas engine may be established as follows : 


through the boiler is 


calories, which represents 43 per cent. of 


Per hh 
33 
45 


Heat recovered in the engine .. 
Heat lost in the exhaust .... 
Heat lost in the cooling water. . 


As the_boiler has an efficiency of 58 per ceut., the heat 
recovered by it is 0.45 « 0.58 = 26 per cent. 

As the electrical thermal efficiency of a tury 
generator is 14 per cent., it follows that the caloritic 
energy recovered by using exhaust gas is 0.14 0.26 


= 3.6 per cent. The increase in power, then, in 


3.6 
27.5 


electrical horse-power is = 13 per cent. 

The total thermal efficiencies evaluated accordin:: 
to the indicated horse-power, brake horse-power, ai d 
electrical horse-power become finally 37 per ccut., 
33 per cent. and 31 per cent. respectively. 

Mr. Léon Greiner has satisfied himself that tly 
installation of exhaust gas boilers and a turbine do 
not cost any more per unit of power than a gas engine, 
and that the resulting economy from their employ 
ment,will}pay off their initial cost!in three years. g 

Thus the addition of exhaust gas boilers will increase 
the power of a gas engine central station by one-eighth 
without the consumption of a single_extra cubic foot 
of gas. An installation of eight units of 1000!electrical 
horse-power, each being a total of 8000 electrical hors: 
power can, with the same quantity of gas and thie 
addition of a turbo-generator fed by an exhaust pas 
boiler develop an extra 1000 electrical horse-power, 
making a total for the station of 9000 electrical horsc- 
power. This gain is important and worth pointing 
out. 








The Motor Car Show. 


No. I1t1.* 


THE real novelty amongst the cars at the Whit: 
City was the ‘‘ Crown Magnetic,” which operates on 
the Entz system. The drive is effected by a highly 
ingenious electro-magnetic device which entirely take= 
the place of the clutch and change-speed gearing. A 
plan of the chassis is shown by Fig. 14. It will be 
seen that on the propeller shaft are keyed two arma- 
tures, of which one, that at the rear, revolves between 
field magnets fixed rigidly to the frame, whilst the 
other is situated between field magnets formed on 
the fly-wheel. Imagine the car at rest and the engi 
running. ‘The generator field on the fly-wheel giv: 
rise to currents in the armature, These currents ar 
taken to the motor which generates torque 
endeavours to drive the car through the usual differen 
tial. Suppose now the car is allowed to move. The 
magnetic drag on the generator armature pulls it 
round, but owing to the difference of speed, or slip, 
some current is generated. The motor armature 1 
also being rotated, and the motor is therefore acting 
as a generator and is sending current to the generato! 
field magnets, thereby increasing the magnetic flux 
and augmenting the drag. As the speed of the engine 
is raised this double effect grows and an exceedingly) 
delicate speed control is effected. It is so delicate 
that the car can literally be made to “inch”’ along 
and stop with any increased resistance. Step by step, 
by suitable electric controls, the drag of the generator 
on its armature is increased and the motor does less 
and less propelling, until at top speed the motor is 
acting solely as a dynamo sending current to the 
generator to augment the magnetic lock, which is 
now perfect, and to feed the lighting and ignition 
battery. This car, which is known as the Owen 
Magnetic in America, whence the invention comes, is 
being handled here by the Magnetic Transmission 
Company, Limited, of High Holborn. 

Although it is not our intention to describe all the 
cars in the two shows, no description of such an 
exhibition would be complete without at least passing 
reference to the products of a few of the more im- 
portant British firms. Prominent amongst them is, 
of course, Rolls-Royce, Limited. The exhibits made Ly 
this firm consisted of three complete cars, the chassis 
in each case being the 40-50 horse-power six-cylinder 
model. The policy of the Rolls-Royce Company does 
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not provide for the production of a model of e utirely | 
new design at any particular period each year. It is | 
rather one of continual improvement after severe 
tests. and such improvements are embodied from 
time to time irrespective of the shows. A typical 
example of a Rolls-Royce touring car is given in 
Fig. M. 

The strike in the coach-building industry upset 
the plans of D. Napier and Son, Limited, and that 
firm had to substitute for its pre-arranged exhibits 
two 40-50 horse-power six-cylinder cars, one fitted 
with a Cunard torpedo body and the other with a 
four-seated saloon body. ‘The latter is an owner- 
driver car in which the division between the front 
seats is dispensed with. The lines of this body 
harmonise with the neat lines of the chassis. It is of 
clean appearance, as there are no outside boxes, the 
tool accommodation being in the boot. The body is 
constructed of wood framework with aluminium 
panels—a distinctive feature of all Cunard carriages. 
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bore of 69 mm. and a stroke of 120mm. ., and are fitted 
with overhead valves. The cooling is on_ the 
‘“‘ assisted”? thermo-syphon system. Three forward 
speeds and a reverse are provided. A feature worthy 
of note is the method of carrying the rear of the 
engine, the bearer also supporting the self-starter, 
clutch operating gears and pedals. The same com- 
pany was also responsible for a 16-20 horse-power 
model, 

In addition to the 16-20 horse-power car with which 
our readers are already acquainted, Ruston and 
Hornsby, Limited, showed a 20-25 horse-power 
machine, the engine having four cylinders, 90 mm. 
bore by 130 mm. stroke. 
engine is 21.4 horse-power. The chassis of the car 
is designed very much on the lines of the lower- | 
powered car. It has a three-speed gear-box with | 
central gate change, fibre covered clutch, bevel final 
drive. The car is fitted with Marles steering year, 
and appears to be very good value for the price. The 
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FIG. 14—PLAN OF CHASSIS OF THE “CROWN MAGNETIC” CAR 


Dome-shaped wings are fitte d, and the appearance of 
the car is enhanced by the V-shaped wind screen, 
the top halves of which are arranged to hinge inde- 
pendently so that the occupant of the seat beside the 
driver does not experience any discomfort when the 
driver’s window is open. The inside of this carriage 
is on luxurious yet serviceable lines. The seating 
accommodation is for four, two on the front seat and 
two on the main rear seat. 

Another car of the highest class is the Lanchester, 
which has a 40 horse-power six-cylinder vertical 
engine, 4in. bore by 5in. stroke, with the cylinders 
in two blocks of three. The crank shaft has seven 
main bearings, the pistons are die-cast aluminium, 
bronze-bushed for the gudgeon pins, which are of 
the ‘* floating”? type. The electric starter engages 
by means of a free wheel clutch and worm gear, and 
the dynamo is gear-driven. The engine has overhead 
valves operated by a cam shaft, which is driven by a 
vertical shaft and worm gearing. The cam shaft 
mechanism is provided with forced lubrication. The 
gear-box gives three speeds and a reverse, and the 
years are of the epicyclic pattern. The clutch is a 
single steel disc engaging with two asbestos fibre- 
faced discs carried in the engine fly-wheel. The main 
transmission is by the Lanchester worm gear, the 
worm wheel enclosing a bevel type differential. 
The axles are of the ‘ floating” type, the wheels 
being mounted on tubular continuations of the axle 
casing. Lubrication is by an oil bath which auto- 
a tally lubricates the hub bearings and spring ends. 

Cantilever springs have been a feature of the Lan- 
chester car from its inception, the springs being 
entirely encased. No shackles are used, the spring 
ends being fitted with roller trunnions which are housed 
in oil boxes. 

The six-cylinder 20-25 horse-power Straker-NSquire 
car has practically the same chassis as last year, 
when we described it at some length. The six separate 
cylinders, 801nm. by 130mm. bore and stroke and 
overhead valves and cam shaft, are features of note, 
as is also the spiral bevel drive on the back axle. The 
cight-cylinder Talbot-Darracq model, with cylinders 
75mm. bore by 130 mm. stroke, has battery and coil 
ignition, and brakes are fitted on all four wheels of 
the chassis. They can be operated either by hand or 
foot pedal. The Sunbeam Company was represented 
by cars of 16 and 24 horse-power, the smaller having 
four cylinders en bloc, 80mm. by 150 mm. bore and 
stroke, and the larger car six, 80mm. by 150 mm. 
cylinders. The engines have hollow crank shafts and 
forced lubrication, cone clutch, and four-speed gear- 
box. The Wolseley Company was represented by 
10, 15 and 20 horse-power cars. These cars were all 
shown for the first time last year, and are the outcome 
of a very lengthy experience, coupled with the most 
up-to-date methods of production. The two smaller 
models have four and the largest six-cylinder engines. 

A newcomer to the shows was the Stafford car, ex- 
hibited by the Stafford Associated Engineering Co., 
which is fitted with a 11.9 horse- power rare, Sor 
—a very “‘ flexible” and efficient little motor, which 
gives over 17 horse-power at 1200 revolutions per 
minute and 25 brake horse-power at 2000 revolutions. 
All the components of this little car are of British 
manufacture. Particular attention is directed to the 
accelerator mechanism. 


11.9 horse-power Albert car, shown by Gwynnes | 
Engineering Company, Limited, is an attractive ex- 
hibit. The engine has four cylinders, 68 mm. bore 
by 103 mm. stroke and overhead valves operated by 
push rods from a side cam shaft. A four-speed gear- 
box, leather. cone clutch and bevel final drive form 
the transmission gear. William Beardmore and Co., 
Limited, showed cars of 11.9, 15.9 and 30 horse- 
power. The small car has a four-cylinder monobloc 


engine, 68 mm. by 114 mm., with detachable cylinder 


heads, overhead valves, skew bevel cam shaft drive, 
forced lubrication into troughs, single plate clutch, 
four speeds and reverse, and spiral bevel final drive. 
A feature of this car is the adjustable rake of the 
steering column. Although nominally only 11.9 
horse-power, the engine is capable of developing 26 
brake horse-power. 

The Daimler Company has not found it necessary 
to make any mechanical alterations in the mechanical 


that we rentarked a general improvement in finish as 
compared with last year’s exhibits, but the cost is 
higher than ever, There is still a sheep-like ten- 
dency on the part of motor car builders to follow the 
lead set by a few firms to construct shallow and narrow 
boat-shaped shells with the minimum of both seating 
capacity and protection from the weather. All this 
is the natura] outcome of the desire for very high road 
speeds. We anticipate that there will be a reversion 
later to the production of bodies in which comfort 
will he considered equally as important as speed. 
The light car section of the show was much stronger 
than usual. Over fifty machines of different makes 





The Treasury rating of this | 


with engines under 1500 cubic centimetres capacity 
were exhibited, and although most of the small cars 
contained few radical alterations there were never- 
theless one or two which possessed original features 
| worthy of comment. In view of the increased taxa- 
| tion the prospects of the makers of these handy little 
| vehicles may be said to be brighter than ever. Pro- 
| spective buyers should not place too much reliance 
| upon the extraordinarily low petrol consumption 
claimed for some of these little cars; but a con- 
| sumption of 40 miles per gallon claimed for a 10 
| horse-power car weighing something less than a ton 
| “all on’ may be confidently expected. In most 
| cases the light cars have water-cooled engines, but 
| there is a slightly increasing tendency to adopt the 
| air-cooled engine for this purpose, largely on the 
score of lightness, and there are several very reliable 
cars on the market so fitted, such, for instance, as 
the 8 horse-power Bleriot-Whippet, to carry two 
persons and weighing only 5}cwt.; the Grahame- 
White, with an engine 75mm. by 78 mm., seating 
two and weighing 5cwt.; the Rover, an 8 horse- 
power car weighing 9 cwt. and capable of seating two 
| persons ; the A.B.C.. with two seats and a “ dickey ”’ ; 
the G.N., a two-seater weighing 8} cwt.; and the 
Richardson, another two-seater weighing 7 cwt. 
The above-named vehicles are all more or less familiar. 
| There were, however, two other light cars on view 
| which call for description. One is the Rubury- 
| Lindsay, which embraces more than one novel feature. 
This two-seater car has a three-cylinder air-cooled 
| radial engine, 76 mm. by 89 mm., and a cubic capacity 
| of 1230 cubic centimetres, in which the six valves are 
| operated by one cam. The engine has forced lubrica- 
| tion, and a remarkable system of friction trans- 
| mission. Both the inlet and exhaust valves are in the 
cylinder heads, and the corresponding gas passages 
| are cored in the cylinder casting; but we are not so 
much concerned with the engine 4S with the trans- 
mission system, which is quite Original. Unlike 
other friction drive systems, in this car the ratio of 
the gears is fixed, three forward speeds and a reverse 
being provided. On the rear side of the engine fly- 
wheel are two conical surfaces faced with friction 
material, and a third and smaller metal cone. The 
propeller shaft, about midway in its length, is provided 
with a universal joint giving a considerable range of 
angularity, and on the forward end of the shaft is 
a large aluminium drum forming the female clutch 

















PIG. 15—ROLLS-ROYCE TOURING CAR 


features of its cars this year. The Knight sleeve valve 


engine is, of course, still the central feature of the 


Daimler cars, which are fitted with either 30 or 45 
horse-power engines. The former has six cylinders, | 
90mm. by 130mm. bore and stroke, and the larger 
engine has also six cylinders, 110mm. by 130mm. 
bore and stroke. Four-speed gear-boxes and worm 
final drive are still employed. Belsize Motors, 
Limited, Manchester, keep to one size of power unit, 
comprising a four-cylinder monobloc engine, with 
cylinders 90 mm. by 110mm. bore and stroke, and 


20.1 horse-power R.A.C. rating. The chassis is a | 


good straightforward job, free from extraordinary 
gadgets but designed on sound and awell-proved lines. 
The Vauxhall car has undergone no changes in the 


;member. The shaft upon which this drum is mounted 
|is serrated internally at its after end and slides over 
| another fluted shaft and the spring to give the desired 
pressure on the contact surfaces is provided at this 
| place. Change of gear is effected in the following 

manner :—Neutral position is obtained by pushing out 
| the clutch pedal, which has the effect of drawing back 
| the drum from the fly-wheel, and putting the gear 
| lever in the neutral position. To engage the first gear 
ithe clutch pedal is depressed, and when the gear 
| lever is moved into the first gear position and the 
clutch pedal released, the forward edge of the drum 
| makes contact with the low gear cone and gradually 
| creeps up until its movement is arrested by two pins, 


| working in specially cut slots in a bracket dropped 


The engine cylinders have a | 


power mechanism since last year. It is a speedy and | from a: tubular cross member running across the 
reliable carriage with an engine 95mm. by 140mm. | frame immediately behind the friction gear. The 


| bore and stroke, rated by the R.A.C. at 22.4 horse- | | angularity of the drum shaft in the first gear is 


power, but capable of a very much greater output. | considerable, but is less when the second gear is 
The body work of this firm is ‘also of the highest class. | engaged, by the distance through which the shaft 
While on the subject of body work we may say | moves from the first gear cone to the second gear 
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cone. The top gear is engaged in a similar manner 
to letting in an ordinary cone clutch as in this gear the 
drum virtually forms the female member of a cone 
clutch becoming fully engaged with the outer edge of 
the fly-wheel which forms the male member. In this 
gear. the drive is taken direct to the back axle, no 
angularity in the propeller shaft being present. To 
reverse the direction of the car the drum and its shaft 
are dropped below the centre line of the, engine 
crank shaft, and the outside edge of the lip of the 
~drum is brought into contact with the small metal 
cone referred to above. This car is being made by 
the Argyll (London) Motor Engineering Company, 
Limited, Priory-road, Hornsey, London, N. 8. 

The Carden Engineering Company, Limited, Em- 
pire House, Piccadilly, London, W., exhibited a small 
two-seater vehicle which has points of interest for 
the student of mechanical road locomotion. The price 
at which the makers are placing this machine on the 
market is equally as remarkable as its design. The 
engine is of the twin air-cooled side-by-side hori- 
zontal two-stroke kind, with cylinders 75 mm. bore 
and 80mm. stroke. This engine is placed at the rear 
of the two seats and virtually drives direct on to a 
transverseshaft which is geared to another shaft, which 
passes through the two-speed gear and crank case and 
carries the road wheels. There is no reverse gear and 
no differential. The car has quite a large bonnet, 
which gives to it an imposing appearance, but a peep 
into the bonnet reveals the fact that it is a delusion, 
and is only necessary to provide leg room for the 
occupants of the car, The engine has a “kick” 
starter, and the weight of the machine is said to be 
3p ewt. 

The accessories and components section of the 
motor car industry has grown to. remarkable dimen- 
sions during the last three or four years, and signs are 
not wanting of keen competition in the various 
branches in the near future. This should be good news 
for the motorist. It will tend to bring down prices 
to something approaching pre-war level. The num- 
ber of different makes of sparking plugs shown this 
year was legion, and there is not much to choose 
between many of them. 

A particular difficulty which is apt to be overlooked 
sometimes is that resulting from the lower quality 
fuel which is now being used. With present day 
fuel, many engines are, unfortunately, prone to soot 
thé. plugs, while increased lubrication is also often 
necessary, again to the detriment of the plug. The 
Lodge plug has been designed specially to meet such 
difficulties. It is a really detachable plug, which can 
not only easily be taken to pieces to have the soot 
and oi] deposits thoroughly cleaned away, but can as 
easily and accurately be reassembled in a perfectly 
gas-tight manner by the use of an ordinary spanner 
and without any special skill or experience being 
necessary. In addition to the standard detachable 
models, there was shown a weatherproof plug, in 
which the connection between the insulated terminal 
and plug body is now made by a new method which, 
while being simple, is claimed to put involuntary dis- 
connection due to vibration quite out of the question. 
There was also on view the latest. model of Lodge 
priming plug, which is designed to enable a small 
quantity of petrol to be injected through the plug 
into the cylinder, so as to facilitate easy starting. It 
really consists of a compression tap and sparking plug 
combined. At the top of the plug there is a cup-shaped 
insulated knob, which, when unscrewed, releases a 
valve and allows the petrol to pass into the cylinder, 
when the knob is closed down again. An advantage 
of combining the plug and the tap is that it tends to 
keep the plug points clean. Evén with self-starters 
the plug should prove an advantage if only on‘account 
of increasing the life of the batteries. ae 

An interesting exhibit in the accéssory section of the 
show was a device called the Tungar battery charger, 
which was exhibited by the British Thomson-Houston 
Company, Limited, and is intended for use in garages 
supplied with alternating current. Alternating cur- 
rent is, of course, useless for accumulator charging, 
and the function of the deviee is to rectify the current, 
t.e., to make it flow in one direction only, and to trans- 
form the supply voltage down to a suitable pressure. 
Essentially, the appliance consists of a special bulb 
which rectifies the alternating current, and a trans- 
former which reduces the voltage. Both are con- 
tained in a neat steel case, fitted with the necessary 
instruments and switches. The apparatus is made in 
several types and sizes, for use in private and public 
garages or battery service stations. The smallest 
Tungar can be connected to the ordinary lighting 
circuit and placed on a bench, or on the running board 
of a car, if it is desired to charge the cells in situ. 
The appliance has no moving parts and can, it is 
stated, be left on circuit indefinitely without atten- 
tion ; while, owing to the one-way valve action of the 
bulb, it is impossible for the batteries to discharge 
as the result of a failure of the supply current or 
because they are left on circuit after they have 
reached their maximum voltage. i 

Inthe tire section perhaps the most novel exhibit 
was a new self-sealing inner tube, shown by the Jeff 
Patent Tube, Limited, 210, Strand, London, W.C. 2. 
The self-sealing feature of this tube is provided in the 
shape of a series of thin rubber flaps attached to the 
inner wall of the tube. The object which. punctures 
the tube lifts a flap and enters the tube, and when 


it is withdrawn the flap is forced back by the air 


pressure and seals the hole. 

Another exhibit which made its first. appearance at 
the show was a new roller bearing made by the Chain 
Roller Bearing Company, Limited, Heaton Norris, 
Stockport. In this bearing the maximum number and 
largest possible diameter of rollers are employed, 
owing to the chain cage allowing the rollers the 
minimum margin of clearance between one another, 
without permitting them to come in contact, thus 
eliminating the necessity for a separating piece 
between each roller, and thereby providing the greatest 
possible load-carrying capacity. Each chain has a 
detachable link with a spring fastening clip, which 
allows the chain to be unwrapped from the inner race 
for inspection, cleaning, or replacement ; a valuable 
feature in application to large drums in which a 
standard pitch of chain cage of any length with any 
size of rollers can be simply wrapped round the drum 
and secured, without any special cage being required. 
In the case of engine crank shafts, the difficulty of 
threading on an inner race or rigid cage over the 
cranks is, it is claimed, entirely obviated, as with a 
detachable flexible chain cage the inner race can be 
dispensed with and incorporated with the crank shaft. 
The links of the chain form a series of hinged parallelo- 
grams which impart. flexibility to the cage. The 
rollers are made hollow to give elasticity to the bearing. 

The Whittle belt is a remarkably useful and simple 
medium for light power drives, but it has the disad- 
vantage of stretching. To overcome that drawback 
the Automotive Products Company, 3, Berners-street, 
London, W. 1, are placing on the market a link belt 
made up of hard fibre tension links, with leather 
friction grip sides and hardened pins. The hard fibre 
tension links and pins ensure flexibility and the 
whole thing being stronger than the usual all-leather 
variety a smaller belt can be used than is generally 
required. The manufacturers make the recommenda- 
tion that the smallest pulley on which the belt is 
used should not be less than five times the size of belt 
measured at the pitch line diameter or pin centres. 

Flexible couplings have come into general favour 
in motor car chassis, and are rapidly displacing all- 
metaluniversal joints. The flexible disccoupling shown 
by E. J. Hardy and Co., Limited, of Coventry, is one 
of those simple devices which takes care of itself. Each 
dise consists of a number of layers of fabric impreg- 
nated with rubber—a disc of fin. in thickness has 
eight layers. The fabric sheets are first ent into 
squares, which are laid one upon another so that the 
strands of the fabric, the warp and weft, are “‘ stag- 
gered,” i.e., arranged progressively at increasing 
angles from that of the first. The layers are then com- 
pressed, cut out to a circular shape and vulcanised 
together to form a unit. The advantage of this system 
of manufacture is said to arise from the fact that the 
greatest strength of a piece of fabric lies along the line 
of its threads ; so that it follows that by spacing the 
various layers in the manner described the same 
strength is assured at every part of the disc. When the 
latter is bolted to the driving and driven “ spiders,”’ 
or arms, of the joint, there is no one section weaker 
than another. Universal, or flexible, joints are made 
on the Hardy system in sizes varying from 3in. in 
diameter to 12in. The smallest are uised for magneto, 
water pump and other auxiliary drives ; larger sizes 
are made for clutch coupling shafts and for the ends 
of the propeller shafts of motor vehicles ranging from 
cycle cars to 5-ton lorries. In the larger models, or 
when the shafts to be coupled have a considerable 
relative angle, each disc is built up of two or more 
units, slightly separated from one another by the 
riveted plates which hold the layers firmly together 
and through which pass the holes for the spider bolts. 
This method of assembling a disc provides it with a 
greater degree of flexibility, and allows the plies of 
fabric to be bent quite excessively without stressing 
their threads. 

Perhaps the most arduous piece of manual labour in 
conné¢ttion. with the running of motor cars is the in- 
flation of tires, and it is surprising that more enter- 
prise has not been shown in providing pumps driven 
by the engine for that purpose. The “ Bavox”’ 
inflater. shown by Mr. A. Picard, 4, New Burlington- 
street, London, W. 1, is a decided step in the right 
direction. It is a rotary pump comprising a bronze 
star forming four rotary cylinders on the excentric 
of a fixed shaft and four aluminium pistons with cast 
iron rings, which slide in this star and on pins fixed 
in a case. This case is mounted on ball bearings and 
turns on the fixed shaft. Rotation of the case produces 
a rotation of the whole mechanism, and hence a 
reciprocating movement of the pistons in the cylin- 
ders. Ports in the excentrie provide for the distribu- 
tion of the air, which is drawn in at one end of the 
fixed shaft and delivered at the other. The inflator is 
driven by friction from the fly-wheel of the engine 
or any other revolving part. It is supplied with an 
oscillating bracket, a hand lever, and a metal connec- 
tion with four yards of flexible tube and gauge. 

The worm and worm wheel type of steering gear 
has been almost universally adopted for motor 
vehicles, and gives excellent results, but a new type 
of mechanism is now being fitted, known as the 
Marles gear, in which cams and rockers are employed. 
At the lower end of the steering column are a pair 
of horizontal volute hardened steel cams, formed in 





one piece, and spaced some distance apart. The rise 





or lift of one cam is diametrically opposed to the 
other. An important feature of these cams is that 
the rise or lift is not constant throughout. That 
section of the cam face which operates the steering 
at or near the straight ahead position of the steering 
gear is considerably slower in rise so as to afford 
greater control of the steering for fast speeds when 
the car is travelling approximately straight. A short, 
shaft carrying a roller on each end lies norinally 
parallel with the steering column, and is formed jn 
one with the pivoting rocker shaft which carries the 
drop arm. As the wpper cam is turned so that. its 
peak pushes the roller on the upper end of the roller 
shaft outward—or away from the column 
lower cam—whose profile is cut in the reverse direc. 
tion—permits the roller on the lower end of the roller 
shaft to move inwards, towards the steering column, 
On turning the steering column in the opposite direc- 
tion this action is, of course, reversed. The roller 
shaft is fixed to, and forms part of, the rocker shaft 
or drop arm pivot, to the outer end of which the drop 
arm is fitted, and consequently any given movement 
of the roller shaft produces a similar movement. of 
the drop arm. There is always actual rolling contact 
between each combination of cam and roller, and 
thus there is no backlash. This appliance is made }y 
Marles Steering Company, Limited, 64, Mortimer- 
street, London, W. 1. 
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Automobile Steels. 


We give below a report of the discussion whirl 
took place upon the paper read by Mr. J. Hi. 
Dickenson at the last meeting of the Institution «| 
Automobile Engineers on Wednesday, Novembe: 
10th, upon the report of the Steel Research Cor- 
mittee. The abstract of the report is coneluded in 
this number. 

Sir Robert Hadfield said the report was an exhi 
bition of English courage and wisdom in not wishing 
to hide anything, even from our enemies. ‘The 
manner in which the whole of the details of the 
investigation had been set forth showed that British 
steel makers did not fear foreign competition. So far 
as the report itself was concerned, he thought it was 
a pity that Fremont shock tests had not been included 
in the investigations. Had they been employed a 
closer comparison with the results obtained in France 
and elsewhere, where the Fremont shock test was so 
largely used, would be possible. The Fremont test 
had the advantage that the speed of impact was 
higher than with a falling weight, and he believed a 
more accurate estimate of the quality of the steel 
being examined was obtained. The Fremont. test 
took place at a speed of impact of 30 to 35 foot 
seconds, whereas the Izod machine had a speed ot 
only 10 or 12. The British Engineering Standards 
Association was now dealing with this matter, and hy: 
believed that some important information would bi 
available before long. In the meantitne, if the Stee! 
Research Committee of the Institution of Automobile 
Engineers cared to have Fremont shock tests carried 
out and added to any further edition of the report, he 
would be very pleased to promise to make them. 
Another matter was that in all the tests only the yield 
point was given. As a good deal might happen to 
steel below yield point, it would be useful to know thy 
elastic limit. Once a steel began to “ shift ” the whol 
nature of it was altered. It was only by watching thes 
minute differences that it would be possible in the 
future to understand the behaviour of steel and find 
why it had failed or why, sometimes, it succeeded 
better than was expected. It was well known that a 
steel which had been quenched and temperead was 
filled with a certain amount of internal strain, the 
presence of which was shown by taking the elastic 
limit. For instance, one steel he made, which was 
very similar to the specimen 9 H mentioned in the 
paper, having practically the same carbon, nickel, 
chromium, &c., showed 88 tons yield point, 117 tons 
maximum stress, 12 per cent. elongation, 40 per cent. 
reduction of area and 28 foot-pounds Izod. That 
would be admitted to be a very good result. That 
steel was quenched in oil and not tempered, but 
another sample, re-heated to 250deg. showed a 
slightly better Izod test, 30 instead of 40 foot-pounds. 
On these samples he was also able to give the Fremont 
test figures. The first sample had a breaking load 
of 6 kilos. by 10 deg. bend, and the second sample 
8.1 kilos. by 10 deg. bend. If they preferred to speak 
of foot-pounds they could multiply these figures by 
7.7. Hedid not suggest that the Izod was not a useftl 
test, but he thought the Fremont was more useful, 
because it gave that valuable quality to which he had 
referred, speed of impact. 

Mr. A. A. Remington pointed out, that the report 
dealt with an investigation and not a research. It 
was @ report of tests carried out with the object of 
establishing the physical properties of certain steels 
and with limited funds. That to some extent explained 
why Certain tests were not made. Fortunately, th: 
Committee had a certain amount of steel left of nearly 
all the twenty steels, and arrangements could doubt- 
less be made to carry out further tests if anyone was 
sufficiently interested. The most important feature 
of the report was that it formed a basis of comparison. 
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Hitherto there had been an absolute dearth of figures 
on which to base comparisons of results. 

Mr. H. Brearley said the author of the paper was 
quite wrong in thinking that the rate of cooling had 
anything to do with grain. The reason why a better 
Izod test was obtained with a water hardened and 
tempered specimen was because it was harder to 
begin with. Thinking along this line it could be seen 
that in many cases the main reason why people put 
nickel or chromium into soft steel, or sometimes why 
they put both nickel and chromium into steel, was 
that they might in the first instance get greater hard- 
ness in order that they could spend it in buying 
toughness. Referring to the impact tests given in 
the report, he said it was noticeable that the Izod 
figures on the whole were more consistent than the 
Charpy figures. Impact testing in England was 
almost entirely neglected at a time when it was 
making considerable headway on the Continent. 
There the standard testing machine was now the 
Charpy, and we could congratulate oureselves that 
the Izod testing machine, which was developed here, 
had shown, by the enormous amount of use it had been 
put to in these investigations, that it gave results 
which were more consistent and more uniform than 
those given by the Charpy machine. In his opinion 
the Izod testing machine was the best of the impact 
testing machines for works purposes yet designed, 
and he did not in that statement except the machine 
designed by Monsieur Fremont. 

Dr. Walter Rosenhain said he was glad, by what had 
been said by Mr. Remington as to this being an investi- 
gation and not a research, to be relieved of any trace 
of responsibility for the report as a member of the 
Main Committee. Whilst the report gave most 
valuable information if rightly applied, the tests 
which had been selected were in many cases either 
meaningless or nearly so, and the work had not been 
carried to the point where real knowledge of the funda- 
mental facts relating to the behaviour of steel could 
he obtained. The report had achieved what it aimed 
to do, viz., to establish ordinary test results which 
could be got out of certain definite types of steel 
when treated in certain definite ways, but it had not 
ascertained what was the value of a particular steel 
when treated in a particular way for a definite purpose, 
or, at any rate, it had only done that in a very imper- 
feet manner. He thought the Committee ought to 
have done something more than smooth out the dis- 
crepancies in the various investigators’ results and 
ought to have set to work to find the cause of these 
diserepancies. They might have been in the tester, 
in the method, in the steel, or in the treatment it 
received somewhere in manufacture. If, as a result of 
investigating these discrepancies, the reason could 
have been discovered why people get wrong results 
in their tests, or why steel occasionally goes wrong 
and gives erratic results in service, then something 
very important indeed would have been accomplished. 
As to yield points, although the yield point was a con- 
ventional thing to measure, he was inclined to go so 
far as to say that it was an utterly useless thing to 
measure in many instances, because he did not think 
it had any real meaning. These steels were to be used 
for moving parts and the majority of them would in 
use be exposed to repetition stresses and so-called 
fatigue stresses. Hence the knowledge to be sought 
was neither the maximum stress nor the yield point, 
but the resistance to fatigue, the power the steel had 
of standing up to the particular kind of treatment it 
would receive in the engine. He was not prepared to 
say there was any individual test which would show 
that except putting it in the engine. Ultimately, 
however, he believed we should get such a test, but 
the measurement of yield point in the ordinary way 
would not give the essential information. A definite 
series of Wohler tests would have told something 
very important, and if the report contained nothing 
else, it ought to have contained those ‘tests, because 
as the result of experience, particularly with aero 
engines, the conclusion was being come to that the 
other figures had comparatively little meaning and 
that it was the fatigue resistance of the material that 
mattered and upon which design would have to be 
based. He therefore hoped that the investigation 
would be carried further and that the organisation 
which had been set up for carrying out this work would 
be continued and bear still further fruit. There was 
urgent need for very much more work in the direc- 
tions he had indicated. 

Mr. H. T. Rolfe referred to the Izod brittleness 
obtained when tempering nickel-chrome steels at 
from 250 deg. to 450 deg. This Izod fragility was 
shown in the 6 H nickel steel with 0.35 carbon steel 
and the 7 H nickel steel with 3 per cent., and it was 
noteworthy that it was not shown in the water- 
quenched series. The fact that this brittleness was 
exhibited by oil-quenched specimens and not by 
water-quenched specimens was strong confirmation of 
the view put forward in the paper in ,the following 
sentence :—‘* The maximum in the Izod curve marks 
a mass above which water quenching is no longer able 
to produce a sufficient cooling rate to prevent separa- 
tion of free unentangled ferrite from the martensite, 
while concurrently the grain size tends to increase as 
the cooling velocity diminishes.” The only other 
steels which showed this brittleness were the oil- 
hardening and air-hardening nickel-chrome steels 
8H, 9H, 101, and710 LL, in which again there was 





a relatively slower cooling velocity. The cause of this 
brittleness was apparently quite obscure. With 
grey cast iron precisely the same thing occurred, but 
in that case the cause of the change was pearlite, 
whereas in the case of these steels the maximum Izod 
brittleness was apparently coincident with the maxi- 
mum amount of troosite. It was a point of practical 
importance that tempering over this undesirable 
range should be avoided, but it often happened that 
tempering actually took place at these temperatures. 
Further work was needed to show to what extent the 
brittleness found when testing cold was related to the 
actual brittleness when the tests were carried out at 
the temperatures in question, viz., 300 deg. to 
400 deg. 

Mr. White said that whilst he agreed that the 
reason for the work of the Committee was to give 
automobile engineers some specification on which they 
could order steel on a rejection basis, a great deal 
more information from the point of view of the engi- 
neer himself was wanted. As Dr. Rosenhain had said, 
the engineer wanted to know why steel broke down. 
He himself had found that the maximum resistance to 
fatigue under repeated impacts did not follow a rate 
in anything like relation to the yield point. With 
chrome-vanadium steel he had got a much higher 
resistance to fatigue than with a chrome-nickel steel. 
In the case of nickel-chrome air-hardening steel it 
was very misleading to give results taken from one 
cast, because, as Sir Robert Hadfield had pointed out, 
the results from many casts gave very varying results. 
Extraordinary discrepancies were obtained with 
minute differences in chemical composition in nickel- 
chrome steels. 

Sir Henry Fowler, president, in bringing the dis- 
cussion to a close, said he did not look upon the 
Wohler test as more reliable than any others in exist- 
ence. The great thing at the present moment was to 
get the closest possible co-ordination between the 
users and the manufacturers. What was wanted was 
a test which would give in a reasonable time some 
result which would have a relation to the character- 
istics of the material in practice. Such a test was a 
very large thing to suggest, but he was confident that 
by co-ordination between the steel maker and the 
user we should get a good deal nearer to it in the next 
few years. All must work towards that co-ordination 
with all the frankness possible. 

Mr. Dickenson was unable to reply at length owing 
to lack of time. Touching upon the criticisms as to 
the tests which had been adopted, he said those which 
had been selected were not chosen because they were 
necessarily the best, nor because they would give the 
best and most scientific information, but because they 
were the methods most generally in use, remembering 
that the object of the work was not to explain all the 
various peculiar happenings that might occur with 
steel, but to make it possible for engineers accustomed 
to certain testing methods to gauge the ability of their 
material by certain test methods and to make it 
possible for them to know fairly definitely and on 
fairly good authority what sort of test results, good 
or bad, they should get from certain materials. If 
other testing methods had been included it would 
very greatly have lengthened the work, and the report 
might not have been issued for a long time to come. 
The programme of the work was drawn up four years 
ago, and the point as to the use of the Fremont test 
and higher striking velocities had not then received 
the attention it had since, and the Izod was selected 
because it was the one most in use. Whether under 
other circumstances the Fremont would have been 
adopted he would prefer not to express an opinion. 
At the same time he agreed with Mr. Brearley that 
as a practical means of determining the relative brittle- 
ness of samples of steel there was no method which 
gave the regularity of result given by the Izod. As 
to the absence of elastic limit determinations, again, 
if these had been carried out they would have delayed 
the publication of the report considerably. In reply 
to Dr. Rosenhain, the work was not started as a piece 
of pure research, and he agreed that if what Dr. 
Rosenhain had suggested could have been done it 
would have added greatly to the value of the report. 
The Committee, however, did what it was asked to 
do and had not the time to go beyond that. He felt 
he ought to emphasise that the results in the report 
were on one cast of steel, and it must not be suggested 
that another sample of steel of the same composition 
would give the same results. That would probably 
have to be said again and again and again if they were 
going to avoid abuse of the report. The remainder of 
the points raised Mr. Dickenson promised to deal with 
in writing. 








Cross Connections on the Elan 
Aqueduct of the Birmingham 
Corporation Waterworks.* 

By FREDERIC WILLIAM MACAULAY, M, Inst. C.E. 


THE paper recites the events which led up to the adop- 
tion, on the three longest syphons on the aqueduct, of cross 
connections between the two, approximately, 42in. 
diameter mains of which they consist. Primarily these 
were considered as a means ot accelerating the process of 


* The Institution of Civii Engineers. Abstract of a paper 
read on Tuesday, November 16th, 1920. 


recharging the unbroken portion of a main after the failure 
of a pipe upon it. It was further anticipated that, with 
one whole main cross connected to portions of the other, 
more water would be passed for supply than could be 
passed through one main only worked independently. 
Fuller consideration led to this becoming the paramount 
aspect of the scheme. 

It was intended originally to cross-connect at points on 
the mains at which 6in. diameter air valve branches—very 
suitable in some respects for the purpose—existed. But the 
consideration of augmented discharge by means of the cross 
connections led to these latter being fixed actually at points 
where 18in. diameter branches existed, opposite each other 
on the two mains. The present position of the cross- 
connections is, however, regarded as temporary only 
pending the future adoption of a complete scheme. Thirty- 
one have been installed, eleven on the Downton syphon 
93 miles long—five on the Team syphon—4} miles—and 
fifteen on the Severn syphon—17} miles. 

Tests were made, as opportunity occurred, from which a 
curve was plotted, for each syphon, of discharge with 
varying lengths of single and double main cross connected. 
The horizontal ordinate of the curve is the total length of 
effective single main—in however many separate sections 
it may chance to be—the vertical ordinate the quantity 
discharged for that length of single main with the remain- 
der of the syphon of double main. The curves are illus- 
trated in the paper. 

The hydraulic problem involved is described and illus- 
trated, showing that by means of the flatter hydraulic 
gradient—than that of a single main—obtained on the 
length of double main, with the consequent steepening of 
that on the length of effective single main, there results 
a greater flow than could be obtained through a single 
main only throughout the syphon. Details of one such 
test are given in illustration in the paper. 

The benefits obtained by means of the cross connections 
already installed are set out. These may be summed up as 
the ability to maintain a flow but little less than that of 
two complete mains during the execution of main cleaning 
or repairs of any description upon one of them. 

The adaptability of the cross-connection system to the 
augmentation of syphon capacity is next dealt with. The 
scheme adopted for this purpose on the Elan aqueduct is 
described shortly. It consists of laying alongside and cross- 
connecting to the two existing mains, forming the three 
syphons previously named, of such lengths of 60in. dia- 
meter main as may be requisite to meet the increased and 
increasing demand for water in Birmingham. 

A disadvantage in connection with the system is men- 
tioned as lying in the liability, in the event of failure of 
one main, of the automatic valves on all the mains being 
brought into action, thus cutting off the whole flow tem- 
porarily. On the Elan aqueduct no means to counteract 
this are at present contemplated ; it is considered that, 
compared with the advantages gained, this drawback is 
not serious enough to justify the cost of means for coun- 
teracting it. 

The advantages anticipated from this scheme are :— 
Great reduction of initial capital expenditure. 

Capital expenditure can be made approximately to keep 
pace with the increase of aqueduct capacity achieved. 

Increase of aqueduct capacity can be accelerated, 

retarded, or even suspended pari passu with] the demand 
for water. 
The full benefit of each increment of capital expenditure 
will be realised practically immediately, inasmuch as each 
unit of new main—that is, from cross-over to cross-over— 
can be taken into use, with a consequent increase of aque- 
duct capacity, as soon as it is finished. 

Lastly, the duplication of certain classes of special work, 
of a difficult or expensive nature, may possibly be avoided. 

An appendix gives the method of calculation for apply- 
ing the principle to any existing or proposed aqueducts. 











The Commercial Airship: Its 
Operation and Construction.* 


AEROPLANE versus ATRSHIP. 


Ir is important that there should be in the considera- 
tion of the future of the airship a conservative rather than 
an exaggerated attitude of mind. It should not be con- 
tended that airships will enter into direct competition 
with transport services which can be satisfactorily operated 
by railways and ocean liners. It is only claimed that the 
airship will be supplementary to, and will not in any 
way replace them. Airship services do, however, offer 
a means of expediting communication where time-saving 
is a predominant consideration. The airship needs no 
track. expensive in construction and maintenance. 

It is, however, on the world ocean routes that an air- 
ship will have its great opportunity, particularly for direct 
communication between Europe and America, South 
Africa, India, Australia. and the East. “ 

Viewing the position as a whole, it may be concluded 
that aeroplanes and airships will not conflict or complete 
but will each be specially useful in its own sphere. In 
the case of the great world trunk routes. the airships will 
work between great central aerodromes, and aeroplanes 
and seaplanes will serve as feeders and distributors from 
these terminal stations on the continental routes. To 
take a specific instance, an airship service from England 
to India would call at, say, Cairo and Karachi only. 
Passengers and mails for Upper Egypt and for the various 
centres in India would proceed from Cairo and Karachi 
by aeroplane. 

AcTUAL EXPERIENCE WITH PASSENGER AIRSHIPS. 

The airship has not yet been used by this country for 
passenger or commercial purposes. The experience which 
enabled the Germans to develop the naval Zeppelin was 
gained by the constant use of airships for civil flying. The 
German Air Travel Company, formed in 1910, and financed 
and managed by the Hamburg-Amerika Steamship Line, 
ran regular passenger excursions and town-to-town services 
during the years 1910 to 1914. During this period these 





* Abstract of a paver read by Commander Sir Trevor Dawson, 
Bart., R.N., at the Air Conference, Thursday, October 14th, 1920. 











502 


THE ENGINEER 


Nov. 19, 1920 








airships made over 800 flights, carrying 17,000 passengers 
without a single mishap of any kind involving personal 
injury. One of the airships, the Vittoria Luise, is known 
to have made 200 trips in 250 consecutive days. 


Tue OPERATION OF ArRsHIP SERVICES. 


The Traffic Possibilities—The speed of the large rigid 
airship of to-day is 60 to 70 miles per hour, and with 
probable increased efficiency of the engines and the adop- 
tion of larger airships for greater world routes, there will 
be no difficulty in attaining a speed of at least 80 miles 
per hour, which would enable an average speed of 60 miles 
per hour to be attained on long voyages without difficulty. 
From investigations that have been made into the present 
passenger traffic, it is not considered that there would be 
any difficulty in obtaining the necessary support for 
running a weekly or bi-weekly passenger service from 
Europe to South Africa, India, Australia or South America, 
once the reliability and saving of time have been prac- 
tically demonstrated. There should be no difficulty in 
reducing the present time taken from London to Cape 
Town from eighteen days by steamship to five days by 
airship ; to India from sixteen days to four or five, thus 
reducing the time to less than one-third of the present 
minimum. The whole of the weekly letter mails to these 
places could easily be carried by a weekly airship service, 
and still leave room for a considerable weight of express 
cargo. 

Size of Airship Required.—From an examination of the 
great ocean routes of the world, it is found that a maximum 
distance of non-stop flight between stations of 3500 miles 
will allow of direct communication between any of the 
great traffic centres of the world, so that an airship able 
to carry enough fuel and oil to fly this distance at the 
required speed, including a suitable reserve to provide for 
adverse weather, and carrying an economical load of 
passengers, mails, &c., would be suitable for service on 
any of the world routes. 

It is considered that the most suitable economical 
commercial speed to be maintained throughout these 
voyages should be 60 miles per hour, which, while high 
enough to enable an attractive saving of time, would be 
economical. To enable this average to be maintained, the 
maximum speed at full power should be at least 80 miles 
per hour. To conform to these requirements and to enable 
an economical load to be carried after allowing for the 
additional weight involved in fitting passenger accom- 
modation, a rigid airship of at least 4,000,000 cubic feet 
gas capacity will be required, which would enable suitable 
provision to be made for carrying about 100 passengers. 
This size of airship would have a length of about 800ft., 
with a maximum diameter of about 100ft. 

Safety and Dependability. Only one case is known of a 
rigid airship being accidently destroyed by fire, and actual 
experience has demonstrated that if ordinary precautions 
are observed, the danger is negligible and not greater than 
the risk of fire on board steamships at sea. The only 
other risk whilst in the air is that of breakdown of the 
engines, and the airship being left helpless at the mercy 
of the wind. Rigid airships never have less than four 
engines, and in the large passenger ships will have six, 
eight or even more. A complete breakdown of all engines 
is most improbable, and the airship could still travel at 
four-fifths full speed if only half the total number of 
engines were in action. There is, therefore, little possi- 
bility of an airship being helpless owing to failure of 
engines alone. With regard to danger of passing through 
electrical storms, information has been published that 
the Bodensee actually passed through an electrical dis- 
charge without other damage than the burning of the 
wireless aeriai. There is no reason why airships should 
ever encounter the violent thunderstorms and cyclones 
which occur in various parts of the world, as these storms 
extend over a very small area, and there should be no 
difficulty whatever in the airship being able to avoid them. 
Winds will, of course, have a considerable effect on the 
time taken to complete a voyage. It is now the opinion 
of meteorologists and experienced airship pilots that 
instead of wind influences having the effect of lengthening 
the time for voyages, the passages over long sea routes 
will be shortened, when routes are suitably arranged in 
accordance with the meteorological information regarding 
the prevailing winds and local conditions 

The Development of the Mooring Tower.—Following on 
the very successful experiments carried out with non- 
rigid airships moored to the type of mooring-mast intro- 
duced by Air Commodore Masterman, an experimental 
mooring tower for rigid airships was developed by Vickers 
Limited, in collaboration with the Air Ministry, and used 
at one of the airship stations for a comprehensive series 
of mooring tests with R 24, one of the early British rigid 
airships of the “R23” class. During these tests, the 
ship lay out continuously for several weeks, during which 
it was subjected to gusts of wind blowing up to 50 miles 
per hour, phenomenally heavy rainfall, snow storms and 
every extreme of the British weather. The behaviour of 
the airships demonstrated conclusively the practicability 
of this system of mooring, and it was found that only six 
men at a time were needed to look after the mooring of 
the ship. 

Airship Bases.—It should not be forgotten that the 
present-day safety and regularity of steamship services 
is largely due to the development of safe ports and 
harbours, and to the lighting and charting of the coasts. 
This required many years and the expenditure of millions 
of pounds. Before regular world-wide air communications 
are practicable, it will be essential to provide an equivalent 
equipment of landing stations, night signalling, and a 
reliable and elaborately organised meteorological intelli- 
gence service. Eight main bases, with the same number of 
intermediate calling stations, would serve for airship 
services linking up Europe to North and South America, 
Egypt, South Africa, India and Australia, and from these 
main bases smaller airships or aeroplanes would enable 
communication by air between all the chief centres of 
population in the world. 

The Need for Trained Pilots.—Whilst we now have in 
this country airships which would be suitable for the 
running of experimental mail-carrying services, and the 
designing and constructional facilities which would enable 
us to build the larger type of airship required for regular 
passenger-carrying services, we still lack experience in 
the flying and handling of airships under the conditions 
appertaining to commercial services, It takes at least 








two years’ regular flying to train an airship pilot ; not so 
much in the actual flying of the airship—which does not 
involve any great difficulty or possibility of causing serious 
damage—but in the landing and handling of the airship 
when taking her in and out of the shed or in bringing her 
up to a mooring mast, when faulty piloting might be 
attended with danger to the airship. 

Will the Cost be Reasonable ?—On the authority of Air 
Commodore Maitland, the Director of the Airship Service, 
who has all the service records at his disposal, the probable 
costs for a regular service of airships between England 
and India to carry 4 tons of cargo and 100 passengers 
each way per week would be about 2s. 9d. per ton-mile, 
giving passenger rates about 50 per cent. higher than the 
present first-class steamship rates, and mails at 6d. per 
ounce. These rates would ensure profitable operation— 
provided, of course, that the service was fully patronised. 
An approximate estimate has been prepared of the possible 
limits of the cost of carriage by airship, taking, on the 
one hand, the most favourable conditions that might be 
expected with a fully established service working on a 
favourable route with the best possible weather conditions, 
and such a demand that the service would be operated at 
full capacity all the year round ; and, on the other hand, 
taking the most unfavourable conditions as regards cost 
and running conditions. The service investigated was 
on a basis of a regular two trips each way per week between 
places requiring a non-stop flight of 38000 miles, which 
would be operated by airships of 4,000,000 cubic feet 
capacity type. Taking the speed as averaging 60 miles 
per hour for the voyage, the time taken would be fifty 
hours, so that each ship could easily make two voyages 
per week. Thus two ships in service would make the 
required two trips each way per week. A third ship is 
held in reserve to enable each ship to be laid up periodically 
in turn for complete overhaul. If the two trips each way 
were kept up fifty-two weeks in the year, each of the three 
ships would have to do an average of between 3400 and 
3500 hours’ flying, and on this the cost of maintenance is 
based. Allowing an ample allowance for the weight of 
petrol and oil and other non-useful loads, this size of air- 
ship would be able to carry a full load of 24 tons of pas- 
sengers, mails or light freight. Accommodation is pro- 
vided for 100 passengers, who would be allowed a total 
weight of 300 1b. per head, thus leaving further carrying 
capacity for about 10 tons of mails and special freight. 
Without entering into details of the estimates—which 
are based on present-day prices—the following figures 
which indicate the conclusions arrived at may be given : 
The capital required for three airships and flying equip- 
ment is £1,500,000, and for sheds, mooring masts and 
other equipment for two aerodromes £1,300,000, giving 
a total of £2,800,000, or, say, with working capital, a 
round figure of £3,000,000. Allowing for paying interest 
at 15 per cent. on this capital, this would mean an annual 
charge of £450,000. The probable life is variously esti- 
mated at from three to five years, so that the charge on 
this account would be from £300,000 to £500,000 per 
annum, and for sheds and ground equipment, say, £100,000 
per annum, a total of from £400,000 to £600,000. Repairs 
and maintenance are estimated at from £100,000 to 
£300,000 per annum. As regards establishment expenses, 
pay of officers and crews are put at £35,000, and salaries 
and wages of establishment and aerodrome staffs £150,000 ; 
total, £185,000, or, say, between £150,000 to £200,000. 
In the absence of any accumulated statistics of risk, it is 
impossible to say what rates would require to be paid for 
insurance of the airships against total loss or serious 
damage. In the early stages the rate may amount to 
33 per cent. per annum on the total airship value. The 
insurance for three ships would thus be as a maximum, 
say, £500,000, and might be at as low a rate as to involve 
a total sum of only £200,000. 

The running costs, including petrol, oil and hydrogen, 
can be estimated with some degree of confidence, and 
for airships of this size, will total from £40 to £60 per 
hour’s flying, and as we have assumed a total of 10,400 
hours per year for the three airships, running costs will 
amount to between £400,000 and £600,000. 


Total Annual Costs. 
£ £ 


1. 15 per cent. on capital 5 400,000 to 500,000 
2. Depreciation and obsolesc- 

ence ean en 156 4€0,000 to 600,000 
3. Repairs and maintenance 100,000 to 300,000 
4. Establishment expenses .. 150,000 to 200,000 
G. GP 65S 6 eo fais 200,000 to 500,000 
6. Running costs .. 400,000 to 600,000 


£1,650,000 to £2,700,000 

Earnings.—Assuming a full load is carried every voyage, 
the total paying load per year is 5000 tons, carried a 
distance of 3000 miles, and to cover the total expense 
enumerated in the table, the rate would require to be from 
2s, 3d. to 3s. 8d. per ton-mile. It is highly improbable, 
however, that even under any circumstances a full load 
would be carried on every voyage on a regular service 
maintained the year round, and it would be reasonable 
to take a load factor of only 50 per cent., which, of course, 
would double the above rates, which would then be from 
4s. 6d. to 7s. 4d. per ton-mile. If carrying passengers 
and allowing for the cost of their food, attendance, &c., 
this would correspond to from 10d. to Is. 4d. per mile, 
or rather more than twice the present rates for first-class 
passage by ocean liner. The rate for carrying mails would 
be from 5d. to 8d. an ounce for the 3000 miles. 

It is most important to observe that even when carrying 
maximum load, the running costs or the cost of actually 
flying the airships only forms about 20 to 25 per cent. of 
the total cost of the service, the remainder being overhead 
cost which continues irrespective of the amount of traffic 
that is handled and would not be greatly reduced even 
if the ships were laid up. This is the crux of the matter, 
and shows quite clearly that the possibility of operating 
airships at an economic cost depends entirely on being 
able to ensure a regular and uniform traffic, and any 
estimates of cost can at present only be surmised, and 
may be anything from 4s. 6d. per ton-mile upwards, and 
probably a conservative estimate would be nearer 10s. 
per ton-mile. 

III.—Arrsure ConsTRUCTION AND DEVELOPMENT. 


Apart from the increase in size that is necessary to 





enable an economical load to be carried for a distance of 
3500 miles, and to allow of increasing the speed up to 
80 miles per hour, there are other problems requiriny 
thorough investigation, amongst which the followin. 
desiderata are the most important which affect design : : 

(1) An airship must be able to depart and arrive at the 
bases in all kinds of weather with safety and regularity. 

(2) A really reliable and economical engine specially 
suited for airships has still to be produced. 

(3) Methods of treating the outer cover fabric are 
required that will ensure tautness and watertightness jin, 
all kinds of weather and extremes of temperature for 
reasonable lengths of time without rapid deterioration 
and necessity of frequent replacement. 

(4) Experience is necessary as to the effect of tropical 
climatic conditions on the covers and gas bags and on the 
maintenance of the airships generally. 

With the exception of the Wolseley-built Maybach 
motor, no essentially airship engine has yet been produced 
in this country, and although excellent results have been 
obtained with the use of the Rolls-Royce and Sunbeam 
engines for relatively short runs, an engine of a simpler 
and more robust type is wanted which can run continu- 
ously for periods of at least fifty hours without any risk 
of breakdown and without requiring constant overhau! 
by highly skilled labour. The ideal type of internal com- 
bustion engine for airships would be of the Diesel two- 
cycle type, which would have most valuable advantages. 
As 1000 brake horse-power could probably be developed 
in not more than eight cylinders, and all induction and 
exhaust valves would be eliminated, the possibilities of 
breakdown would be greatly reduced and overhaul would 
be greatly simplified. There has not yet been any serious 
attempt to produce a Diesel engine suitable for aero 
purposes, and the lightest type of Diesel engine yet made 
weighs about 30 lb. per brake horse-power, but no attempt 
has been made to use special materials or methods of 
reducing weight used in the aero-engine, and although 
with its higher compression pressure. it will essentially } 
heavier than the petrol engine, there does not appear to 
be any reason why a suitable Diesel engine should not be 
produced of, say, 10lb. per brake horse-power. Even 
with this weight, the lower fuel consumption would allow 
of a less total weight of engines and fuel than would be the 
case with a petrol engine for voyages requiring the carry 
ing of fuel for fifty hours and upwards. In addition, it 
would have the great mechanical advantages previously 
mentioned. 

ConcLuSION, 


It is very difficult to foresee what developments in 
aircraft the next ten or even the next five years may 
bring; but Imperial interests demand that every en 
deavour should be stimulated to maintain scientific and 
practical developments in this country. It would be 
dangerous to wait and see what other nations will do. 

It is significant that the United States have voted 
25,000,000 dols. for airship construction, and, with an eye 
to future developments, is building an airship shed which 
will hold airships of 10,000,000 cubic feet capacity. 

France, after hurriedly disposing of her airship materia! 
at a heavy loss in the interests of economy, has entirely 
changed her attitude, and has voted an equivalent of 
£3,000,000 to re-ewuip her airship service. 

Italy is a firm believer in the airship, and is making 
steady progress. and at her present rate has the lead in 
construction of airships of the semi-rigid type 

Germany, with her unparalleled experience in airship 
construction, is in a position to go ahead as soon as the 
restrictions of the Peace Treaty allow, and but for these 
there is no doubt that she would already have in actual 
operation air liners crossing the Atlantic. A recent report 
from Berlin states that the Zeppelin Company is contem 
plating building these airship liners in the United States, 
and so evading the prohibitions of the Allies, the scheme 
being to build two super-Zeppelins for use in freight and 
passenger service between Berlin and San Francisco, calling 
at Paris, New York and Chicago. The schedule time for 
the entire trip from Berlin to San Francisco to be less than 
four days. From information obtained from America, it 
is understood that these airships are to be capable of 
carrying loads of 30 tons. The scheme is said to be backed 
by the Hamburg-Amerika Line and prominent American 
financiers. This being the case, a widespread Empire 
like our own should surely do all it can to build up a 
powerful fleet of commercial airships. We, as the leading 
mercantile nation, with interests all the world over, should 
lead in the new era of aerial transport, as we have led on 
the sea in the past. 








Kine’s CoLLeGe ENGINEERING Society Dinner. — The 
Bishop of London, Chairman of the Council of King’s College, has 
kindly consented to take the chair at the twenty-third annual 
dinner of the Engineering [Society of King’s College, London. 
The dinner is to be held at the Connaught Rooms, Creat 
Queen-street, on Friday, November 26th, at 7.30 p.m. Further 
information may be obtained from the honorary secretaries at 
King’s College. 

Bett Drive Tastes.—A useful little book, entitled ‘ Engi- 
neering Data,” which is being issued by Buck and Hickman, of 
2and 4, Whitechapel-road, London, E. 1, contains a large fund of 
information concerning belt driving. The exact formule by 
means of which transmissions can be proportioned are given in 
detail, but one of the most valuable features of the book is, 
perhaps, an extensive set of tables giving belt speeds, horse- 
power transmitted, cireumferences of pulleys, arcs of contact, 
&c. It should prove very useful to millwrights, as the data is 
not confused with that belonging to any other subject. 


Brassey’s ANNUAL.—The 1920-21 edition of “ Brassey’s 
Naval Annual ”’ will appear in a few weeks, and it is of interest 
to note that both its name and its scope will be extended under 
the editorship of Mr. Alexander Richardson and Mr, Archibald 
Hurd. Hitherto the Annual, as everyone who is acquainted 
with it knows, has been entirely devoted to naval matters. It 
is a sign of the times that for the future it will be divided into 
two sections, the first of which will deal with naval progress, 
whilst the second will handle questions connected with the mer- 
cantile marine. In consonance with this extension of acope, the 
familiar tables and diagrams will cover merchant and passenger 
ships as well as naval vessels, and the title of the volume will 
become “ Brassey’s Naval and Shipping Annual.” We wish 
it under its new editors and in its extended form a continuance 
of the esteem that was won by it under its late editors. 
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A Seven-Day Journal. 


Wireless Telegraph Developments — 


Electric Propulsion for Cargo Vessels — Malta Dockyard and Commercial Work — 


tetirement of Dr. Tudsbery — 


St. Paul’s Bridge — Engineering Wages Negotiations — Fanmakers’ Company and the Engineering Industry — Clyde Navigation Trust Chair ee " 
Dock Workers’ Union Amalgamation — Oil Fuel Famine — Late Mr, Franklin Hilton — Gale Effects in Scotland — Power from Tap Water — Scientific 
and Industrial Research Criticised — Employment for Ex-Service Men — Threatened Strike of Electrical Engineers — Bleriot Works Reopened A 


Million Pounds for McGill University — Huddersfield Technical College — Congress of Universities 


IN connecticn with the address on wireless tele- 
graphy delivered on Wednesday at the Royal Society 
of Arts, by Mr, A. A. Campbell Swinton, there was 
shown the automatic printing in ordinary type of 
wireless messages. Yet it was the first demonstration 
of the kind which has been given in public. ‘The auto- 
matic telegraphic printing apparatus used was the 
well-known Creed machine. 

hs 

EXPERT opinion in the United States is apparently 
in favour of electric propulsion for ships, and the 
success achieved has, according to a statement just 
circulated, led the United States Shipping Board to 
decide to apply the electric system to ten large 
cargo vessels, [Experiments were carried out with the 
Eclipse, a cargo vessel of 11,800 tons deadweight, 
which was converted from a turbine ship to the 
electrie drive. As a result of the experience gained 
in that vessel the General Electric Company of 
America has now obtained a contract to equip ten 
other cargo vessels with the same system. 

* a * 

Tue proposals made to the Admiralty and the 
Colonial Office that the Malta Dockyard and naval 
establishments should be placed at the disposal of 
private firms for ship construction and repair work, 
and the concurrent suggestion that the Admiralty 
should extend its operations at Malta to include the 
same classes of work, have been rejected. It is stated 
that the Admiralty has decided that in view of the 
responsibility upon it for maintaining the fleet based 
on the Mediterranean in the necessary high state of 
efficiency all the resources in both material and labour 
available at Malta must be reserved for naval re- 
quirements, 

erg’ ~ 


ALTHOUGH no Official statement has yet been made, 
it is now an open secret that Dr. J. H.'T. Tudsbery, the 
secretary of the Institution of Civil Engineers, is 
about to retire. Hewill, it is understood, continue to 
discharge the duties of his office for the next few 
months, or at least until his successor has been 
appointed. It has been deeided that the new secre- 
tary must be a corporate member of the Institution. 

+ <8 


Wirn the imminent completion of the Southwark 
Bridge reconstruction—it is expected to be opened 
for traffic before the end of the year—consideration 
is being given to the old project of a St. Paul’s Bridge. 
Plans for such a structure, which would, when certain 
road improvements are carried out, give a direct new 
thoroughfare from Islington to South London, have 
been in existence for some years past, and powers 
for the building of the new bridge are still in force. 
There is, however, an agreement with the Port of 
London Authority that work on the St. Paul’s Bridge 
shall not be commenced until the Southwark Bridge 
works are completed. Pressure is now being put 
on the City Corporation to start the St. Paul’s Bridge 
works to avert the feared widespread extension 
of unemployment. The great difficulty of pro- 
ceeding with the scheme is the high cost of such works, 
but the Lord Mayor has expressed the hope that: suffi- 
cient funds may have accumulated in the Bridge 
House Trust, on whom the cost of construction would 
fall, to enable the construction of the new bridge 
to receive serious consideration. The pre-war cost 
was estimated at £1,750,000, whereas to-day the 
bridge would cost about three times that sum. 

e. 83 


Noruinc definite has yet emerged from the con- 
ferences between the Shipbuilding and Engineering 
Employers’ Federation and the men’s unions on wages 
and conditions of labour. At the last meeting it is 
understood the main subject of discussion was the 
demand for a time rate increase of 6d. per hour, with 
an equivalent advance for piece workers. The em- 
ployers’ representatives submitted a counter-proposal, 
which involves the definite acceptance of the principle 
of payment by results. A decision on this vital issue 
will, it is hoped, be reached almost immediately. 

ew 


THE extension of the activities of some of the old 
City Companies from purely’ charitable to useful 
work is a comparatively recent step. A very 
interesting development of it is to be noted in the 
decision of the Worshipful Company of Fanmakers 
to extend its field of operations from dress fans to 
engineers’ fans. The link between the two things, 
if it may be said to exist, is of the slenderest character. 

a oe 
AT a special meeting of the Clyde Navigation Trust 


on Tuesday, Sir William Raeburn was unanimously 
re-elected chairman of the Trust. 





THE scheme which has been put forward for an 
amalgamation scheme between transport workers’ 
organisations is said to include no fewer than nineteen 
unions. The monthly report of the Dock, Wharf, 
Riverside and General Workers’ Union states that 
the scheme, if carried through, would bring into 
existence one of the most powerful organisations in 
Great Britain. Just as the negotiations on the claims 
of the road transport workers showed the need for 
closer organisation and the weakness of the men when 
spread over several unions, each advocating a some- 
what different policy—so states the report—the 
meetings of the Triple Alliance revealed the same 
weakness of the Transport Workers’ Federation. It 
could not act as one body, as the various unions com- 
posing it have refused to hand over to the Federation 
Executive their striking powers. Hence the present 
amalgamation scheme, which is regarded as essential 
to ensure the future suecess of the organisations of 
transport and general workers. 

* oa cd 

A WARNING has been given by Lord Pirrie, who is 
now investigating the oil fuel position in the United 
States, against the indiscriminate conversion of coal- 
burning ships to the use of oil fuel He states that 
after consultation with oil interests in America he has 
come to the conclusion that the dangers of an oil 
famine are so real that the American Government 
may decide to place restrictions upon the employ- 
ment of oil fuel for steam-raising purposes in ships. 
Tt is probable, he adds, that only vessel* of the large 
liner class will be able to rely on regular supplies of 
oil. For these and other reasons Lord Pirrie suggests 
that the shipowning and marine engineering indus- 
tries should give more attention to the development 
of the high-powered marine oil engine, although he 
admits that the technical problems involved are so 
difficult that only slow progress in the evolution of a 
reliable engine of the so-called Diesel type in large 
sizes for marine work is likely to be made. 

* * * 


THE death of Mr. Franklin Hilton at Southport 
removes a well-known engineer from our midst. He 
began his professional career in the locomotive 
department of the East Lancashire Railway Company, 
which was afterwards merged into- the Lancashire 
and Yorkshire Railway, and was then in successive 
employment at Sharp, Stewart and Company, 
Limited, the Yorkshire Engine Company, and 
Cammell and Co., Limited. He subsequently became 
chief designing engineer to the Ebbw Vale Company, 
was afterwards chief mechanical engineer of the Rhym- 
ney Iron Company, and was for a time general manager 
of Bolekow, Vaughan and Co., Limited, following 
Mr. E. Windsor Richards in that position. His last 
important appointment was as general manager of 
the Ebbw Vale Works, but even since his retirement 
from active service he has retained his connection 
with the engineering industry through directorship. 

* * * 


THE gale on Tuesday last| had somewhat serious 
effects in Scotland, and on the Skye section of the 
Highland Railway over 200 yards of permanent way 
were destroyed between Strathearron and Attadale. 
The railway station at Fort William was flooded 
and communication on the Invergarry Railway 
interrupted. 


* * * 


THE campaign to bring about a better utilisation of 
natural resources, particularly from water power, has 
induced a French scientist, M. Colardeau, to investi- 
gate the possibilities of obtaining power from the 
domestic water tap. He is reported to have demon- 
strated that the ordinary tap should be capable of 
giving, with the aid of storage batteries, sufficient 
power to serve many household requirements. 

x %° om 


CONSIDERABLE interest has been aroused in indus- 
trial and scientific circles by the protest of Prof. F. 
Soddy made at the annual meeting of the National 
Union of Scientific Workers against the Government 
policy of the Department of Scientific and Industrial 
Research, which is held to favour profit-seeking 
monopolies at the expense of the community. This 
means, it is asserted, that Research Associations are 
placed in a position to exploit the scientific workers 
of the country for their own benefit, whereas it 
was explicitly stated in a White Paper that dis- 
coveries made with the aid of public funds should be 
made available for the public advantage. In a subse- 
quent interview Professor Soddy stated that the 
Department of Scientific and Industrial Research had 
adopted a mean attitude towards universities, and 
was seeking to place under its own control all indus- 
trial research aided by the State. 





University for Burma, 


In reply to a question asked by Lord Curzon, a 
statement has been issued, on the authority of the 
Minister of Labour, that to avoid overlapping an 
agreement has been reached between the Officers’ 
Association and the Appointments Department of the 
Ministry. The work of finding appointments will in 
future be done solely by the Appointments Depart- 
ment, the Officers’ Association confining its activities to 
other aspects of relief work. Some figures have been 
issued during the past week in connection with the 
training scheme for ex-Service men. On November 
2nd the number of men receiving instruction in 
Government factories and training centres was 
29,943, and on the same date 17,262 were awaiting 
training. Since August, 1919, the number of men 
whose instruction has been completed is 19,486. 

* * * 

Tue threatened electrical engineers’ strike is a 
grave menace to industry. Notice has been given 
that the whole of the technical and supervisory 
engineers employed in electricity supply undertakings 
will cease work on December 14th failing compliance 
by employers with the terms of the agreement made 
by the National Joint Board of the electrical industry 
in regard to salaries and conditions of employment. 
The notice to cease work would have taken effect 
at an earlier date but for the desire of employees to 
give employers’ representatives on the National 
Board an opportunity to induce those in control of 
electric supply undertakings ample time to give effect 
to the agreement without having recourse to a stop- 
page. The salaries which are being demanded range 
from £270 to £650 a year, and have been based on 
the size of the plant. 

ar. 


Ir is announced from Paris that the Blériot Works 
closed down on Saturday last. The causes for the 
stoppage of the undertaking are said to be general 
trade depression, high taxation and delayed pay- 
ments. They have since, on the intervention of the 
Government, been reopened after an unsuccessful 
attempt of the workers to take possession. 

i 3 

THE campaign to raise a sum of £1,000,000 for 
McGill University is making satisfactory progress. 
Meetings are being addressed by the Principal, Sir 
Arthur Currie, throughout Canada, and it is reported 
that the Legislature will provide a sum of £200,000. 
Private donations have been promised on a con- 
siderable scale, including several of £20,000 each. 

" * * * 


From the Mayoral statement for 1920 we learn that 
the resources of the Huddersfield Technical College 
were strained during the past twelve months to the 
utmost, the number of students attending during the 
session amounting to 3248, an increase of 876 over 
last year. In spite of this stress a great deal of use- 
ful development was carried out. The textile 
department was transferred to the new premises in 
September and formally opened in October. The old 
weaving shed is being converted into a newly equipped 
and greatly extended dyeing department at a cost of 
£5000. A research laboratory has been added to the 
chemistry department. The transfer of the museum 
to Ravensknowle has made it possible to provide 
additional and much-needed space for the depart- 
ments of biology and domestic economy, and in the 
engineering department new laboratories have been 
equipped for experimental mechanics and applied 
heat. A new and much improved plumbing workshop 
is being provided. Furthermore, valuable gifts fcr 
the endowment of scholarships have been received, 
the ‘Joseph Blamires”’ scholarship for chemical 
research from Mrs. Blamires, and a textile scholarship 
from Sir Charles Sykes, K.B.E. 

ka oe 


Tt has now been decided to hold the second congress 
of Universities of the Empire next year in London. 
An interval of nine years will have elapsed since the 
last congress took place, that which was due to be held 
in 1917 having been postponed owing to the fact 
that the war was still in progress. Hopes are enter- 
tained that all the universities in the Empire, which 
now number fifty-eight, will be represented. The 
University of Oxford has issued invitations for a visit 
extending over three days during the period of the 
congress. 

* * * 

AN interesting development is indicated by the 
decision of the authorities, which has just been 
announced, to establish a University for Burma. 
The administration of the University would be in the 
hands of a council, on the executive committee of 
which would be representatives of the Burma Cham- 
ber of Commerce and of general industrial interests. 
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The Shipbuilding, Engineering and 
Electrical Exhibition at Glasgow. 
No. I. 


THE exhibition devoted to the shipbuilding, engi- 
neering and electrical industries, which was opened 
under the auspices of the Corporation of Glasgow at 
the Kelvin Hall on the 8th inst., cannot, in view of the 


public attendance so far has, we gather, not been on a 
scale to please everyone, and from our own observa- 
tions we can say that of those of the public who do 
visit the hall, almost the majority would seem to 
prefer listening to the very excellent programme of 
music provided by the band of the 2nd Gordon High- 
landers to inspecting the exhibits. 


StrEL Works Evectrric Moror. 


Among the firms exhibiting electrical machines 














FIG. 1 


number of stands occupied by English firms or their 
local agents, be regarded as thoroughly representative 
ot Seottish activities in the fields covered by its title. 
be said of the actual exhibits that many 
On the contrary, 


Nor ean it 
present features of great novelty. 
here and there are to be found on show machines and 
appliances which at this date should be thoroughly 
familiar to most visitors. Nevertheless, the exhibition, 
taken as a whole, is well worthy of a visit, and to 
engineers at least should prove both interesting and 
profitable, especially to those who have not had an 


ENCLOSED MOTOR FOR STEEL WORKS—BRUCE, PEEBLES AND CO. 


and appliances the stand of Bruce Peebles and Co., 
Limited, ocaupies a prominent position. As is well 
known, this firm, while manufacturing all classes of 
electrical machinery, specialises in the design and 
manufacture of converting plant and occupies a 
unique position in this respect as sole manufacturers 
of the Peebles la-Cour motor converter. This unit is 
now widely adopted for the higher frequencies to be 
found among alternating-current supply systems, 
and its position with reference to the standard rotary 
converter is illustrated by the two exhibits on the 


an interesting type of-motor, which has been specially 
designed to withstand the severe operating conditions 
existing in iron and steel works. As shown in Figs. | 
and 2, which illustrate a three-phase wound roto; 
motor of this type, these motors are totally enclosed 
and are of exceptionally robust construction. The 
outside carcase is of cast steel divided horizontally, 
the halves being machined and secured together }y 
four corner bolts, At each end the castings are 
extended to form the bearing housings. In designing 
these motors ease in dismantling has been one of the 
first considerations, Lifting eyes are cast in the upper 


, half of the carcase, these being used either for lifting 
| the complete motor or, after removing the four corne: 


bolts, for raising the top half of the carcase together 
with the brush gear and rotor leads which are attached 
thereto. A large cast steel inspection cover to the 
slip rings and brush gear is fitted over an opening in 
the upper carcase casting. Lifting eyes, cast as part 
of the top halves of the bushes—see Fig. 2—facilitat: 
erection and dismantling of the motors. By their uss 
the complete stator, rotor, shaft, and bearing bushes 
can be removed together from the lower half of the 
carcase, the top half having been previously lifted 
off. The complete motor can, without alteration, be 
turned round on its foundations and the drive obtained 
from the opposite end, the shaft being suitably 
extended at each end for this purpose. Other features 
of the design can be seen in the illustrations, and it 
would certainly appear that the sound mechanical 
construction of the parts and the adequate protection 
afforded to the motor should secure its satisfactory 
operation under the most adverse operating conditions, 


AIR 

On the stand of Edmiston, Brown and Co., Limited 
of Glasgow, some interesting examples of air filtering 
and humidifying plant and water cooling and sereen- 
ing apparatus are to be found. The air filter—manu- 
factured by Cleworth, Wheal and Co., Limited, 
Castleton, Lancs—is illustrated in Fig. 3 and _ is 
designed for use in connection with turbo-alternators 
and for general ventilation purposes. A_ genera! 
drawing of the apparatus is given in Fig. 4. The 
principal feature is the provision of two or more 
rotors R composed of fine mesh expanded metal, 
through which the air is passed. The rotors are driven 
slowly by means of gearing G and dip to a depth of a 
few inches at the lowest point into water contained in 
a small tank at the foot of the casing. The water is 
carried up in the meshes of the rotors, and as the speed 
of rotation is not sufficient to throw it off by centrifugal 
force it falls down as the rotors revolve and returns to 


FILTERS AND HUMIDIFIERS. 
































FIG. 2—-BRUCE, PEEBLES MOTOR OPENED UP 


opportunity of visiting recent exhibiiions in London. 
The Kelvin Hall, especially built for exhibition pur- 
poses during the closing months of the war, occupies 
the site of the Machinery Hall of the 1901 and 1911] 
exhibitions, and admirably fulfils its object, although 
at times on the present occasion it would appear 
as if a little more head would have been 
welcomed by some of the exhibitors. The building 
contains some 200,000 square feet of floor space, and 
every available portion of the area is occupied. The 


room 


company’s stand. 
la-Cour converter exhibited, which is one of six similar 
sets ordered by the Mersey Docks and Harbour 
Board, is to operate on a 50-cycle per second supply, 
whereas the 1500-kilowatt rotary converter shown is 
one of twelve similar sets ordered for the 25-cycle 
system of the Glasgow Corporation. In addition to 
these exhibits the company has also included a good 
representation of its designs of alternating and direct- 
current industrial motors, Among these exhibits is 


PIG. 3—AIR FILTER—CLEWORTH, WHEAL AND CO. 


Thus the 500-kilowatt Peebles | the tank, carrying with it the impurities contained in 


the air. The meshing of the successive rotors is 
arranged criss-cross in order to give the air a passage 
as tortuous as possible. Any loose moisture carried 
off the rotors by the air is caught by screen eliminators 
E and returned to the tank. It is to be understood 
that the expanded metal rotors have no fan action. 
The air is supplied to the filter by means of a separate 
fan. It is claimed that the resistance imposed by the 
filter to the passage of the air does not exceed a 





Nov. 19, 1920 


THE ENGINEER 


905 








—_—_—_— 


pressure of $in. of water. In addition to its use as an 
air filter for various purposes, the appliance, we are 
informed, has been successfully used for cleaning and 
cooling blast-furnace gas before use in gas engines, 
for absorbing naphthalene and ammonia from town’s 
gas, and for the recovery of toluol and benzol. In 
some of these applications oils instead of water are 
used in the tanks. The apparatus is made in various 
sizes with capacities ranging from 2000 to 52,000 cubic 
feet per minute, 

A development of this air filter is the liumidifier. 


for all purposes, and particularly for cooling the circu- 
lating water for the jackets of internal combustion 
engines. It consists of a sheet metal tower containing 
a series of expanded metal trays and a fan B, which 
draws the air upwards through the meshes of the 
trays. The water is admitted to the tower at A and is 
distributed uniformly from a trough C on to the trays. 
As the water falls through the meshes it is divided 
up into a fine spray and is cooled by the up current 





of air. The water is collected in a tank placed below 


| the air inlet openings. The makers claim that by regu- 




































































“Tre EnGcingen” 















R 
rj 
ators | 
Hol tod 
HI I | 
Wy h We 
Hy } F | Cc 
i] {I I i iI 
| 
: Hint 
Ts | | laf 
2. An te vat! 
f I {| h 4 
u, dl! u.4 
ei ddl 
Py 
i ubnify -o 
| I 7 | i | 
eee 
f 2 UL ¢ At iL 
“Gaeecoumaaaae 6 4 Hi Ni 
» io od if lt fl Ht / 
1 py ea ay 
A ' \y 





mi> 
he = 
he 

Ie, 
‘ 

= _ == 

Me 
L J} 
\ 

= — 

















FIG, 5-CLEWORTH-WHEAL AIR PILTER 


The design of this apparatus is substantially the same 
as described above, except that the number of ex- 
panded metal rotors is increased to four or more. In 
passing through the rotors the air is not only cleaned, 
but picks up moisture to a degree which may be regu- 
lated by controlling the speed of the rotors. Steam 
coils are placed in the tank of this machine in order 
that the air may be heated as well as humidified. In 
the air filter there is little loss of water by evaporation, 
and consequently the water in the tank need only be 
renewed at intervals. In the humidifier there is a 
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lating the air current the temperature of the cooled 
water can be kept constant at any desired value. 
The appliance is made in various sizes capable of 
dealing with from 650 to 24,000 gallons of water per 
hour, which capacities are approximately those 
required to handle the cooling water of internal com- 
bustion engines of from 65 to 2400 horse-power output, 


THE PNEUMERCATOR TANK GAUGE. 


Among the exhibits on the stand of Kelvin, 
Bottomley and Baird, Limited, of Glasgow, the 


the edge of which constitutes the datum line from 
which the contents of the tank are measured. The 
baJance chamber is placed on the hottom of the tank, 
and the small quantity of liquid represented by the 
height from the tank bottom to the edge of the orifice 
is allowed for when the gauge is being calibrated. If 
the orifice be just submerged by the liquid and the 
tank be then filled the air trapped within the balance 
chamber will be compressed. When it is desired to 
measure the quantity of liquid in the tank the hand 
pump is operated until the pressure of air in the 
balance chamber is sufficient to drive the liquid therein 
down to the level of the orifice. Further operation of 
the hand pump will have no effect on lowering the 
level of the liquid, for the excess air pumped into the 
balance chamber will simply escape from the orifice 
and rise as bubbles to the free surface in the tank. 
The air pressure thus established in the balance 
chamber is now equal to the pressure in the liquid at 
the datum level. The three-way cock just beneath 
the gauge is next operated to cut out the pump and 
open the gauge to the balance chamber. The gauge 
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FIG. 7—-THE PNEUMERCATOR 


is charged with mercury and the height to which the 
mercury rises in the glass tube is a measure of the 
pressure in the liquid at the datum level. Knowing 
the specific gravity of the liquid and the form of the 
tank, the gauge can he calibrated to read the tank 
contents directly in terms of weight or volume. It 
is not necessary for the operator to observe when the 
bubbling starts in the tank. _The pump and the gauge 
may, in fact, be situated far away from the tank. In 
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FIGS. 5 AND 6—WATER COOLER—CLEWORTH, WHEAL AND CC. 


. 


continual flow of water into the tank, the level being | 
preserved constant by means of a float valve. The | 


‘**Pneumercator ” tank gauge calls for special notice, 
as it is the device fitted both on the Olympic and the 


apparatus, we understand, has been received with | Aquitania for measuring the quantity of oil in the 
great favour by cotton spinners and weavers, owners | fuel tanks at any instant. The device consists of a 


and workpeople alike. | 


| balance chamber, and a gauge joined to the connect- 


WatEeR COOLER. 


balance chamber placed within the tank, as shown in 
Fig. 7, an external hand pump connected to the 


A water cooler made by the same firm and exhibited | ing pipe by means of a three-way cock. A complete 
on the same stand is shown in Figs. 5 and 6. This | installation for two tanks is illustrated in Fig. 8. The 
appliance is claimed to be suitable for cooling water | balance chamber is formed with a sharp-edged orifice. 


use the operator pumps in air and takes a reading 
and follows with a second period of pumping and a 
second reading. If the second reading is the same as 
the first the indication is that the level of liquid in 
the balance chamber is down to the orifice. If it is 
igher than the first the operation is repeated until 
two consecutive equal readings are obtained. It is 
claimed that the accuracy of the instrument is not 
affected by change in temperature of the air in the 
pipe line, and that consequently this line, if neces- 





506 


THE ENGINEER 


Nov. 19, 1920 








sary, may be led through refrigerator compartments, 
boiler-rooms, and so on, without trouble. 

The device is intended for use, not only for measur- 
ing the quantity of oil fuel on shipboard, but for 
various uses on land. Thus it can be employed to 
measure the rise and fall of the tide, the head of water 
over a dam or the sill of a dock. It can deal with oil, 
water, chemical solutions, molasses, &e., and can be 
readily applied to vessels in which the liquid is under 
pressure or vacuum. In order to deal with pressure 
or vacuum vessels the top of the gauge glass is con- 
nected by a return pipe with the snace above the 
liquid in the vessel. An interesting development of 
the appliance—also shown at the exhibition—con- 
sists of a ‘“‘ Pneumercator’’ indicator for measuring 
the draught and displacement of ships. By measut- 
ing the unloaded and loaded displacements this 
device can be used to determine the weights of cargo 
and bunkers. 

Soutu Arrican LocoMortive. 

A very popular exhibit is the South African loco- 
motive shown by the North British Locomotive Com- 
pany, Limited, of Glasgow. The exhibit comprises 
the wheels, framing, cylinders, and valve gear of one 
ot the 4-6-2 type express passenger engines now being 
constructed in the company’s workshops, to the 
designs of Mr. D. A. Hendrie, chief mechanical engi- 
neer to the Government Railways of South Africa. 
For exhibition purposes. a 30 horse-power electric 
motor has been connected to one of the coupled axles 
by means of worm gearing and drives the wheels at 
from 9 to 16 revolutions per minute. The movement 
of the Walschaerts valve gear can thus be closely 
observed, while to facilitate a study of the distribution 























FIG. 8-THE PNEUMERCATOR 


of the steam a dummy piston on the tail rod and a 
dummy valve on the piston valve tail rod have been 
arranged to work against a board on which a full- 
sized section of the cylinder, steam ports and valve 
chest has been drawn. The engine is a powerful 
example of the narrow-gauge—3ft. 6in.—type with 
widened framing at the rear end to accommodate a 
oft. 5in. fire-grate, in the manner now usual in South 
African locomotives. The reversing shaft is con- 
trolled by means of steam gear equipped with a 
hydraulic buffer. The coupled wheels are 5ft. in 
‘ameter, the cylinders measure 22in. by 26in., and 
the total weight of the engine in working order is 
82.35 tons, and of the tender—not exhibited— 
o1.1 tons. 
MARINE AND Locomotive SUPERHEATERS. 

An extensive display of superheaters is to be found 
on the stand of Marine and Locomotive Superheaters, 
Limited, of Westminster. This company is the 
exclusive British proprietor of Schmidt’s patents as 
applied to the generation and application of super- 
heated steam, and, in addition, owns several other 
important patents and improvements which are 
embodied in its designs. On the marine side, the 
company has supplied superheaters for vessels ranging 
from trawlers of 250 indicated horse-power to passen- 
ger liners of 40,000 shaft horse-power. One of the 
latest vessels to be equipped with the system is the 
Cunard liner Scythia, launched at Barrow last March. 
The Schmidt superheater is too well known to require 





detailed description here. It may be said, however, 
that two important constructional improvements 
have recently been introduced. In the first place 
the headers, formerly made of cast steel, are now 
generally of forged steel, and are formed from solid 
ingots by pressing with special dies. It is claimed for 
the new form of header that it is homogeneous 
throughout, and that it has a uniform, smooth 
finish, externally and internally, free from scale or 
other impurity. The second improvement relates 
to the return bends or torpedo ends of the super- 
heater elements. These ends are now being formed 
entirely from the metal of the tubes themselves by a 
process of machine forging which does not involve 
the use of acetylene welding. The process and the 
forging machines are of great interest, and will, we 
hope, be fully described in a forthcoming issue. 








Test of an Oil Engine. 

We have been favoured by Ruston and Hornsby, 
Limited, with a copy of Captain Riall Sankey’s report on 
the test of a high-compression cold-starting engine made 
by them, and give it in what follows. The engine was 
described in the paper read before the Institution of 
Mechanical Engineers at the summer meeting in Lincoln 
last July. 

CaPpTaIn SaNnKEY’s Report. 

In accordance with the request expressed in your letter 
dated June 18th, 1920, I conducted a trial of one of your 
high-compression engines—cold-starting engine—on July 
15th. 

(1) Object of Test.—The object of the test to 
ascertain the oil consumption per brake horse-power at 
various loads. 

(2) Type of Engine. 
horizontal type, having two side by side cylinders, firing 
alternately, and cranks at 0 deg. The fly-wheel was on 
one side of the engine, and the load was applied by a 
Heenan and Froude brake bolted to the fly-wheel boss. 
The particulars of the engine are :—Cylinder diameter, 
18hin.; stroke, 30in.; revolutions per minute, 175; rated 
brake horse-power, 260. This type of engine works on a 
four-stroke cycle. During the out stroke, following the 
exhaust of the products of combustion, pure air is drawn 
in and then compressed to about 450 lb. per square inch 
during the following in stroke. The compression tempera. 
ture X is amply sufficient to ignite the oil, which is forced 
into the cylinder at about the turn of the stroke by an 
oil pump, giving an adequate pressure to atomise the oil. 
Owing to the high compression temperature, pre-heating 
of a hot bulb is unnecessary, and the engine can therefore 
start from cold. The combustion is therefore partly at 
constant volume and partly at constant pressure, which is 
thermodynamically somewhat more efficient than com 
bustion at constant pressure. 

(3) Method of Testing and Apparatus Used..—The method 
of testing was that in current use at your works, and all 


was 


The engine tested was of the 


‘| measurements were taken by your staff under my super- 


vision. As already stated, the load was applied by means 
of a Heenan and Froude hydraulic brake. The weights 
used with this brake were compared with standard weights 
and found to be accurate. The oil consumption of each 
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FIG, 1 


cylinder was measured separately by arranging so that 
the oil surface in the supply tank broke away from the 
needle point at the moment of starting the test for each 
load, and similarly at the moment of completing each 
half-hour’s run, and then obtaining the weight of oil thus 
required by the difference in weight between the full and 
partially emptied can used for pouring the oil into the tank. 
The weights used for weighing the oil were checked against 
standard weights, and were found to be correct and well 
within the limits of the errors of the test. The balance 
used turned with 40z. The speed was obtained by 
readings of a revolution counter taken every quarter of 
an hour.. Indicator diagrams were taken simultaneously 
from each cylinder every quarter of an hour. Three samples 
of oil were taken, one from each of the barrels used, and 
the calorific value was subsequently determined by Mr. 
Harry Stranger, of the Broadway Laboratories, West- 
minster, and his report is attached. It shows that the 
calorific value of all three samples was the same, namely 
19,260 B.Th.U. per pound higher calorific value. The lower 
calorific value, which is the value to take in accordance 
with the rules of the Institution of Civil Engineers, works 
out to 18,051 B.Th.U., assuming 13.9 per cent. of 
hydrogen. 

(4) Log of Tests.—The engine was started at 8 o’clock, 
and ran at about half load until 9.10 o’clock, when full 
load was applied. The full-load test began at 9.20 o’clock 
and continued for three hours. The load was then quickly 
lessened to three-quarter load, which was maintained for 
one hour, after which the load was reduced in succession to 
half load and quarter load, each for one hour, after which 
the engine was run with no load for a quarter of an hour, 
then an overload approximately of 10 per cent. was 
applied for half an hour. Lastly, the quarter-load test 
was repeated for an hour, and the trial ended at 6 p.m. 





Wig. 1 shows graphically the load on the engine from 
8 a.m. to 6.10 p.m. o'clock. 

(5) Results of Test.. The test figures are given in 
a Table. bes | 

(6) Conclusions from Test Figures.—In Fig. 2 the total 
average oil consumed per hour is plotted on a brake horse 
power base, and a fair line is drawn through the plotted 
points giving curve No. 1. It will be seen that the central 
portion is almost quite straight, following the Willans Law. 
B oth at the full-load end and at the no-load end the line 
curves slightly upwards. By thus drawing a fair line 
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FIG. 2 


through the plottings of the observed points, the tests at 
the various loads are connected together, errors are acl- 
justed, and the final result obtained is more reliable than 
by plotting the oil consumption per brake horse-power- 
hour. Curve No. 2 shows the oil consumption per brake 
horse-power hour, and has been obtained by calculation 
from curve No. 1. The minimum consumption is -at 
brake horse-power, and is 0.401 lb. per brake horse-power 
hour. Curve No. 3 shows the economy of the engine 
expressed in B.Th.U. per brake horse-power per minute, 
giving the low figure of 120.7, and curve No. 4 the thermal 
efficiency reckoned on the brake horse-power. « The 
highest figure is 35.1 per cent. It was considered un- 
necessary to obtain the indicated horse-power from the 
indicator diagrams. The Table gives the oil consumption 
per brake horse-power-hour at various loads. 

(7) Governing.—The action of the governor was observed 
during the trials, especially when changing load. The 
variation of speed was very small, and even with rapid 
The speed at various loads is shown in 
column 2 of the Table. There was no hunting. 

(8) Behaviour of Engine.—Throughout the the 
engine ran remarkably well and so uniformly that it was 
impossible to tell by sound what load was on the engine 
and when such load was changed. 


CONSUMPTION PER BH.P, HOUR AT VARIOUS LOADS, 
Lower calorific value of oil = 18,050 B.Th.U. per lb. 
Oil consump- 
Average tion lbs. of 
B.H.P. oil per 
B.H P. hour. 


changes of load. 


trial 


Proportion Average 
of revs. 
full load. 


Overload ...- 142%. 
Pei 10a 2. és ee 
Three-quarter load... 
Half load ... 
Qaarter load ... 


261-1 
235-9 =... 
178-25 ... 
119-93 


-401 
-401 
-405 
-508 








A LARGE RAILWAY BRIDGE. 


THE new double-track bridge carrying the New York 
New Haven and Hartford Railroad over the Thames River 
is built on piers wide enough to carry a duplicate bridge, 
as four lines o: rail will be needed eventually. There are 
four riveted cruss spans of 330ft. and 200ft., flanking a 
bascule span 190ft. long. The length of opening at the 
bascule, however, is increased to 212ft. by cantilevering 
the ends of the adjacent fixed spans. An alloy steel is 
used with a permissible unit working stress of 22,000 Ib. 
per square inch for tension members and a maximum 
compression of 18,500 Ib. per square inch. One pier was 
sunk by the pneumatic system, being supported on three 
cylindrical caissons 22ft. diameter and 35it. between 
centres. Each of the other piers has a single caisson 30ft. 
by 94ft., sunk to a maximum depth of 142ft. below water 
level by means of dredging in open wells. The bridge 
floor being 40ft. above water, 50ft. deep, and the river bed 
having a considerable depth of soft material, very deep 
piling was necessary for the falsework on which to erect 
the steel spans. Most of the piles were from 120ft. to 136ft. 
long, and as the expense of round piles of such length would 
have been very great, the piles were made of 12in. by 12in. 
pine timbers 24ft. to 34ft. long, spliced with steel angles 
and twenty-eight bolts jin. diameter, each splice being 
7ft. long. The bascule is operated by two 80 horse-power 
electric motors, with two similar motors for reserve. 








THe LNsTirutTion OF MINING AND Metratiturcy.-The follow- 
ing awards have been made by the Council of the Institution of 
Mining and Metallurgy :—(1) The gold medal of the Institution, 
the highest distinction in the power of the Council to bestow, has 
been awarded to Sir Thomas Kirke Roses “in recognition of his 
eminent services in the advancement of metallurgical science, 
with special reference to the metallurgy of Gold.” (2) The Con- 
solidated Gold Fields of South Africa, Limited, gold medal and 
premium of forty guineas have been awarded to Mr. H. Living- 
stone Sulman for his paper, ‘‘A Contribution to the Study of 
Flotation.” 
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Railway Matters, 


An order for 20 million feet of sleepers for British 
railways has been placed with a firm in British Columbia. 


Iv is reported that the Norte Company has a project 
for the electrification of the line from Barcelona to Tarrasa. 
he work will be put in hand at the beginning of next year, 
and will be terminated, it is hoped, in 1923. Further plans 
under consideration relate to the electrification of the line 
as far as Saragossa. 

\ REPORT is current that the Erie Railroad is going to 
equip its entire service with a new air brake manufactured 
by the Automatic Straight Air Brake Company. The 
Norfolk and Western Railway is the first railroad to adopt 
this brake for freight service, having placed an order for 
its installation on 100 of its new 100-ton all-steel coal 

SPEAKING at the meeting of the Central Argentine Rail- 
way on the 28th ultimo, the chairman said that it was a 
satisfaction to feel that the company had been able mate- 
rially to reduce the consumption of wood as a fuel and to 
increase the use of coal. A contract for coal had been 
placed in the United States. The results of oil fuel tests 
were likely to be favourable. 

Tue 36 millions paid by the Government for arrears of 
maintenance and renewal, often mentioned in this column, 
have now grown to 40 millions. Sir Eric Geddes, men- 
tioning this fact on the 8th instant, added that what, 
exactly, current and arrear maintenance may be is a 
matter in dispute, as also the extent to which the fund in 
question should be drawn upon. The matter is one under 
investigation by Lord Colwyn’s Committee. 


THe forthcoming retwement of Mr. F. W. Marillier, 
ihe carriage end wagon works manager of the 
(jreat Western at Swindon, is foreshadowed by the official 
announcement that Mr. C. C. Champeney has been 
appoiated to the position hitherto held by Mr. Marillier 
Mr. J. C. Lloyd, the same company’s permanent way 
assistant engineer at Reading, has been promoted to the 
position of assistant chief engineer at Paddington. 


In reply to a question as to whether the present check 
on the railways was sufficiently close to prevent any 
betterment of the companies’ private property at the cost 
of the State or the users of the railways, the Minister of 
Transport replied that a very strong Committee, under 
the chairmanship of Lord Colwyn, was considering, among 
other matters, whether the additional checks which had 
been instituted upon railway expenditure should be still 
further strengthened. 

‘TH operating statistics, which have just been issued by 
the Ministry of Transport, give, for the first time, par- 
ticulars of passenger traffic. During the month of July 
tie railways in Great Britain conveyed 152,392,497 
passengers, excluding season ticket holders. Of this 
number 68.26 per cent. paid full fares, 27.18 per cent. 
were workmen, and the balance ot 4.56 per cent. were 
carried at other reduced fares. The average receipt per 
passenger was 16.09d. 

Havine been asked whether the railway companies were 
consulted before the Committee on Railway Agreements was 
appointed, Sir Eric Geddes said, on the Ist instant, that 
the railway companies were not consulted, nor was there 
any need to consult them. He hoped that the investiga- 
tions of the Committee would elucidate the very com- 
plicated position and that their report would assist him 
to secure that the interests of the taxpayer under such 
agreements were still further safeguarded. The Com- 
mittee is dealing with outstanding matters under the agree- 
ments rather than with the cost of operating the railways. 


Tur Metropolitan Railway Company has arranged for 
Dr. Henry Chellew, late lecturer to the University of 
London, to give, on alternate Tuesdays, a series of lectures 
to the whole of its clerical staff. The following list of 
subjects, proposed to be dealt with, indicates the com- 
prehensive nature of the course of lectures :—The human 
mind—what it is and how it works; the science of per- 
sonal efficiency ; the laws of health; the secret of con- 
centrating the mind; the will, and how to develop it; 
how to make a map of yourself ; the science of industry ; 
how to save time, energy and money ; the royal road to 
success. 

Ir is stated by a Committee appointed by the American 
Railroad Association to study the question of substituting 
metal or other sleepers for those of timber, that there does 
not appear to be any immediate necessity for present 
change, but that such necessity may occur in the future, 
and that, therefore. experiments in substitutes should be 
continued. Experience in Europe is not considered 
encouraging, and in the United States of America the 
only metal or composite sleeper which seems to have had 
any success is the I-beam section cross sleeper of the 
Carnegie Steel Company, of which one and a quarter 
million have been put into steam railway tracks. 


ARISING out of the recent experiments in automatic 
train control, a special committee, to consider the possi- 
bilities of this important development, has been appointed, 
under the chairmanship of Colonel J. W. Pringle, Chief 
Inspecting Officer of Railways. The other members of the 
committee are :—-Major G. L. Hall, Inspecting Officer 
of Railways; Mr. J. H. Thomas ; Sir Robert Turnbull, 
of the Railway Employment Safety Appliances Committee ; 
Major C. H. W. Edmonds, Director of Signals, Ministry 
of Transport ; Mr. W. C. Acfield, signal superintendent, 
Midland Railway ; Mr. E. C. Cox, superintendent of the 
line, South-Eastern and Chatham Railway; Mr. H. N. 
Gresley, locomotive engineer, Great Northern Railway. 
The committee’s terms of reference are :—To enumerate 
the possible functions of automatic train control in relation 
to railway conditions in the United Kingdom and to pre- 
scribe the requisites which the devices should fulfil; to 
examine automatic train control devices under trial, and 
to recommend for further trial or for experimental installa- 
tion any devices which are or may become valuable during 
investigation ; and to form conclusions on the adoption 
of automatic train control in respect of all or any of its 
possible functions, having regard to the advantages which 
would be obtained and the cost involved. 








Notes and Memoranda. 





InN a paper recently presented to the American Lron and 
Steel Institute, the author, Mr. D. M. Buck, metallurgical 
engineer, American Sheet and Tin-plate Company, Pitts- 
burg, states that there is an overwhelming mass of evidence 
to prove that by allowing with normal open-hearth or 
Bessemer steel a small copper content—0.15 to 0.25 per 
cent,—the corrosion produced by air and moisture is 
greatly reduced. The melting point of copper is about 
700 deg. Fah. lower than the average tapping temperature, 
it diffuses readily, and once diffused does not segregate. 
The manufacture of copper steel has heretofore been 
largely confined to sheet metal, and the product has been 
greatly improved. A conservative estimate indicates that 
the life of sheet metal is at least doubled by this treatment. 
The author advocates the use of copper in all iron and steel 
products called upon to resist the attack of air and 
moisture. 

Ir was stated at a symposium on refractories for electrie 
furnaces held by the Electric Furnace Association, of 
Columbus, U.S.A., that refining furnaces, handling metal 
and corrosive slag at temperatures limited only by the 
melting point of the furnace itself, have about reached the 
limit of their possible development. It would appear that 
a new, cheap, dependable refractory with a melting point 
higher than 1750 deg. Cent. is now required, a substance 
which is highly resistant to sudden temperature variation 
so as to permit intermittent operation, which has been 
calcined at electric furnace temperature, and which, there - 
fore, possesses reasonable constancy of volume. It must 
resist the scour of slag—or if a roof brick, must withstand 
the action of fume, hot gases, and splatters of liquid. It 
must be a poor conductor of electricity, or leakage of cur- 
rent may be serious. Finally, it must have sufficient 
strength at high temperatures to meet the requirements 
for the arches and side walls of the furnace. 


AccorpiNnG to Sir Adam Beck, chairman of the Hydro- 
electric Power Commission of Ontario, the Queenston- 
Chippawa development will be sufficiently completed by 
September of next year to supply power for Toronto. In 
this connection it was recently stated by Mr. F. A. Gaby, 
chief engineer of the Commission, that the original esti- 
mate for the project was 10,500,000 dols. for a canal 
capable of developing 200,000 horse-power, and an in- 
stallation of 100,000 horse-power. By 1917, however, the 
estimate for a development of these proportions had 
grown to 18,000,000 dols., due to increase in cost of labour 
and material. To-day, the cost of the development will 
be 50,000,000 dols, but this covers a canal capable of 
developing 540,000 horse-power, and an initial installation 
of 300,000 horse-power. It is understood, states the 
Canadian Engineer, that the complete installation—nine 
units, each 60,000 horse-power maximum capacity—will 
not cost much over 60,000,000 dols. at present prices, or 
only about 110 dols. per horse-power. 

In a paper concerned with the uses of aluminium for 
electrical installations, and read before the Electrical 
Club of Montreal, the author, Mr. E. O. Pannell, states 
that aluminium can be drawn three times as far as copper 
without having to anneal it. The finished wire should 
indicate 58 to 62 per cent. of the conductance of copper 
wire of the same size, but it is usual to take 60 per cent. for 
this figure and a tensile strength of 24,000 lb. per square 
inch. Thus, if it is required to replace a copper wire on an 
overhead line with one of aluminium, the latter must have 
a 29 per cent. greater diameter and a 66 per cent. greater 
area. To increase the tensile strength and so permit a 
reduction in the sag of the conductor between the supports 
aluminium strands are laid around a core of steel wires 
The steel wires are double galvanised and impregnated with 
fish oil to prevent corrosion. A cable of this type is about 
35 per cent. heavier than aluminium, and costs, it is stated, 
4 to 5 per cent. more: but it has a sag on long spans of 
50 per cent. less, so that especially high towers are obviated. 

In a lecture given by Professor P. F. Purcell before the 
Royal Dublin Society and published by the Fuel Research 
Board, it is stated that the total amount of peat used in 
Ireland lies between six and eight million tons per annum, 
as compared with 4} million tons of coal imported and 
90,000 tons raised in the country. Lrish peat has advan- 
tages in two respects, (1) the ash content is comparatively 
low, and (2) the nitrogen content is comparatively high. 
It is, therefore, a good peat for the recovery of sulphate 
of ammonia. Peat, generally speaking, contains from 90 
to 95 per cent. of water, and part of this moisture cannot 
be pressed out owing to it being held by the colloidal 
matter in the peat. There are at present only two installa- 
tions in Ireland where this fuel has been successfully 
employed for the generation of power. One is at Clifton, 
in Galway, where the Marconi Company uses 5000 to 6000 
tons of air-dried peat to generate the power for the wireless 
station, The other is at Portadown, where the power for a 
linen factory is obtained from a producer gas plant using 
peat as the fuel. 

In an allusion to the war and its after effects, it is noted 
in the annual report of the Port of London Authority for 
the year ending March 31st, 1920, that extreme congestion 
has frequently developed throughout the country in con- 
nection with the storage and movement of goods, and 
the demand for storage space in the Authority’s ware- 
houses and premises has been unprecedented. To meet 
this urgent demand the Authority has provided in the 
aggregate an area of 2} million square feet of additional 
storage space, of which about 800,000 square feet were 
undertaken in the year under review. The difficulties 
which arose owing to the shortage of railway trucks, barges 
and road wagons are also discussed in the report. In 
October, 1919, at the height of the recent congestion period, 
the Port and Transit Executive Committee adopted a 
traffic emergency scheme for the employment of Govern- 
ment motor lorries, in order to supplement the railway and 
road services. The Authority took an active part in the 
management of the scheme, so far as it applied to London, 
and arranged for the parking of the lorries at convenient 
places within the dock areas. The measures thus adopted 
sensibly mitigated the inconveniences of the traders, and 
although it is early to state with confidence that all danger 
of a return of acute congestion is past, the turn round of 
ships is approaching the normal. 











Miscellanea. 


A CARGO of 7890 tons of coal recently arrived at Stock- 
holm from Newcastle, Australia. 


TuE New Zealand Government proposes to extend the 
Parapara Iron Leases so as to enable the lessees to make 
arrangements for the necessary capital for development. 
It is expected that from 14 to 2 millions will be necessary. 
If the ores are developed the Iron Leases would supply 
the Dominion and export trade. 


A PROPOSAL is being considered to preserve the French 
supply of gun-cotton and nitrocellulose explosives—about 
90,000 tons—by placing it in tanks at the bottom of a 
lake in the Pyrenees. Stored in this way at a safe and 
constant temperature, it is believed that the material 
would neither deteriorate nor decompose. 


Ir is stated that the Lochaber hydro-electric scheme of 
the British Aluminium Company will cost £3,500,000. It 
impounds the waters of Lochs Treig and Laggan, and 
includes a tunnel through rock a distance of 15 miles to 
Fort William, where the generating station will be erected. 
It is expected that the proposal will receive the sanction 
of the Government. 


In consequence of the encouragement offered to local 
firms by the Australian Federal Government, the manu- 
facture of reapers and binders has been commenced in 
Victoria. A well-known Melbourne firm, with large imple- 
ment works on the outskirts of the city, in making an 
announcement to this effect, quotes £98 as the price for a 
6ft. binder with transports and sheaf carriers, for delivery 
for the 1921 harvest. Another company promises similar 
delivery, subject to Parliament confirming the protective 
duties announced in March last, and quotes 6ft. mowers 
at £40, and 10ft. hay rakes at £21 5s. 


We learn that preparations for the British Industries 
Fair, Birmingham, 1921, which is to be held in the per- 
manent buildings of the Castle Bromwich Aerodrome from 
February 21st to March 4th next, are now well under way. 
It will be run under the control of the Board of Trade and 
the Birmingham Municipality and Chamber of Com- 
merce. None but British and British Empire manu- 
facturing firms will be allowed to exhibit at the fair, and 
none but bona fide British or foreign buyers may be visitors 
by invitation of the Board of Trade. The address of the 
general manager is 95, New-street. Birmingham. 


As the result of the recent Patent Conference in Brussels 
the French Government has adhered to the scheme for 
the creation of an office in the Belgian capital which will 
deliver international patents. Each country will continue 
to use its own patent legislation—although it is hoped in 
time to secure greater uniformity—and the object of the 
office is to carry out all the formalities necessary for secur- 
ing patents in the associated countries and to grant one 
international patent to cover them all. Only allied 
countries will be admiited t» the Central Bureau, and so 
far the countries adhering are France, Belgium, Brazil, 
Roumania, Poland and Czecho-Slovakia. 


Tue new 12,000-kilowatt generating set which has just 
been installed at the Bradford electricity works, and 
another set which is to be provided, will bring the capacity 
of the station up to 50,000 kilowatts. This plant, according 
to Mr. T. Roles’ the city electrical engineer, should 
probably meet the power demand for five or six years. 
Beyond that it was very doubtful whether Bradford would 
be allowed by the Electricity Commissioners to build a 
new station. The indications pointed to the city drawing 
its further supplies from the super-station for the Aire 
and Calder district. _Probably that super-station would 
be commenced during the next two years. He did not 
suppose one such super-station would eventually be 
sufficient for the area, and other stations would have to be 
erected from time to time. At these stations the indi- 
vidual generating sets would probably be of 25,000 to 
30,000-kilowatt capacity, as compared with Bradford’s 
present largest set of from 12,000 to 15,000 kilowatts. 


In older countries, minerai owners have been accus 
tomed, remarks the South African Mining and Engineering 
Journal, to insert in their minera' Jeases covenants in 
regard to the manner in which the known seams under- 
ground shall be worked, and it would really appear that 
in the national interest something of the same kind is 
urgently required in South Africa. The Government 
should be empowered to regulate working, so as to prevent 
excessive waste. Apparently, in the Transvaal and 
Northern Natal fields, several seams of coal are frequently 
found in close proximity, with a very shallow parting, and 
in the greater portions of the areas mentioned the lowest 
seam has the higher calorific value. The result is, it is 
stated, that as this seam is worked and taken out the 
sandstone parting with the seam above it falls in, so that 
for every ton of coal won, one or two tons of nearly equally 
good coal is being lost to the world, and can never be mined 
in future, owing to the crushed state of the grounds 
According to the inspectors’ reports, over 60 per cent. of 
the coalfield is being sacrificed in some areas. 

A new railless trolley car, with an enclosed top deck, 
is about to be introduced by the Bradford Corporation. 
The provision of the enclosed top deck is made practicable 
by a 7ft. wheel base. The sides of the vehicle taper towards 
the roof, and it has accommodation for 51 passengers, 
including 26 on the upper deck. The car, which was de- 
signed and made at the Corporation works at Thornbury, 
recently made a successful trial trip from Bolton, via 
Killinghall-road, Sticker-lane and Manchester-road to 
Town Hall Square. The wheels are rubber-tired, and the 
vehicle has well-sprung seats, fixed char-a-banc fashion. 
An adjustment was necessary at Bankfoot, to which the 
car had run with the usual two trolleys. The negative 
trolley was disconnected and fastened down. Contact 
with the permanent way was effected by fixing an iron 
shoe to the front of the car This shoe fits the curved part 
of the rail of the permanent way, and is connected by a 
short rod to the steering axle of the car. It is thought the 
working expenses of the new car may be slightly more 
than those of the ordinary tramcar, against which fact 
must be placed the enormous saving—something like 
£50,000 per mile—in the cost of laying a permanent track. 
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RAILWAY AXLE MACHINING EQUIPMENT 
TANGYES LIMITED, BIRMINGHAM, ENGINEERS 


(For description see page 512) 














FIG. 1—AXLE CENTERING AND FACING MACHINE 




















. 2-TAIL STOCK AND TURRET OF LATHE FIG. 3—-FOUR-SPEED GEAR-BOX OF LATHE 
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FIG..4—AXLE TURNING LATHE 
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he Engineer. 


BUENCS ATRES.—Mrrc#ett’s Book Srore, 576, Cangallo. 

CHINA.—-KELLY AND Watsu, Liwrrep, Shanghai and Hong- 
Kong. 

EGYP't.—Catro Express AGENCY, near 
Cairo. 

FRANCE.—Boyveavt ann Cut vILLet, Rue de la Banque, Paris. 
CHAPELOT AND Cie., 136, Bld. St. Germain, Paris. 
INDIA.—A. J. ComBRIDGE AND Co., Bombay ; THACKER AND 
Co., Limrrep, Bombay ; HACKER, SPINK AND Co., 

Calcutta. 

-MAGLIONI AND Srrint, 307, Corso, Rome; FRATELLI 
TREVEs, Corso Umberto 1, 174, Rome; FRATELLI 
Bocca, Rome; ULrico Horrut, Milan. 
JAPAN.—Maruzen Co., Tokyo and Yokohama. 
AFRICA.—Wm. Dawson anv Sons, Liurrep, 7, Sea-street 
(Box 49), Capetown. 

JuTa anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpon anp Gortcu, Limirep, 
Sydney, Brisbane, and Perth, &c. 

MELVILLE aND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wm., AND Sons, Limirep, 
chambers, ‘Toronto. 

GoRDON anv Gorcu, LimireD, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—WiIJAYARTNA AND Co., Colombo. 

JAMAICA.—Epvcationat Suppty Co., Kingston. 

NEW ZEALAND.—Gorpon anv Goren, LimitEeD, Wellington 
and Christchurch; Uprron anp Co., Auckland; J. 
Witson Craic anv Co., Napier. 

STRAITS SETTLEMENTS.—Ketty anp Watsu, Limirep, 
Singapore. 

UNITED STATES OF AMERICA.—InrTERNATIONAL NEws 
Co., 83 and 85, Duane-street, New York; Sussonrir- 
TION News Co., Chicago. 
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By arrangement with Reuter’s Engineering Service, The 
Engineer contains the latest news from all parts of the 
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DEATHS. 


Own the 10th inst., Mr. THomAs Henry Fry, late partner in the 
firm of Hallett and Fry, antimony refiners, aged 75. 


On November 10th, at Roundhay, Leeds, after a few days’ 
illness, WiLsoN HaRTNELL, M.I. Mech. E., M.1.E.E., aged 81. 
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The Motor Car Industry. 


1920. 


TWENTY-FIVE years ago the motor car was a thing 
unknown in this country, and indeed in any other 
country, with the exception of France and America, 
where the preliminary stages in the development of the 
self-propelled carriage had already begun. With the 
passing of the Locomotives on Highways Act in 1896 
the fetters were released to some extent, and a start 
was made to build up a new industry in these islands. 
For the first ten years or so of its existence the infant’s 
progress was hampered by the fact that its foreign 
rivals had already passed the crawling stage, but from 
that time onwards—with certain vicissitudes— the 
progress of the motor car industry has been one of 
amazing development. This progress is due in a large 
measure to improvements in the design and construc- 
tion of the internal combustion engine to the 
efforts of metallurgists in devising new steels which 
are capable of withstanding the severe stresses con- 
nected with road locomotion, and finally, but by no 
means least, to the introduction and remarkable pro- 
gress made in the construction of the pneumatic tire, 
which enables high road speeds to be attained. 

The exhibitions of motor vehicles which are held 
under the auspices of the Society of Motor Manufac- 
turers and Traders every November serve to bring 
together the leading makes of cars and accessories, 
both British and foreign. Held in November, the 
shows enable the agents, who serve as the manufac- 
turers’ distributors, to place their orders forthecoming 
year. At the shows held last week at Olympia and 
the White City prospective purchasers were able to 
inspect facsimiles of the new cars which are to be seen 
on the roads next year. If they expected to find any 
far-reaching improvements or changes in design they 
must have been greatly disappointed, for there never 
was a duller show from those points of view. Nota 
steam car was there, not even the radial air-cooled 
engine, for which great things were prophesied 
last year’s show. The truth is that motor car manu- 
facturers have during the past two years been too 
much concerned with methods of production and 
finance to meet the great demands for cars on the part 
of the * new rich” to afford time for new designs. 
In fact, it 1s rumoured that they are now suffering 
from over-production, and it is prophesied that next 
year will see a slump in the motor trade. How far 
this prophecy will come true remains to be seen. 
Certainly the prices of cars scem to have reached the 
peak, and there can be no doubt that any changes in 
this connection will be downwards. But to say that 
the demands for cars have been already satisfied is 
absurd. What the motor car industry is suffering 








from most acutely at the present time is high prices 
due in a large measure to restricted output, thus 
enabling the Americans to capture a very large pro- 
portion of the trade, in spite of the import duty of 
334 per cent. and the enhanced price due to the 
unfavourable rate of exchange between this country 
and America. The Excess Profits Duty is also 
a contributory cause of high prices, for the duty has 
to be passed on to the purchaser. When to these 
influences is added the shortage of money and the 
increase in motor taxation promised for next year, there 
is little wonder that the immediate prospects for the 
motor car industry are somewhat gloomy. But the 
motor car has come to stay. It is an absolute necessity 
in all branches of civilisation, and the firms whose 
finances are sound enough to weather the temporary 
period of financial stress need have little fear for the 
future. It is more than likely that the E.P.D. will 
be considerably relaxed next year, if it is not abolished 
altogether. Then we may reasonably anticipate an 
improvement in the industrial situation and a steady 
amelioration in the rate of exchange. Turning again to 
sonsideration of this year’s exhibits, the most pro- 
nounced feature is the improvement in the finish of the 
cars compared with those of last year. This improve- 
ment was only to be expected in view of the difficulties 
with which manufacturers had to contend during the 
change-over period from war to peace. When the 
cost of labour and materials, compared with pre-war 
periods, is taken into consideration the prices at 
which some of the vehicles are placed on the market is 
little short of wonderful. Another striking feature of 
the shows was the increase in the number of small 
cars ranging in price from £100 upwards. Seven vears 
ago, when the costs of materials and labour were soine- 
thing less than one-half of those now ruling, the £100 
car was looked upon as scarcely coming within the 
bounds of possibility. Can such a car be produced to 
day and prove a paying proposition to its builders? The 
experiment now being made will provide an answer. 

The air-cooled engine is gaining in popularity 
amongst the designers of small cars, thanks to the 
experience gained in connection with the motor cycle ; 
but for the larger cars water cooling reigns supreme, 
and in this connection it is satisfactory to observe that 
many builders are now providing means whereby the 
degree of cooling can be regulated to suit the running 
conditions and the fuel employed. This end is attained 
chiefly in one of two ways, either by changing the 
speed of the fan or by providing shutters to regulate 
the amount of cooling surface of the radiator. There is 
also a growing tendency to effect a compromise 
between thermo syphon and pump cooling. The 
demands for higher efli ‘ency on the part of the engines 
are tending to lighten the reciprocating parts and to 
improve methods of lubrication by forcing oil under 
higher pressures into all the bearing surfaces. Clutches 
show little or no change, but gear-boxes are steadily 
decreasing in size, while still giving the full number of 
changes. The sliding gear change is a striking testi- 
mony to the accuracy ‘and efficiency with whicl h spur 
gearing is produced, for it was generally prophesied 
in the early days of the motor car that such a means of 
changing gears was quite unmechanical and unfit to 
live. For final drives there is a growing tendency to 
adopt spiral bevel gearing, which, although more 
expensive to produce than the plain bevel, possesses 
some advantages comparable to worm gearing. Self- 
starters and lighting sets are now almost universal, but 
the battery and coil ignition, for which great strides 
were prophesied twelve months ago, does not seein to 
have made much headway. Motorists and makers 
alike are apparently chary in changing from the well- 
proved magneto to the battery and coil, in spite of the 
lead which American designers have set. It is true 
that such a means of ignition has the great advantage 
—when an engine is fitted with a self-starter—of 
easing the burden on the battery, but against this is 
to be set the reliability of the magneto. 

In view of the steadily increasing cost of running 
and upkeep, manufacturers will be well advised to 
turn their attention more than ever to the production 
of lighter and more efticient cars. The demand for the 
more expensive and luxurious types must tend to 
decrease, while the owner-driver class of motorist is 
steadily increasing. Nor will this class of owner be 
satisfied with some of the flimsy products now on the 
market. What are wanted are reliable machines with 
a useful life of at least ten years, cars requiring the 
minimum of attention, and capable of taking any 
reasonable hills with few changes of gear. 


Gas by the Ther:n. 


CoNnsUMERS of towns’ gas, whether industrial or 
domestic, have probably not appreciated the fact that 
Parliement has sanctioned revolutionary changes in 
the manner in which this commodity is to be distri- 
buted, the basis upon which it is to be sold, and the 
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requirements which are to be demanded in the way of 
quality. Generally speaking, it is vaguely understood 
that no longer is gas to be sold at the rate of so many 
thousand cubic feet, and that for the elusive volume 
basis a definite unit of energy is to be substi- 
tuted. The Board of Trade, and the gas industry, 
have agreed that the new unit shall be called a 
therm,” and that it shall represent 100,000 potential 
British thermal units. ™o those associated with the 
technique of gas production the new system appears, 
no doubt, all very clear and straightforward ; but 
the majority of consumers have little conception of 
thermal energy. and as a result they are inclined to 
be sceptical and to wonder where the catch is. 

In viewing the new provisions from an independent 
standpoint it is necessary to turn back to the primary 
considerations which called for a change in gas legis- 
lation as it has existed up to the present. In the first 
place, the gas industry, which for years was conducted 
largely on rule-of-thumb methods, has been probed 
and criticised from the scientific viewpoint. The Fuel 
Research Board appointed a committee, which eventu- 
ally concluded that to sell gas by volume was an 
anachronism, in that such a basis gave no measure of 
the energy which a unit volume contained, with the 
result that the consumer had no redress if at one 
moment or in one locality he received a concentrated 
mixture and on another occasion or in another dis- 
trict he was supplied with an attenuated product. 
Whether rich or lean, in fact, the gas to the manu- 
facturers was of equivalent value in so far as the 
revenue it produced was concerned. Clearly, from the 
consumers standpoint such a state of affairs is 
inequitable, and as the value of gas to-day depends 
solely on its thermal concentration, there can be no 
question that, as with electricity, it is imperative for 
payment to be made only for the useful energy which 
is taken. Primarily, then, the “therm” basis of 
charging is merely a much-needed measure of reform, 
which may be relied upon to place the consumer in a 
more favourable position than he has yet enjoyed, 
and to ensure him against paying for more than he 
receives even on those occasions when obviously the 
gas 18 “ bad.” During the war the gas undertakings 
were the object of a good deal of recrimination which 
mainly arose through circumstances which were 
beyond their control. Under the new legislation, 
however, it will become a direct disadvantage to the 
producers to permit fluctuations in quality, for not 
only are they liable to severe penalties when the 
thermal concentration of the gas falls below the 
determined standard, but they have, in addition, to 
deduct from consumers’ accounts an amount which 
would compensate the user for any deterioration of the 
kind. It may be noted that the South Metropolitan 
Gas Company is already supplying its large area under 
the new conditions, and the watchfulness of the 
official testing authorities may be gathered from the 
fact that examination of the gas supplied is to be made 
by the London County Council on three occasions 
every day, at intervals of not less than three hours. 
Under supervision so rigorous, therefore, any devia- 
tion from the standard quality could scarcely escape 
detection. 

As the Gas Regulation Act, 1920, is mainly framed 
to protect the consumer, it may be asked what benefits 
the producer is likely to derive from its operation. 
In this respect it should be mentioned that the gas 
undertakings are to receive a quid pro quo, so that, for 
ouce in a way, it has been possible to evolve legislation 
which is acceptable to both parties. Primarily, it no 
longer rests with Parliament to dictate what quality 
of gas shall be supplied. The individual gas under- 
taking is empowered to make its choice of that quality 
which is most suited to the manufacturing plant at 
its disposal. Accordingly some considerable variation 
in thermal concentration of the gas supplied in various 
districts of the country will most probably be found, 
but in all cases the consumer will pay for heat units 
only. Thus, financially, he will be just as well off 
whether the gas is rich or moderate in quality. From 
the manufacturing point of view gas-making concerns 
have a good deal to gain by this freedom of choice : 
but the consumer—in spite of the manner in which his 
interests are safeguarded—must not suppose that his 
gas bill in the near future is going to be less. In point 
of fact it is going to be bigger, for the Government has 
recognised that no industry can remain sound at 
heart so long as it is restricted to the payment of 
some 3 per cent. interest on its capital. The new 
basis of charging on “ therms,” therefore, brings to 
the gas shareholder some prospect of that financial 
relief for which he has patiently waited during the 
past five years. 








Ir is stated that a number of electric motor tricycles 
are to be used by the Swiss postal authorities in Geneva 
and Berne. The machines will be fitted with a small battery 
of accumulators, and wil] attain a speed of 15 miles per hour. 





The Properties of Heat-Treated 
Steels. 


THE volume just issued as a ‘* Report of the Steel 
Research Committee ’’ of the Institution of Auto- 
mobile Engineers is a record of the results of con- 
ventional mechanical testing methods applied to the 
steels specified in Report No. 75 of the British 
Engineering Standards Association. Twenty steels, 
each consisting of similar pieces of steel heat treated 
in various ways and dissimilar pieces of the same kind 
of steel treated in the like way, have been examined. 
The results are given in the form of tables and curves. 
They enable comparison to be made between the 
properties of each of the twenty steels and between 
the properties of each of the separate steels so far as 
they are affected by different forms of heat treatment, 
and differences in the mass of the material heat 
treated. Each item in the programme has been 
carried out by three independent investigators whose 
results are given in the tables. These masses of figures 
are of interest as indications of discrepancies between 
different observers, but they are of more positive 
value as the material from which those responsible 
for the report have deduced a series of curves beauti- 
fully executed in colours and put forward as typical 
of the steels to which they refer. The editing and 
printing are excellent, and reflect great credit on the 
members of the small executive committee which has 
supervised the work and prepared the printed report. 

The volume is of great educational value, although 
the work has been to examine a series of steels in a 
systematic fashion and thus establish their pro- 
perties—which were not previously unknown—rather 
than to explain the variable properties of any one, or 
all, the steels. The members of the responsible 
working committee would, no doubt, admit that the 
curves show anomalies which they are unable to 
explain ; their work, however, brings such anomalies 
into greater prominence, and a careful study of them 
may inspire acute thinkers and careful experimen- 
talists to search for the fundamental causes. This is 
by no means the least valuable feature of the report, 
as previous efforts in the same direction compare un- 
favourably in point of completeness and are inferior 
in the point of accuracy. There is an impression of 
truthfulness about the curves which could not have 
been conveyed if the editors had attempted to force 
them into a nearer resemblance to straight lines. 

In one respect the report is a striking indication 
of a change which appears to be taking place in the 
beliefs and commercial aspects of steel making. It 
does not state whether the steels were prepared by 
the acid or basic process, nor does 1t say whether they 
were made by the crucible, the electric furnace, the 
open hearth or the Bessemer converter method. More- 
over, we are not informed whether rolled bars tested 
bore blue labels with gold letters or white labels with 
common black letters; we do not even know which 
steel maker, amongst the long list of those who offered 
material, made a particular kind of steel. In placing 
the results before the public as typical properties of 
the separate steels to which they refer, is it to be under- 
stood that the responsible members of the committee, 
and particularly the steel making members of it, 
wish the reader to infer that, under certain guarantees 
for sound material, it does not greatly matter who 
makes the steel, nor by what process steel of a given 
composition is made and put into bar form? If that 
is SO, we are a long way in point of progress from pre- 
war days when the quality of a steel was defined in 
terms of an elusive element called ‘‘ body,’ the 
visible warranty of which was a printed name and 
title on a more or less pretty label. The atmosphere 
of the report certainly suggests that the properties of 
flawless steel are defined by the uniformity of its 
chemical composition and the known effect of certain 
thermal treatments ; if the Committee stands behind 
that suggestion its ‘‘ research ’’ has indeed ended in a 
discovery of very great value. If, on the other hand, 
the mountain of work recorded in this report refers 
only to the actual twenty steels examined and the 
results are not broadly typical of any other com- 
mercially sound material of like composition, then the 
Committee has been employed to small purpose during 
the last six years; and it has committed a serious 
error in omitting to label the steels in the conventional 
manner according to the process of manufacture, if 
not also with the maker's name. 

A statement of the mechanical properties of a steel 
after varied thermal treatments which covers all 
practicable forms of thermal treatment, in the form 
of continuous and related curves, is quite a modern 
idea. A hardened specimen submitted to gradually 
increasing reheating temperatures continuously loses 
its hardness, but continuously acquires greater 
ductility and toughness. Such curves appear to 
express the limitations of steels of given dimensions, 
and a comparison of curves plotted for steels of dif- 
ferent compositions would seem to be a very searching 
comparison. We find, for example, that a steel of 
given analysis has a maximum stress of 50 tons 
associated with an elongation of 18 per cent.; a 
reduction of area of 45 per cent., and an Izod impact 
figure of 20 foot-pounds. The load-bearing capacity 
of the steel is indicated by the 50 tons per square 
inch ; the other figures represent ductility and tough- 
ness. Assuming that ductility and toughness are 
appreciated values, then with a prescribed maximum 





stress of 50 tons, how much more toughness, &c., 
can be had for the extra price charged for nickel 
steel, chromium steel, or nickel-chromium steel ? 
If these curves are a reliable basis of comparison they 
are more pregnant with meaning than any other 
device used by the steel maker to recommend and 
describe his wares to engineers. When one steel fails 
and a second is suggested it need not be blindly 
accepted ; it will be in order to ask for its credentials 
to superiority, i.e., its comparative value expressed 
in curve form. 

This vein of thought stretches wide, and if pursued 
will either fail or be hard up against some cherished 
preferences and prejudices. If comparative curves 
are to be trusted, the mechanical value arising from 
the use of a new steel making alloy can be determined. 
The salesman asking a tall price because his chromium 
steel has been physicked with vanadium, costing 5(s. 
a pound, may properly be asked to adduce proof, in 
concrete curve form, that the multiple fifty shillings’ 
worth of physic charged into the furnace has improved 
the steel to an extent worth paying for. Under these 
searching comparisons the real value, and not the 
advertised value, may come to light. To this aspect 
of the question the engineer may advantageous!) 
devote some attention both to avoid “‘ spending money 
for that which is nought,” and to familiarise himself 
with a touchstone that may well be used in his own 
office to correct specifications and compare supplics. 

The curves relating to carbon steels reveal a fact 
which is gradually making its way into the minds of 
engineers. viz., that the carbon steels used on account 
of cheapness may be enormously improved in the 
mechanical preperties by well-selected process of heat 
treatment until they rival the more expensive alloy 
steels, and are even superior to the latter steels in the 
untreated condition. This knowledge should be usetul 
whether the steel is used for structural purposes or 
for tool making. Tool steels, it is true, are generall 
applied to cutting purposes, but how many of thei 
break through failure at some point remote from tli 
operating edge or surface? Rock drills, sates, beiler- 
makers’ snaps, and similar tools break down as often 
through failures in the head or shank of the tool as 
through any other cause, and the remedy may be 
found in strengthening the tool, not by making | 
harder, but by enormously increasing the toughness 
by heat treatment as these curves show is possible. 
There is also no reason why alloy steel prepared pri 
marily for structural purposes should not also be usec 
with economy and increased reliability for certain 
types of tools. 

The carbon steels, however. when considered as « 
separate section of the twenty steels dealt with in thi 
report, show inconsistencies which are either absent 
or not noticeable ip the alloy steels. Whilst with an) 
particular steel in the hardened condition a reheatiny 
which softens it also makes it tougher, it does not 
follow that of two steels treated alike the steel lowe: 
in carbon is also the tougher. This discrepancy is not 
explained in the report, and we understand that 
neither practical steel makers nor professional metal- 
lurgists have any satisfactory explanations to offer. 

The alloy steels dealt with are either nickel steels 
or nickel-chromium steels. There are six nickel steels 
and six nickel-chromium steels. On the assumption 
that these steels are those most widely used by auto- 
mobile builders, there may be some justification for 
the choice. From an educational point of view this 
limited choice is unfortunate. If chromium enhances 
the value of nickel steel, why should it not enhance 
the value of carbon steels, and if manganese is an 
important element in all the steels, why should a 
suitable amount of it not produce a rival to the mild 
steel containing 2 per cent. of nickel ? These questions 
are not raised grudgingly. The engineering public 
has good cause to be grateful for what the report con- 
tains ; the most important feature of it, however, is 
its suggestiveness and the means it discloses of answer- 
ing in comparative curve forms such questions as are 
here raised. 

The hardened steel is always less tough than the 
steel bar in the rolled or normalised condition, On re- 
heating—tcempering—the hardness decreases, but the 
toughness increases, and when the toughness of the 
normalised and the heat-treated bar are equal, the 
latter is always the harder. This excess hardness can 
be lessened and the toughness be still further increased 
by reheating to a higher temperature, and hence, 
when the rolled bar and the heat-treated bar are made 
equally hard the latter is very much tougher. This, 
in practice, appears to be the chief purpose of heat 
treating structural steels. Great hardness is rarely 
required, but great hardness is valuable because it 
can be exchanged for great toughness. This principle 
is illustrated over and over again in the curves relating 
both to carbon steels and alloy steels. When the same 
steel is quenched in water and oil respectively and then 
softened to an equal and large degree by reheating, 
the water-hardened specimen is the tougher; the 
reason being that it cooled more quickly in water than 
its fellow cooled in oil. It was, therefore, harder, and 
when hardness had to be spent to get toughness, it 
had more to spend and it got more. The principle is 
illustrated equally well when bars of increasing dia- 
meter are quenched under like conditions. The 
smaller bars cool more quickly, are therefore harder, 
and by spending their greater surplus hardness they 
acquire greater toughness. 

This commercial simile might be carried still fur- 
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ther. As the report shows, the quenching of carbon 
steel in large masses is neither uniform in its results 
nor complete in its purpose. The heated steel becomes 
resolved into its more stable constituents and softer 
condition at a given rate. Unless quenching cools 
the steel at a still quicker rate the hardening will be 
incomplete. Practically all steel making alloys, but 
particularly manganese, chroppium and nickel, retard 
the rate at which the heated steel resolves into its 
more stable components, and hence prolong the allow- 
able time of cooling needed to harden the steels con- 
taining them. The great toughness associated with 


heat-treated alloy steels, and especially large masses of ' 


such steels, may be considered as arising from the 
greater possibilities of hardening ; the hardness being 
but the coin, and the only kind of coin, with which 
toughness can be purchased. 

‘The Steel Research Committee of the Institution of 
Automobile Engineers is to be warmly congratulated 
on the results of its work. What it has attempted has 
been done very well. The same effort applied differ- 
ently might have produced something which would 
have been more useful to asmall section of designers, 
but it could have led to nothing more widely and 
fundamentally useful. 








Obituary. 


8. R. ADAMS. 


\ CABLE dispatch from Abadan, in Persia, an- 
nounces the sudden death there, on the 2nd inst., of 
Mr. S. R. Adams. 

Mr. Adams was a well-known mining engineer. 
For five years he was at Palmer’s Shipbuilding and 
Iron Company, Limited, and for three years with the 
London and South-Western Railway. In 1893 he 
went to South Africa, and in the following year he 
was in charge of the construction of the plant and mill 
extension of the Langlaagte mine, subsequently 
joining the head office engineering staff, of the Con- 
solidated Gold Fields. While holding that position 
he was employed on the design of the plant of the 
various mines belonging to that group. He was 
resident construction engineer on the Simmer and 
Jack and Nigel Deep mines, and was responsible for 
the new plants on the Cinderella Deep, West Rand 
Mines, Aurora West, Meyer and Charlton and George 
Goch. The equipment of Tweefontein colliery was 
also carried out by bim, For the Oceana Consolidated 
he equipped the Rooiberg Tin Mines. and went out 
to the Tarquah and Abosso Mines. 

Being over age, he experienced difficulty in joining 
up after the outbreak of war, but once in the Army 
he quickly obtained promotion, going to Gallipoli in 
the Royal Naval Division with the rank of major. 
Later he was sent to France with the Royal Engineers, 
and while there suffered under one of the gas attacks. 
After demobilisation he joined the staff of the Ridge 
Roasting Furnace and Engineering Company, and 
for it, at the time of his death, which was attributed 
to heart, disease, he was resident engineer in charge 
of the erection of an extensive plant at the works 
of the Anglo-Persian Oil Company, Limited, at 
Abadan. 








Diesel-Electric Self-Propelled 
Railway Coaches. 


IN & recent issue our esteemed contemporary Le Génie 
(‘vil gave some interesting particulars of some self- 
propelled railway coaches which have for some time been 
running on secondary lines in Sweden. The particular 
interest attaching to the vehicles lies in the fact that the 
notive power is derived from engines working on the 
|)iesel prineiple and driving dynamos, current from which 


ac.uates motors which, in their turn, drive the running 


wheels, There are, it appears, no less than four types of 
vehicle working on this principle, which, while they all 
ombody the same general idea, differ from one another in 
arrangement and detail. 

In the first type of coach the engine is contained in a 
compartment at one end, which also provides accommoda- 
tion tor a driver, The remainder of tne coach is arranged 
as follows :—-Luggage compartment, postal service com- 
partment, third-class compartment to seat thirty-one 
persons, lavatory, entrance vestibule, small second-class 
compartment to seat ten persons, and finally a driver's 
cabin for use when the coach is proceeding in that direc- 
tion. The coach is carried on four independent axles, the 
two motors being mounted one on each of the two axles 
nearest the centre of the vehicle. The second type of coach 
is similar in general arrangement to the foregoing, but 
is of a lighter type and built for a narrower gauge, 2ft. llin. 
instead of 4ft. 8lin. It is, moreover, carried on two tour- 
wheeled bogies instead of having four indepertdent axles 
as in the first type. 

In the third type of coach, which also runs on eight 
wheels and has four independent axles, the engine is in a 
compartment arranged midway in the length of the 
vehicle, while the two ends are taken up by luggage or 
goods compartments, or by postal service compartments, 
and by driver's cabins. In this case, again, the driven 
axles are those which are nearest the centre of the vehicle. 
The tcurth type of coach is similar to the third type, 
saving tha it is built, as is type IT., for a narrower gauge— 
2ft. 1lin.—and that it runs on two four-wheeled bogies. 


Particulars of the four types are given in the following 
table :-— 


Particulars of Different Types of Swedish Diesel-electric 
Railway Coaches 
nn 


Type ¥. | Type II. Type III. Type 1V. 


0.891 1.435 0.891 


Gauge of line, metres 
75.0 120.0 120.0 


435 
Size of motor, horse-power) -0 


am 


7 


Length of coach over | 

buffers, metres .. ..| 16.0 | 15.25 14.0 10.85 
Length of body, metres..} 15.1 | 14.4 13.0 10.0 
Width of body, metres 3.15 | 2:6 3.15 2.6 
Extreme height, metres..| 3.7 | 3.42 3.69 3.4 
Height of interior, metres| 2.35 | 2.25 2.31 2.25 
Extreme wheel _base,| | 

metres... 6 ce +-]. 10:0 : 8.50 
Distance between centres | 

of bogies, metres.. ..| — | 9.45 — 5.0 
Wheel base of carrying | 

bogies,metres .. .. — | 1.65 2.10 
Wheel base of motor 

bogies,metres .. .. 2.10 — 2.10 
Weight in running order. 

tonnes* rere oe 29.3 | 26.4 32.85 27.6 


| 
| { 





*Tonne = 2204 lb. 


The following deseriptive particulars refer especially 
to Type III., but may be taken as applying to all the others, 
since the differences between them are purely matters of 
the arrangement of parts which have already been alluded 
to. 

The Diesel engines have either six cylinders arranged 
in line or six cylinders arranged in V form. The horse- 
power developed by the former, which run at 550 revolu- 
tions per minute, is 75 and by the latter 120, the speed 
being 500 revolutions per minute. The crank shaft is 
completely enclosed in a crank case which supports the 
cylinders. The latter, when of V arrangement, are inclined 
at an angle of 40 deg. The compressor for the injection 
air is driven by a crank arranged at the end of the main 
crank shaft. At the same end of the engine is the gearing 
for driving the cam shaft, the fly-wheel, and the coupling 
tor the dynamo shaft. The cylinders and their heads are 
cast in one piece, the valves being contained in removable 
boxes, 

The fuel oil is delivered to the valves by a single pump, 
the oil passing through a separate distributor for each 
cylinder, so that any cylinder can be cut out at will. The 
discharge of the pump is controlled by a governor. The 
fuel oil is injected into the cylinders by air at a pressure of 
about 60 atmospheres, which is furnished by a com- 
pressor. There are the usual receivers to contain the air 
employed for starting purposes. The burnt gases are 
exhausted through a pipe taken out above the roof of the 
coach. The circulation of the cooling water is eftected by 
means of a pump driven from tho end of the cam shaft, the 
cooling of the water being brought about by a radiator 
mounted on the roof. There is also a small compressor 
driven by the engine which provides compressed air at 
abcut 6 atmospheres for the brakes, whistle, and ior 
sanding. Forced lubrication is emplcyed for the engine, 
oil under pressure being supplied to all the bearings by 
means of a pump. The reservoirs for both water and fuel 
oil are fitted beneath the floor of the coach. They are filled 
from the outside of the vehicle. 

The engine is started electrically, the dynamo, which it 
ordinarily drives, being then employed as a motor and 
receiving its current from a hattery of accumulators con- 
tained in a box hung beneath the floor of the coach. 

The results given in the following table were obtained 
with one of these motor coaches in 1916. The engine 
cylinders, it may be explained, were 200 mm. in diameter 
by 240 mm. stroke. The fuel used was Texas oil. 


Trial I. Trial II. 
Duration of trial, minutes... 44 a 44 
Revolutions per minute of engine 5000 2. «495 
oe 120 .. «.. 132 


Horse-power__.. 
Consumption of oil 
Total, grammes 
Per hour, grammes © igi 
Per horse-power hour, grammes 
Pressure of injection air, kilo- 
grammes per square centimetre 56 


The dynamo is driven direct by the engine through a 
flexible coupling. It is a constant current machine and its 
voltage can be varied between wide limits up toa maximum 
of about 550 volts. It has eight poles with interpoles and 
is furnished with both a shunt and a series winding. The 
latter, however, is only in circuit when the machine is 
running as a motor to start the engine. The traction motors, 
which are series wound, are also fitted with interpoles. 
They are entirely enclosed in a easing which is divided into 
two parts, the lower of which can be swung away on a 
hinge so that the motor can be readily examined. The 
motors are supported on one side by bearings on the axle 
and on the other by spring suspensions so that they can 
follow the movements of the axle. 

Curves showing the speeds which have been achieved by 
trains of varying weights when hauled up different inclines 
by motor coaches, Types I. and II.,are given by our con- 
temporary. From the curves it appears that with a train 
of 40 tons the following results are obtained :— 

Speed, kiloms. per hour. 
Type I. Type Ll. 
“* . vy 


16,900 
23,040 
190 


On the level ere 53 67 
On incline of 1 in 200 —- x 39 53.5 
On incline of 1 in 100 i caus 28 42.5 
On incline of lin 60 Sate 19 32 
28 


On incline of 1 in 50 aS wa hee 
It is not quite clear why the speeds reached by the Model IT. 
coach should be in excess of those reached by Model I. 
coach. Both are driven by a 75 horse-power engine, but 
Model I. is standard gauge and Model I]. narrow gauge. 
The coaches are operated by means of two controllers, 
one for change of direction and the other for starting, 
stopping, and speed regulation. The movements necessary 
to change tho direction of travel are made when the engine 
is at rest The handle of the change-direction controller 
can only be removed when it is in zero position, and when it 
is in that position the change-speed controller cannot be 
operated. Consequently in the absence of the driver, who 
is always supposed to take away with him the handle of 
the change-direction controller, the change-speed controller 





is locked and the vehicle cannot be started. 


In starting, the direction controller is first arranged as 
required, The change-speed controller is then revolved to 
its first contact, which has the effect of starting the engine. 
On the second contact being reached the electric con- 
nections between the battery and the dynamo, which has 
been acting as a motor, are broken. At the third contact 
current from the dynamo is supplied to the motors and the 
vehicle starts. Further revolution of the controller handle 
inereases the voltage of the dynamo and hence also the 
speeds of the motors and vehicle. The handle of the change- 
speed controller is furnished with the usual safety push 
button, which must always be pressed by the driver or 
the mechanism flies back to zero and the engine—and with 
it, of course, the coach—is stopped. When coasting down 
inclines the engine is stopped and fuel and Inbrication oil 
are thus economised, but it can be started again at once 
when it becomes necessary to do so. The battery which, 
in addition to starting the engine also supplies current for 
lighting, is automatically charged when the coach is 
running. In case of necessity, however, it can be charged 
when the coach is standing, the motors, of course, being 
out of circuit. 

In 1919 the following results were obtained with a 
Type ITI. motor coach propelling a train having a total 
weight of 83 tonnes, which was made up as follows :— 

Tonnes. 
DE, oe se ew te em e- 32.8 
HOG GE. nic ie ET Sele . ne e'e, 2868 
Four-wheel coach... .. «.°.. «2 «. 16. 
139 passengers a . 


Toteitennes.. .. gine. .. 83:0 
The trials during which the test was mad: comprised runs 
from Stockholm to Vasteras and back, a total distance of 
222 kiloms. 


Stockholm Vasteras 
to to 
Vasteras. Stockholm. 
(1) Number of station stops .. 8 8 


(2) Duration of journey .. .. 3h. Im. .. 2h. 55m. 
(3) Length of time motor at work lh. 59m. .. 2h. Il m. 
(4) Ratio of (3)to (2)  .. .. 65.7 vi 74.8 

(5) Mean speed, kiloms. per hou: 36.8 te 38. 
(6) Total consumption of fuel, 


te 


kilos. oo J oe . Samia 47.5 -. 46.5 
(7) Fuel consumption per tonne- 
kilom.,grammes .. .. §.33 ... 5.24 
0.815 0.815 


(8) Specific gravity of fuel . 
(9) Consumption of lubricant 
per kilom. | tO acaba 

The following particulars are given of six motor coaches, 
fitted with 75 horse-power engines, during the years 
1913-1917: 

Tota! distance covered 

Working days oe fire 

Average weight of train 

Number of tonnes-kilometres af 
Fuel consumption per tonne-kilometre 
Lubricant consumption per kilometre. . 

In discussing the question of costs our contemporary 
states that, having regard to the high price of coal in 
Sweden. and other things being equal, the cost of fuel only 
in a Diesel-electric train would not exceed 6 per cent. of 
that of a coal-fired steam-driven train. 

The success achieved by these vehicles has been so 
encouraging that Diesel-electric motor coaches are now, 
it is stated, being fitted with eight-cylinder engines of 
160 horse-power, and others with engines of 250 horse- 
power, the latter being designed for hauling trains contain- 
jng 300 passengers. 


11.3 grammes 


658,889 kiloms, 
4380 

34.8 tonnes 
22,875,690 
9.65 grammes 
11.95 grammes 








ENGINEERS AND THE EDUCATION ACT. 


THERE was a large attendance of members of the 
Manchester Association of Engineers on Saturday last to 
hear the address by Mr. Spurley Hey, M.A., Director of 
Education, Manchester, on the Education Act of 1918 as 
it affects the engineering industry. Mr. Hey said the Act, 
with its system of full-time and part-time education, had 
a very great effect on boys engaged in the engineering 
trades. Section 10 of the Act made it compulsory for 
young persons of 14 and upwards to attend continuation 
schools, but as it had not yet come into force no person 
between 14 and 18 years of age could be compelled to 
attend. With regard to the date when the Act would come 
into operation, Mr. Hey said the Board of Education was 
not yet prepared to fix a day, preferring that the 300 local 
authorities which had to administer the Act should ask for 
aday. He would not advise his committee so to act whilst 
the committees in other parts of the country remained out. 
Under the existing voluntary system, Mr. Hey said, Man- 
chester had more day continuation schools than any other 
educational authority in the country, and that the engi- 
neering firms in the district showed greater keenness to 
understand and appreciate the Act than those in any other 
industry. He appealed to the engineers to co-operate in 
extending the voluntary day continuation schools. The 
Manchester district has twelve day continuation schools, 
attended by 2500 students sent by eighty firms. The 
number of boys in the junior technical schools is 585 ; the 
number of students in the day apprentices’ courses is 450, 
the number of degree students in technology 438, and the 
total number of students taking technical courses in the 
whole of the schools is 5592. Referring to the employment 
of half-timers in the cotton mills, Mr. Hey said that on 
January Ist, 1921, no children under the age of 14 would be 
permitted to work as half-timers. This would affect about 
20,000 persons in Lancashire alone. 








In a recent letter to the Department of Overseas Trade, 
his Majesty‘s Minister in Guatemala states that his general 
impression is that conditions in Guatemala are about to 
be very favourable for British trade. The new Government 
is reported to be strong, energetic and businesslike, and it 
is considered that a very promising future is now opening 
for the Republic in question. There is great demand for 
English machinery, especially that suitable for coffee 
estates, and for that used in the boot making, cabinet 
making and metallurgical industries. There is also a 





demand for all kinds of tools, 
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Axle Machining Equipment. 


Ar the recent Machine Too! Exhibition at Olympia, 
two machines of outstanding interest to railway engineers 
were shown by Tangyes Limited, of Birmingham. These 
machines were, first, an axle end facing and centering | 
machine, and, secondly, an axle turning lathe, and were | 
both designed to deal with locomotive, railway carriage | 
and wagon axles. 


AXLE FAcING AND CENTERING MACHINE. 
The facing and centering machine—Fig. 1, page 508—is | 
designed to turn the end collars, face the axles to length 


| drill and the counterbore to 


| When the ends have been faced and the collars turned | 
| the front and back tool slides are withdrawn and the | permits the machine to be started or stopped quickly— 
5—are | and two by sliding gear wheels. , 


centring spindles—one of which is shown in Fig. 
brought into use. The slides for these spindles are carried 
on extensions of the saddles. 
spindle is splined and passes through a gear-box fixed 
relatively to the saddle. The gear train is driven by a 
motor of 1} horse-power bolted to a seating forward 
on the rear of the saddle. The spindle is fitted with a 
** Coventry ” quick-change drill chuck, which enables the 
be interchanged quickly 
without stopping the spindle. Feed is applied to the 
spindle by means of the star handle shown in Fig. 4. 
With the main motor running at a constant speed of 
900 revolutions per minute the chucks run at from _28 




















FIG. 5—SADDLE AND CENTERING SPINDLE OF FACING AND CENTERING MACHINE 


and centre them. It can accommodate axles varying from 

4ft. 9in. to 9ft. 6in. in length and up to Qin. in diameter. 

The bed carries two driving headstocks, two saddles and 

a “vice” fitted with vee jaws. Each headstock at the 

outer end is equipped with a self-centring scroll chuck. 

The chuck jaws are operated by means of a worm and | 
worm whee! and grip the axles on the wheel seats, three | 
sets of jaws being supplied in order to accommodate axles | 
of various diameters. The headstock spindles are formed | 
with a bore 10}in. in diameter, and are driven through a 
forged steel wheel and pinion from a shaft running down | 
the centre of the bed. The central shaft in turn is driven | 
through a four-speed gear-box by a constant-speed 15 | 
horse-power electric motor at the left-hand end of the 
bed. A friction clutch is introduced in the drive so that 
the machine may be quickly stopped or started. The | 
axles are inserted with the aid of a crane working on a | 
ball-thrust bearing in a socket attached to the rear of the | 
bed. While the axle is being placed in the lathe the 

headstocks have to be run out and then moved in again | 
until they lie apart at the distance suiting the length of | 
axle being operated upon. To this end a constant speed | 
quick-power traverse for the headstocks is provided. Each | 
headstock is fitted with a fixed gun-metal nut, which | 
engages with quick-traversing screw. This screw is driven 

through gearing and a clutch from the constant-speed | 
first-motion shaft of the main gear-box. The clutch is 

controlled by means of the vertical lever shown in Fig. 1 

below the vice. With the chucks freed and the weight of 

the axle supported on the vice, the clutch lever is operated 

and the headstocks are run apart until they are seen to be 

clear of the axle ends. 
placed in position on the vice the clutch lever is again 

operated and the headstocks are run together. The 

motion on this occasion is stopped automatically by means 

of an adjustable rod carried by the left-hand headstock— 

see Fig. 6 This rod is arranged to strike the clutch lever 

and stop the inward motion of the headstocks at the same 

point for each axle of the same size. The quick-power 

traverse of the headstocks is effected at a speed of 5ft. | 
per min. 

The saddles are tied to the headstocks by adjustable 
studs at the front and back as shown in Fig. 6, and there- 
fore partake of the quick-power traverse in both direc- | 
tions. Each saddle carries a front and a back tool rest. | 
The front rest has an automatic surfacing motion for 
facing the end of the axle, while the back rest has an | 
automatic sliding motion for turning the end collars. The 
adjustment of the tools relatively to the work is effected | 
by means of the three shafts with squared ends shown in | 
Fig. 6 at the top of the saddle apron. Of these shafts the | 
outer two advance or withdraw their respective tools | 
towards or away from the centre line of the axle. The | 
centre shaft is geared to the feed screw of the back rest, and | 
permits the position of the collar tool to be adjusted | 
longitudinally. Longitudinal adjustment of the facing | 
tool is effected by means of the top slide handle shown in | 
Fig. 5. Each saddle obtains its feed motion from a 
separate shaft. The inner ends of these two shafts abut | 


within the bracket carrying the quick-traverse handle. | has an llin. hole through it, and is driven by means of a | of cantilever construction. 
The outer ends are geared through change wheels to the | steel spur ring keyed to it and meshing with a pinion. | 
The feed | The pinion is driven through two-speed gearing from a | of the building, however, there are two bays 76ft. wide, 


central driving shaft lying within the bed. 


When the next axle has been . 


With the small motors running at 
the centring spindles 


to 63 revolutions. 
1950 revolutions, the speed of 
is 360. 

With regard to the output, we are informed that with 
one man in attendance axles have been faced, turned on 
the collars, and centred in less than 20 min. as measured 
from floor to floor. When a machinist and a helper are 
employed, the time taken per axle has been found to be 
under 10 min. 


AXLE TURNING LATHE. 


The second machine of the equipment—-Fig. 4—is 
designed to turn simultaneously both ends of the axles 
after they have been centred and faced on the machine 


a view to quick handling and heavy cutting. 


The rear portion of each | 


means of a double friction clutch gear—which incidentally 


Each saddle—as shown in Fig. 2—has a hand-operated 
cross slide, on which is mounted a forged steel turret 
9in. square to carry four tools. Self-acting feed motion 
in the direction inwards from the tailstocks towards the 
headstock is applied to the saddles from separate feed 
shafts carried on the front of the bed and driven through 
feed gearing contained in a casing lying in line with the 
headstock, Three changes of feed are obtainable for each 
feed shaft. Longitudinal movement of the saddles in the 
reverse direction is effected by hand by means of a rack 
and pinion. The self-acting sliding feed can be auto. 
matically interrupted at any desired point by suitably 
setting the stops provided on a rod at the front of the bed 
below the feed shaft. In addition, the sliding feed can be 
stopped whenever required by means of a small trip lever 
on the saddle front, while to engage the feed a vertical rod 
on the apron is lifted upwards. The cross motion of the 
tool slide is, as stated above, effected entirely by hand, 
At the rear of the saddle—as shown in Fig. 2—four stops 

one for each tool—are hinged. These stops are provided 
with adjustable screws and are swung forward to limit the 
inward movement of the slide according to the tool in 
use and the diameter to be turned. It will be noted that a 
compound tool rest has not been provided. In practice, 
we understand, the provision of such a rest is found to he 
unnecessary. It will also be observed from Fig. 2 that 
the base of the turret slide is made in the form of a shallow 
tray to act as a receptacle for the cooling liquid. A 
removable chip tray mounted on castors is provided to 
slide into the two openings between the three stools on 
which the bed is supported. 

The right-hand tail-stock—Fig. 2—is of the usual type, 
being fitted with a large steel barrel screwed externally 
to receive the adjusting hand wheel. The left-hand tail- 
stock is not provided with an adjusting wheel, but is 
arranged to swivel on its base. 

To facilitate the insertion of the axle in the lathe a 
| crane standard is mounted at the rear of the bed. A 
| special form of lifting device—shown in use in Fig. 4 
| supplied in order that the axle may be lifted elsewhere than 
| by the centre. The axle can thus be passed through the 
| headstock without moving the headstock away froin its 
| central position, as would be more or less necessary with a 
| central grip. When the axle has been placed between the 
| centres it is held at the headstock by an equalising driver 
bolted to the front of the spindle. 

The bed is 14ft. long and 25}in. wide across the top, 
‘The maximum distance between centres is 8}ft. The 
spindle runs at from 12 to 80 revolutions per minute, and 
makes 6, 12 or 22 revolutions per inch of feed. 
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SPECIAL CONSTRUCTION FOR GARAGE. 


In the large garages required by American wholesale and 
retail firms operating fleets of light delivery wagons and 
heavy wagons it is highly desirable to have as little obstruc- 
tion on the floor area as possible and to have ample light 
over this area. In one garage 103{t. by 160ft. all obstruc- 
tion is avoided by the use of concrete arch ribs of 103{t. 
span and 16ft. rise, seated on the walls, and having a 
single 2}in. tie rod for each arch. Between the arches are 





| already described. The lathe is specially constructed with | four lines of longitudinal concrete beams, each pair support- 


ing the vertical sides of a continuous skylight. Another 








AML 


PIG. 6—LEFT-HAND HEAD-STOCK 


The bed of the machine carries a central headstock, 
two saddles, and two tailstocks. The headstock spindle 





AND SADDLE OF CENTERING AND FACING MACHINE 


case required intermediate columns to support an upper 
floor, but in it a wide spacing was made possible by the use 
The width is 298ft., divided 


into two 16ft. side bays and seven bays of 38ft. In part 


motions for both tools are provided with an automatic | shaft running down the centre of the bed, and connected | the columns carrying 14ft. cantilever slabs for the upper 
tripping arrangement, consisting of a bar attached to the | through a four-speed gear-box to a constant-speed 15 | floor and leaving open light courts between these slabs. 
top of the saddle and running across the bed—see Fig. 6. | horse-power motor at the end of the bed. There are thus | A similar arrangement in the upper storey supports the 


When an adjustable stop on this bar engages with a cam | provided a total of eight changes of spindle speed. The | roof, but the light courts are spanned by steel trusses 50ft. 


on the side of the front slide the bar is rotated. As a| two changes at the headstock are operated by means of long, resting on the ends of the cantilever slabs of the flat 
The trusses carry continucus sky- 


result, a lever in the apron is depressed and disengages the | the vertical lever shown at the centre of the bed in Fig. 4, | portion of the roof. 
feed worm at the bottom of the apron. A handle is pro- | and enable the operator to change quickly from roughing | lights. A concrete incline 18ft. wide, with a gradient of 
vided on the cross bar to enable the feed to be tripped | to finishing speeds. The four-speed gear-box is illustrated | 1 in 10, forms the connection between the upper and lower 
by hand at any point. Both feeds are tripped simul- | in Fig. 3, and is identical in design with the gear-box of | floors, thus eliminating the necessity of providing large 
taneously by the one stop. | the centring lathe. Two of the changes are obtained hy | and expensive elevators or lifts. 
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Petrol Tramcars for India. 





Onr of two new petrol-driven tramcars which have been 
recently sent to Bombay, for service on the Nasik tram- 
ways, is illustrated by the accompanying engraving, while 


| required. When moved to the left the clutch drives a 


lying between its two corresponding plates, and is moved 
either to the right or left, according to which gear is 


shaft which gives the low gear ; when moved to the right 
it drives a sleeve rotating on this shaft and gives the high 
gear. Both parts of the clutch rotate in the same direc- | 
tion, though at different speeds, so there need be no hesita. | 





— 





45 HORSE-POWER PETROL-DRIVEN TRAMCAR FOR 


the line drawing shows the transmission system. These 
two cars, together with two others previously dispatched. 
have been supplied by McEwan, Pratt and Company of 
13, South-place, London, F.C. 2, and are running the 
whole service of the Nasik tramways. 


The chief feature of interest about the vehicles is the 


change-speed gear-box, which has been so arranged that 





1s Ses ae 








INDIA 


tion in engaging it for either gear, and sufficient slip takes 
| place to prevent any serious shock being produced in the 
process. Reversal is effected by the bevel gearing in the 
countershaft, which, at first sight, may appear to be a 
differential gear. Differential gear is not, of course, 


necessary for such a service as tramcars, and the gear is. 


in reality, a pair of bevel wheels, driven by one pinion, 



































J 
| 
| 


| 
| 


provided as a stand-by. The track wheels, all of which are 
equip’ with hand-operated brakes, are of cast iron, 
28in. in diameter, and have steel tires. The scheme of the 
body work and seating accommodation can be gathered 
from the engraving. 








Some Notes on the Report of the 


Steel Research Committee.* 
By J. H. 8. DICKENSON (Member of Council). 
(Concluded from page 487.) 


Some Discussion of the Results obtained from the B.E..S. A. 
35 Carbon Steel.— The plain carbon steels. ranging between: 
about 0.25 per cent. to 0.45 per cent. carbon, are of very 
general utility, and the programme of experimental work 
laid down for this material was, in consequence, of con- 
siderable extent. 

The programmes for the high and low limit steels 6H 
and 6L were alike in prescribing that tests should he carried 
out on standard ltin. diameter bars subjected to a range 
of heat treatments. 

It was also provided that, on the high-limit steel only, 
additional tests to determine the effect. of mass should 
he made upon bars 3in., 2}in. and "/,¢in. diameter 
respectively subjected to several of the heat treatments. 
The tabulated test results obtained from steels 6H and 
6L oceupy eight foolseap pages of the report, and divide 
into quite a number of distinct series, of which only a 
selected few can receive attention here. ‘ 

An interesting comparison is that of the results obtained 
froth the water and oil treated series of the same steel 6H. 
It is shown by the tables given in the report, and better 


.| still by diagrams prepared from them, that in both series 


the effect of increasing the re-heating temperature is to 
reduce the vield and maximum stress, and raise the elonga- 
tion and reduction of area, slowly at first and then more 
rapidly on reaching a certain temperature which is lower 
in the initially harder, and less stable, water-quenched 
steel. It will, moreover, be found that the above-mentioned 
test values, which are all widely apart in the untempered 
oil-quenched and water-quenched specimens, tend to 
converge as the re-heating temperature rises, so that at 
700 deg. Cent., when the critical range is practically 
reached, the hardness and ductility variations produced 





by the different cooling velocities of water and oil quench- 
ing are extinguished, as indeed would be expected. 

The toughness is, however, somewhat differently affected 
' since the two Izod eurves do not converge to meet at 

















44 


“THe Enaiween” 


the most unskilled driver can handle it with impunity. 
There are two speeds, six and twelve miles per hour, in 
both directions, and two operating levers, one for changing 
the speed’and the other for reversing. The system of chang- 
ing the gear does not entail disengaging any of the toothed 
wheels, which are always in mesh, as it is effected by 
engaging a clutch plate with either one of two driven 
members. The clutch plate can be seen in the drawing 











TRANSMISSION SYSTEM OF PETROL-DRIVEN TRAMCAR 


either one of which can engage with a dog clutch on the 
ehaft and thus effect the reversal. The final transmission 
to the driving axle is by means of a pair of inverted tooth 
chains. 

The engine has four cylinders, 5in. in diameter by Gin. 
stroke, and develops about 45 horse-power when running 
at 1000 revolutions per minute. Ignition is effected by a 
high-tension magneto, while a coil and accumulator are 


Swain Sc. 


700 deg. Cent., but actually cross at 500 deg. Cent , so 
that water-quenched hars tempered above this tempera- 
ture give decidedly higher impact test figures than the 
corresponding oil-quenched bars, along with very similar, 
indeed slightly greater, maximum stress. This is a fact 
of considerable practical importance, of which considerable 





* Institution of Automobile Engineers, November 10th, 1920. 
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use is actually made by those who have previously worked 
out such comparisons for themselves. While the converg- 
ence of the yield, maximum stress and ductility curves 
may be simply explained by assuming the regular and 
progressive breakdown and softening of the hard mar- 
tensite, which is less stable and therefore more easily 
decomposed in the water-quenched bars, besides there 
being more of it, the difference in the Izod curves would 
appear to be due to some more deep-seated and obscure 
alteration in the structure, or constitution, of the resulting 
sorbite. Such theoretical questions arising at many points 
out of the report will, it is hoped, suggest much future 
research work, but perhaps enough has been said to show 
the practical usefulness to the steel user of ascertaining 
by means of such diagrams as these the possible variations 
in the mechanical properties of any given material which 
may be produced by hardening in different quenching media 
and then tempering. 

We pass on next to compare the range of mechanical 
properties obtainable from two different grades of the, same 
type of steel when hardened in the same quenching medium 
and tempered. 

Tn this case we find that although the maximum stress 
and elongation per cent. curves for the two steels are of 
much the same shape and tend to approach more closely 
as the re-heating temperature rises, they do not actually 
meet at 700 deg. Cent., as happens when bars of the same 
steel have been quenched in different media. As this is 
practically within the critical range where tempering, 
properly so called, comes to an end, the difference in 
results obtained at 700 deg. Cent. is a natural or intrinsic 
variation in the mechanical properties of the two steels, 
the divergence towards the left being the intensification 
of this difference produced by water hardening. The yield 
point and Brinell hardness curves are very similar in 
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FIG. 2 


character, but it will be noticed on reference to the dia- 
grams in the report that the reduction of area curves do 
converge to meet at 700 deg. Cent., while the Izod curve 
for the harder steel is actually much higher in the upper 
tempering ranges than that of the milder material. This 
superior toughness of the harder of such a pair of carbon 
steels is, in fact, often met with in practice, but in the 
present case the difference is so very marked as to suggest 
that the better values given by the 0.45 per cent. carbon 
steel are due to some deeper underlying cause, such as the 
original structural characteristics of the ingot, or to the 
conditions under which it has been wrought, rather than 
to the simple effect of heat treatment in relation to chemical 
composition, These latter remarks may, perhaps, serve 
to indicate, without over-emphasising, the fact that the 
correct interpretation of these results and diagrams is 
not invariably quite so simple as it looks. It may be 
mentioned that the maximum stress curve shows a slight 
hump at 400 deg. Cent., such as was much more definitely 
shown in the water-quenched and tempered series of 
steel 2H. In the present case, however, the rise is within 
the limits of error of testiny. 

Some Discussion of the Results obtained from the B.E.S.A. 
3 per cent. Nickel Chromium Steel 9H.—-The limited compass 
of the present paper permits the examination of only one 
more typical series, that to establish the effect of progressively 
tempering oil-hardened bars of a typical nickel chromium 
steel, this being the high-limit ‘‘ 3 per cent. nickel chromium 
steel’ 9H having the analyses :-——Carbon, 0.31! per cent.; 
silicon, 0.14; manganese, 0.70; sulphur, 0.027; phos 
phorus, 0.030; nickel, 3.27: chromium, 0 82 per cent. 

The great importance of this steel and series, and some 
extremely interesting features in the results. are well 
brought out by the diagram—-Fig. 2. 

The generally close agreement in the three investigators’ 
results made the preparation of the tempering diagram 
and the establishing of ‘“‘ X ”’ figures a much less perplex- 
ing problem than in a number of similar series where the 
results were much more erratic. 

This evenness of result is, in fact. a characteristic and 
very valuable feature of those alloy steels, and particularly 
of nickel chromium steels which harden more or less in- 
tensively, or which, differently expressed, have a suffi- 
ciently low critical cooling velocity to ensure that on 


quenching parts of irregular shape or coasiderable sec- 
tional area, the hardening is fairly uniform throughout. 

The relative behaviour in this respect of the various 
steels investigated may be gauged by the ‘‘ mass series,” 
when these have been carried out, and also to some extent 
by the difference between the Brinell hardness test taken 
on the surface of the test bar, and that afterwards taken 
further in on the machined test piece. 

Turning now to the diagram—Fig. 2—-we find that it 
resembles in several respects the tempering diagrams 0: 
the 0.45 carbon steel previously discussed. Thus, the 
maximum stress and Brinell hardness number fall, while 
the elongation increases, in graceful and unbroken curves 
as the ro-heating temperature rises until the critical range 
is entered, in this case at about 650 deg. Cent., when 
changes occur which we may consider later. The rate of 
fall—or rise—is greater than is shown by the correspond- 
ing curves ef the milder steels simply because the initial 
hardness is so much ter, but there is no real difference 
in character. The Izod impact test, yield stress, and 
reduction of area curves are not so simple, and their 
irregularities need careful attention because of their great 
practical importance, if for nothing else. 

The form oi the Izod curve has been repeatedly confirmed 
by several of the author's friends, as well as by himself. 
He believes that several investigators discovered quite 
independently the existence in similar series of the rise 
and fall between 200 deg. Cent. and 300 deg. Cent., but it 
is now agreed that it does not occur in all samples of nickel 
chromium steel to anything like an equal degree. Appa- 
rently, conditions apart from the ordinary chemical com- 
position, such as the method of steel making, of casting, 
and so on, play a part, but generally it is sound practice 
to avoid tempering anywhere between 250 deg. and 450 deg. 
Cent. 

The reasons why about 600 deg. Cent. should be generally 
and properly prescribed as the tempering heat for structural 
parts requiring machining may be left for a moment, but 
the practical advantage of tempering oil-hardened—or, 
when the composition is suitable, of air-hardened-—nickel 
chromium steel at 200 deg. Cent., when very considerable 
hardness is desired along with the greatest possible tough- 
ness, is made obvious by this diagram, In the present 
case the impact test figure is actually doubled by this 
treatment at the price of less than 10 tons of the maximum 
stress, which still remains, with the relatively excellent 
Izod result of 20 foot-pounds at 107 tons per square inch. 

The shape of the yield stress curve is also a matter of 
considerable importance. This curve is roughly parallel 
to that of the maximum stress in the upper tempering 
ranges, but below about 400 deg. Cent. indicates a con- 
tinuously diminishing yield ratio as the re-heating tem- 
perature is lowered. In quite a number of similar temper- 
ing series carried out by the author, the anomaly in the 
yield stress curve is still more striking, since it actually 
rises to a miaximum at 200 deg. or 300 deg. Cent., then 
gradually falling and becoming, at 400 deg. or 500 deg. 
Cent., approximately parallel to the maximum stress 
eurve. The true explanation of the apparently low yield 
ratios given at the lower tempering ranges not only by 
nickel chromium steels, but by other steels which are 
considerably hardened by quenching in water, oil or air, 
is very important when considering the ability of such 
materials to withstand alternating stresses. It is obvious 
that a steel having the high tensile strength of, say, 
100 tons. per square inch, and, for that hardness, the eon- 
siderable toughness represented by an Izod impact test of 
15 to 20 foot-pounds would be of great practical value, 
given the same yield ratios as would be observed in a 
tensile test of the sarre material, reduced in hardness by 
tempering at, say, 600 deg. Cent. The disconcertingly low 
yield points observed after low 1e-heating temperatures 
are, however, shown by another method of determining 
the true elastic limit—the stressed rotating beam method 
to be due possibly to initial internal strain, possibly to the 
existence of some austenite in the hardened specimen, 
and possibly also to both acting together. 

In the second case, tempering would increase the yield 
ratio by the formation of martensite.. As regards the 
other explanation, the author ventures to quote Mr. 
Harry Brearley, who says :— 

“In the absence of any demonstrated explanation, it 
may be suggested that the yield stress cbservations are 
probably falsified by hardening stresses, released in the 
softer specimens at the higher re-heating temperatures, 
but not released in the harder specimens until, in the act 
of being pulled in the tensile machine, they are overcome 
and leave the higherto-compressed material free to 
elongate. Such elongation, consequent on the inversion 
or balancing of hardening stress, will influence the local 
extension diagram as though it were an actual plastic 
movement, but it would bear no relationship whatever 
to the structural deformation which produced the well- 
defined yield. 

“The clearly marked jcg at the yield point in a local 
extension diagram of ordinary soft steel occurs in the 
softer specimens referred to in the previous paragraph, 
but it is absent from the diagram taken from the harder 
steels. It is also absent from the diagrams of those steels 
which have been re-heated within the critical range. For 
these reasons, the yield point or the proportionate yield 
stress quoted by different investigators have been found 
to vary widely.” 

It is a fact, supporting Mr. Brearley’s view, that the 
yield stress results returned by different investigators for 
most of the hardened, or only slightly tempered, speci- 
mens, have revealed the most extraordinary discrepancies, 
the corresponding maximum stress figures being usually 
closely in agreement. As a conseqnence, the Executive 
Sub-committee abandoned any attempt to deduce yield 
stress “‘ X”’ figures for any specimen tempered lower than 
400 deg. Cent., and although an attempt has been made to 
give approximate yield stress curves in the diagrams, 
these are shown as broken lines below that temperature. 

Since the yield stress observations are quite useless, and 
because in really high elastic limit steels the limit of pro- 
portionality may be passed—-in the tensile test—long 
before the true elastic limit is reached, there is no direct 
commercial method for ascertaining the ability of such steels 
to resist fatigue-producing siresses. It does appear, 
however, that in any given steel brought by heat treatment 
into a definite structural condition, there will be a fixed 
relationship between the maximum stress in tension and 





the safe range of stress, so that, having once determined 


—$—$——_——, 


this ratio under fixed conditions, it should be possible to 
deduce the fatigue range of. other samples by noting the 
maximum stress and observing that a similar micro. 
structure, as regards the manner of association of ferrite 
and cementite, has been produced by heat treatment. 

The reduction of area curve shows a depression bet ween 
about 250 deg. and 500 deg. Cent., which roughly corre. 
sponds with that of the Izod test, and may result from the 
same cause, whatever that may be. 

Finally, some reference should be made to the sharp 
change in direction of all the curves about 650 deg. Cent. 
that is to say, when the critical range is reached. In this 
series, as throughout the whole programme, the tempered 
bars were cooled off in water, the object being to avoid 
complications arising from the “temper brittleness” 
which may under certain conditions be produced in nicke! 
chromium steels by slowly cooling after tempering. Tho 
subject of ‘‘ temper betdlonees * has excited very much 
attention, especially during the past few years, on account 
of its very great practical importance, as well as its 
theoretical interest, but is much too large a subject to be 
dealt with here, especially as the existence of the pheno. 
menon is not brought out in the report. It should be care. 
fully studied by all interested in the heat treatment o! 
alloy steels. 

A similar procedure was adopted with the carbon and 
other steels, since quenching out aftey tempering could, at 
least, do no harm and has some practical advanti ves. 
In this case, water cooling after tempering has accentunted 
the effect of reaching the critical range since hardening 
with loss of ductility and toughness, commences thy 
moment carbide begins to pass into solution, but depre- 
ciation of the mechanical properties would have oc. re 
with any method of cooling. relationship of the yield 
stress and maximum stress curves in this part of the 
diagram is especially interesting, and the author has 
attempted to explain the characteristic divergence of 
these curves by imagining that, as the critical range is 
entered, free ferrite is still being disentangled in distinct 
areas from the sorbite, thus reducing the elastic limit and 
yield stress, while at the same time carbide is dissolving 
ferrite within the separated eutectoid. which increases 
the hardness on quenching. However, he has taken no 
steps to prove. or disprove, this. 

Turning to practical considerations, the diagram as well 
as the suddenly erratic test results obtained at 700 deg, 
and 725deg. Cent., prove sufficiently clearly what is, indeed, 
fairly well recognised, that tempering at, or immediately 
below, the critical range is a very undesirable proceeding 
when uniform mechanical properties, and especially a 
high yield ratio, are of importance. 

The soundness of the general opinion that nickel chiro- 
mium and other alloyed structural steels should be tem- 
pered at about 600 deg. Cent. after hardening is uphe'd 
by this diagram. In such cases it is necessary to reduce 
the hardness sufficiently to make machining tolerably 
easy, securing at the same time the best possible combina 
tion of high resistance to fatigue and ductility and tough- 
ness. This diagram shows that at 600 deg. Cent. the !vod 
test, the reduction of area and the elongation are approach- 
ing the maximum, while the maximum stress is high and 
the yield ratio does not show the fall which becomes very 
apparent 50 deg. higher when the critical range is touched, 
This re-heating temperature is not invariably the best 
since, for example, high chromium steels having a raised 
critical range need to be tempered somewhat higher, 
while carbon steels may very conveniently be tempered 
somewhat lower. Nickel steels occupy a midway position, 
but reference to the report will show that the 3 per cent. 
nickel steel 7H needs to be termpered at not much less 
than, say, 550 deg. Cent., in order to get the best possible 
combin»tion of the different mechanical properties. 








POWERFUL WIRELESS STATION FOR BELGIUM 


TuE Belgian Posts, Telegraphs and Telephones Depart- 
ment announces thet contracts may now be submitted for 
the building of an inter-continental wireless station, which 
it is intended to make one of the most. powerful in the 
world. It is intended that the Belgian transmitting 
station shall be in permanent communication throughout 
the twenty-four hours with the powerful American stations, 
while a twelve-hour service is to be maintained to the 
Argentine, and an eight-hour service to the Congo, the 
latter service being necessarily of shorter duration }) 
reason of the adverse atmcspheric conditions which preva! 
in equatorial regions during the greater part of the day. 
Belgium is some 3750 miles from the United States and 
from the Congo, and about 6875 miles from Argentina. 
The transmission of 1,800,000 words per month is to be 
prcevided jor, that is, an average of 60,000 a day, divide! 
as follows :—35,000 to the United States, 10,000 to Sout! 
America, and 15,000 to the Congo. For such a poweriu! 
station considerable force will be necessary—probably 75) 
to 1000 kilowatts—which will either be furnished by a 
‘special power station or drawn from one or two distriLating 
stations already in existence which may be able to supp!) 
the necessary current. The antenne will be of largo 
dimensions and will be supported by eight steel pylons 
each 250 m., in height ; that is, only 50 m. less than the 
Kiffel Tower. The antenn# and the surrounding buildings 
will occupy a space of about 250 acres. For various 
reasons of capital importance, the station is to be erected 
in Flanders. The apparatus will be able to receive messages 
of widely varying wave lengths, and a service in both 
directions will be able to be maintained at the same time. 
the receiving station being in no way hindered by the 
powerful transmitting station a few hundred yards away. 
It is, moreover, intended to construct a multiple trans- 
mitting station so that messages may be sent simul- 
taneously to the United States, Argentina and the Congo. 








AccorpINnG to advices from Santiago, bids for the 
electrification of the first zone of the Chilean State Rail- 
ways have been invited by the Chilean Government. The 
zone comprises the line from Valparaiso to Santiago, and 
the bids, which are of two classes, will be opened on March 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


THE UNIFLOW ENGINE, 


| 

Sin, —The discussion by you and your correspondents on | 
“The Uniflow Engine ’* caused by Mr. Perry’s paper on this type 
of prime mover is very amusing, because it is of the character 
that accompanies the introduction of any new thing and is 
inevitable. Let no man, however, think that the uniflow engine 
is not an accomplished fact, nor believe that the compound con- 
traflow engine is likely to hold its own in the field against it. If 
he does he is simply being left behind. 

The question has arisen in the discussion why the uniflow 
engine is always built with one cylinder. The reason is plain. 
The uniflow engine seeks to accomplish in a single cylinder that 
which is accomplished by two cylinders in a compound engine, 
by three in a triple, and by four in a quadruple-expansion engine. 
If this is so it would manifestly be folly to use more than one 
cylinder in a uniflow engine except when for some special reason 
it becomes important. Such a reason may be quick starting in 
a reversing engine or the limit of size of a very large single engine, 
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rapidly vanished and nothing happened to indicate engine defects 
of any kind, 

The cylinder heads were jacketed by the ineoming steam and 
double-beat poppet valves were used, located on the karrel of 
the cylinder, 

F. W. Dean, 
Wuer.ocrk, Dean anp Boggs, Irc., 
Manufacturers’ Agents, Engin 2ers 
Power Equipment Special'stz, 
Boston, October 23rd. 


Srx,—I note that the mechanical efficiency and steam con- 
sumption per brake horse-power of the Sulzer engines, pub- 
lished in the last issue of your paper, are based on the determina- 
tion of the friction loss by cards taken at no load and the assump- 
tion that the friction horse-power does not increase with the load. 
I have tested some thousands of engines, a large proportion of 
them on the water brake, but have never found this to be the 
case. The determination of the mechanical efficiency in this 
way leads to incorrect results. As an example, I may say that 
working out the full load mechanical efficiency from the no load 
cards in one instanee where no load cards are available gives a 
result of 97.6 per cent., whereas the results obtained at full load 
on the brake for this size of engine average 92 per cent. 

Where water brakes are available light load cards are not 
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pneumatic tires, and had a total weight of 7200lb. It 
travelled 14 miles to the gallon of a mixture of 60 per 
cent. benzol, 40 per cent.-paraffin. This lorry, we under- 
stand, had been bought. by its owner from the French 


| army, and was far from being new. Another private owner 


entered a 15-20 horse-power Fiat touring ‘car, which had 
also been bought from the army stocks, and attached a 
trailer to it, the weight of the two being 5350 1b. The car 
and its trailer, despite the fact that the latter was run for 
fifty miles without a tire on one of its wheels, managed to- 
cover an average of 22.7 miles to the imperial gallon 
of fuel. 








INDIAN RAILWAYS. 


Tue Committee to inquire into the administration of 
the Indian railways has now been appointed, and held 
its first meeting on the 11th inst. The chairman is Mr. 
Acworth, and among the other members are Sir Henry 
Burt, late Government Director of Indian Railway Com- 
panies at the India Office, Sir Arthur Anderson, the late 
chairman of the Indian Railway Board, Sir George God- 
frey, agent of the Bengal-Nagpur Railway, and Mr. E. H. 
Hiley, the late general manager of the New Zealand Govern- 
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TEST CURVES OF A 23-INCH BY 30-INCH AMERICAN UNIFLOW ENGINE 


Of course, a uniflow engine can be compounded, and it would 
doubtless move the steam consumption down the line a step, 
for the same causes which assist the compound contraflow engine 
in economy will evidently exist, only they will have less to work 
on and therefore accomplish less, 

I observe in the discussion that it is stated by the “ Antis ” 
that the cylinders of uniflow engines must be bored on a taper. 
If this 18 80, it is not a real objection, for it is as easy to bore on a 
taper as straight, if a machine is fitted to do it. 

l am surprised that doubt is expressed as to the uniformity 
of turning of a single-cylinder uniflow engine for certain work, 
such, for example, as in a cotton mill, where fine spinning is 
carried on. Nobody ever hesitated to use a single-cylinder 
engine for such work before compound engines were introduced, 
nor to use a tandem compound engine after that. This is merely 
a fly-wheel question. 

While I am not an engine manufacturer, I have had consider- 
able to do with uniflow engines during the last year and have 
observed none of the difficulties stated in the correspondence. 
For the United States Shipping Board Emergency Fleet Cor- 
poration I have carried out over ninety tests of a 23in. by 30in. 
uniflow engine running at 120 revolutions per minute, and |. send 
with this letter diagrams showing the steam consumptions with 
moist steam and steam superheated by various amounts. The 
steam pressure was about 165 ]b. by gauge and the vacuum was 
seldom over 24}in., due to the small size of the condenser and air 
pump. . 

These tests were made with the utmost accuracy and precision, 
and in these respects no tests have ever been more correctly 
made. The condenser was of the surface type and did not leak, 
and the condensation was weighed on tested scales. The cylinder 
head condensations were added to the condenser discharge. 
There was an outside spring Croshy indicator on each end of the 
cylinder operated by a rigid reducing motion having cords only 
8in. or 10in. long, all of which left nothing to be desired. 


When beginning these tests I felt some scepticism concerning | 


the claimed economy of this type of engine, but this feeling 


usually taken, but in the case of engines tested on the brake at 
various loads—say, one-quarter, one-half, three-quarters, full, 
and overload —the steady increase in the friction losses is obvious, 
being easily obtained by simply subtracting the brake horse- 
power from the indicated horse-power. Taking a number of 
cases, I find that on an average the friction horse-power is about 
50 per cent. greater at the full load than at no load. On this 
basis 90 per cent. as determined from the no load cards would be 
really 85 per cent. Is it reasonable to suppose that the friction 
horse-power would remain constant with the increase of load, 
seeing that with the increase of pressure the pressure on the 
piston rings and packings increases, even if the friction on the 
bearings remains constant ? Joun M WALSHE. 
Birmingham, November 16th. 








MOTOR FUEL TESTS IN FRANCE. 


THE average price of petrol in France at the present time 
is 10s. per gallon. Hence considerable importance was 
attached to a fuel consumption test which was recently 
| held by the Automobile Club of Le Mans, for during it 
results were obtained which will appear surprising to those 
who have not been under the necessity of giving serious 
| consideration to fuel economy. Eighty vehicles of diver- 
sified types took part in the proceedings. They were given 
| a certain amount of fuel, the quantity being based on their 
| piston displacement, weight, and type of body. The 
| greatest distance covered by any of the vehicles was 90 
| miles on one gallon of benzol. Although that perform- 
ance was made by a small two-seater car, it is remarkable 
| that any four-wheel vehicle should have been able to 
| travel such a distance on such a small amount of fuel. 
A few lorries took part in the tests, and in that class the 
winner was a four-cylinder Fiat, which was fitted with 


ment Railways. The secretary is Mr. T. Ryan, of the 
Indian Finance Department, and the terms of reference 
are :— 

(1) To consider, as regards railways owned by the 
State, the relative advantages, financial and adminis- 
trative, in the special circumstances of India, of the 
following methods of management :—(a) direct State 
management ; (b) management through company domi- 
ciled in England and with a board sitting in London ; 
(c) management through company domiciled in India and 
with a board sitting in India ; (d) management through a 
combination of (b) and (c); and advise as to the policy 
to be adopted as and when the existing contracts with the 
several railway companies can be determined. In con- 
sidering the question of the East Indian Railway, the 
Committee will take note of the decision to remove the 
management of that railway to India, which was arrived at 
when the contract with the present company was extended 
on the amended terms in 1919. he 

(2) To examine the function, status, and constitution 
of the Railway Board, and the system of control exercised 
by the Government of India over the Railway Adminis- 
tration, and to recommend such modifications, if any, as 
are necessary for the adequate disposal of the railway 
business of the Government. ; 

(3) To consider arrangements for the financing of rail- 
ways in India and, in particular, the feasibility of the greater 
utilisation of private enterprise and capital in the con- 
struction of new lines. 

(4) To report whether the present system of control 
by Government of rates and fares and the machinery for 
deciding disputes between railways and traders are satis- 
tory, and, if not, to advise what modifications are desirable. 

(5) To make recommendations that may seem germane 


to the inquiry. 
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An American Mercury Vapour 
Boiler. 


A RECENT highly interesting development in boiler 
practice and boiler efficiency is the construction of an 
experimental binary-vapour plant using mercury vapour 
and steam. This plant has been designed and built 
by Mr. W. L. R. Emmet, in the United States, and the 
American journal Power expresses the opinion that the 
date of the first commercial Emmet plant will take a 
prominent place among the epoch-marking dates in 
engineering history. There are two ways of taking 
advantage of the fact that the efficiency of any heat 


engine may be increased by increasing the temperature | 
One way is to lower the | 


range through which it works. 
temperature of the exhaust, but the minimum exhaust 


consists of flattened tubes, as this cross-section gives 
much more heating surface with less volume of liquid 
than a circular tube would give. 

The question of preventing leaks was a serious one, 
as even a small amount of mercury vapour escaping into 
the engine or boiler-room would poison all the operators. 
Great care was exercised in the design and in the con- 
struction of the fittings and pipes containing the mercury 
vapour. The mercury parts are run at low pressure so 
that there is a minimum tendency to leakage and means 
are provided to condense and save all mercury which 
works through joints. The diaphragm valve, which is 
shown on the mercury-vapour pipe near the mercury 
turbine, is simply a safety relief valve which, instead of 
| discharging into the open air, is arranged to discharge 
into the mercury condenser. 

The temperature of the mercury in the boiler is so high 
that the temperature of the flue gases leaving the tubes 





temperature is limited by the temperature of the available | would be much too great for economical operation if they 


cooling water. 
of the supply, but this is limited by the temperature of 
combustion of the fuel. In a steam engine this tem- 
perature of the supply is limited further by the properties 
of steam, and at reasonably high temperatures the pressure 
of.steam becomes too great for convenient commercial 
operation. 

A binary-vapour plant using both mercury vapour 
and water vapour is employed by Mr. Emmet to overcome 
the above-mentioned difficulties. Mercury boils and 
eondenses like water, but 
both its density and _ its 
boiling temperature are much 
higher. Thus at atmos- 
pherie pressure mercury boils 
at 677 deg. Fah. and con- z 
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The other way is to raise the temperature | passed directly to the chimney. To avoid such losses the 
| flue gases, after leaving the tubes of the boiler, pass over 
|@ mercury preheater—not shown in the illustration 

| then over the steam superheater, and finally over the 
| feed-water heater or economiser, and then to the stack. 
| In this way the temperature of the gases entering the 


| chimney can be made as low as, or even lower than, would 
| be possible with a steam boiler plant of the ordinary 

type. 
A steam turbine is not an essential part of this device, 
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denses in a 28in, vacuum at = 
455 deg. Fah., while the corre- 
sponding temperatures for 


water are 212 and 101 deg. 
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Fah. As described by Power, 
Mr. Emmet’s scheme is as 
follows :—Mercury is boiled 
in a boiler similar in principle 
to, but differing greatly in 
detail from, an ordinary 
steam boiler, and the mercury 
vapour produced is used to 
run a turbine. The exhaust 
from the mercury turbine is 
condensed in a form of sur- 
face condenser, which is also 
a boiler. The heat given out 
by the condensing mercury 
vapour makes steam of the 
cooling water, and this steam 
may be used to drive another 
turbine or for any other pur- 
pose. The chief difficulties 
seem to be the large amount 
of mercury needed and the 
danger of leaks, as the mer- 
cury vapour is very poison- 
ous. 

The illustration represents 
diagrammatically the  ele- 
ments of Mr. Emmet’s appa- 
ratus. The products of com- 
bustion from the furnace pass 
upward through part of the 
tubes which form the heat- 
ing surface of the mercury 
boiler, and then foward 
among the remainder. These 
tubes are connected to the 
lower mercury chest, which 
might be called the mud drum 
in a steam boiler and to the 
mercury header correspond- 
ing to the steam drum in an 
ordinary boiler above. Mer- 
cury vapour at about 10 Ib. 
gauge pressure is collected in 
the header and passes through 
the pipe to the mercury 
turbine. Owing to the high density and low spouting 
velocity of the mercury vapour this turbine may be a 
single-stage machine, of reasonably low speed, and may 
have short buckets. The wheel may be placed inside the 
mercury condenser for simplicity. 

The mercury condenser consists of a tank, as shown, 
supporting another tank marked “Steam Drum.” A 
number of straight tubes extend from the bottom of the 
steam drum down into the condenser. The exhaust from 
the mercury condenser is condensed upon the surface of 
these tubes, and as the boiling point of the mercury at 
28in. vacuum is 455 deg. Fah., steam may be generated 
inside these tubes. Circulation in the tubes is provided 
by smaller interior tubes leading from the steam drum, 
which corresponds to the upper drum of a water-tube 
boiler. 

Steam generated in this condenser boiler is led through 
a pipe to the superheater and thence to the steam main, 
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which conveys it to the point where the steam is to be used. | 


The steam condensate, whether from a steam turbine or 
engine, heating system or manufacturing process, is 
returned to the condensed steam receiver. From there it is 
pumped to the feed-water heater, which is really an 
economiser, and is shown directly below the mercury 
condenser. From there the water returns to the steam 
boiler, thus completing its cycle. 

The mercury condensate is drained from the bottom 
of the mercury condenser to the lower mercury header 
and thence to the mercury boiler. The high density of 
mercury renders a feed pump unnecessary, as by setting 
the condenser above the boiler the latter can be fed by 
gravity. 

The foregoing particulars cover the general principle of 
the apparatus, but certain refinements seem necessary for 
its practical application. Thus—says Power—the quantity 
of mercury that would be required if an ordinary steam- 
type boiler was used would make the cost prohibitive. 
For that reason a special type of boiler had to be designed 
to give a maximum heating surface and at the same time to 
require a minimum amount of mercury. The boiler proper 
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MERCURY VAPOUR BOILER 


but the intention is to provide a substitute for the existing 
boiler. The steam may be used, as it now is, for any desired 
purpose. The mercury acts as a conveyor of heat from 
the furnace to the steam, and incidentally delivers a 
certain amount of power as a by-product. A large part of 
the power generated in the mercury turbine is net gain, 
as it comes in part from heat that would otherwise be 
rendered unavailable by the great drop in temperature 
between the furnace gases and the steam. 

Another advantage of this process is that the interior 
of that part of the boiler exposed to the fire is always 
perfectly clean. Also the boiler in which steam is made is 
subject to no large temperature differences. 

Mr. Emmet has claimed that by the addition of this 
device to an assumed good modern power station with 
an increase of 15 per cent. in the amount of fuel used, 
the same amount of steam can be supplied to the steam 
turbine as under present conditions, and the mercury 
turbine will generate power equal to about 66 per cent 
| of the power generated by the steam turbine. The 
| estimated result is a gain in station capacity of approxi- 
mately 66 per cent. with an increase of only 15 per cent. 
in the amount of fuel required. 

The experimental equipment was in operation for a 
short time last summer with over 1000-kilowatt load on 
the mercury turbine, and its operation showed that the 
economies predicted were fully realised. Mr. Eromet 
made public a description of his plant about six years 
ago, and at that time he apparently had a workable 
apparatus. The intervening time has been spent in 
experimenting and perfecting the various details until 
commercial application seems possible. When the Edison 
medal was presented to Mr. Emmet recently, he stated 
that commercial application was being made, and expressed 
the hope that it would be a commercial success in a very 
short time. 

















Current Prices for Metals and Fuels, 


The Current Prices page, of which we began weekly 
publication on October 15th, has met with a cordial 
reception, and we are glad indeed to learn that it is 
being found useful by our readers. 
with the object of making the table the best thing of 
the kind ever published, both as to legibility and 
accuracy. Legibility we believe we have attained, and 
by constant vigilance and by keeping, the table open 
till the latest moment for corrections by telegram, we 
hope to make it reflect truly the state of the markets 

If anyone imagines that this 


We have set out 


on every Thursday. 
object can be easily attained, he deceives himself. 
a matter of fact, there are many causes that make it 
difficult, and it is only through the cordial co-opera- 
tion and keenness of our market correspondents that 
we can hope to achieve our purpose. We look, also, 
to our readers to give us what help they can by criti-- 


As 


isms and suggestions. 

We learn that the purchasing departments of several 
firms are already filing the sheets week by week, and 
to meet their convenience and that of others who desire 
to follow that admirable course, we are arranging to 
print each week a number of separate sheets and to 
post them direct to any firms that send us @ set of 
stamped and addressed envelopes for that purpose. 
We suggest that the envelopes should be not less than 


foolscap size, to avoid unnecessary folding. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


No Change. 


THERE is no change to report in the iron trade of 
this city on the past two or three weeks-—certainly no 
change for the better. All prices continue downward, anil 
are likely to remain so with consumers standing off the 
market. A fairly large proportion of the ironworks is 
again in operation, and prospects are fairly hopeful for 
their being able to keep going. But the most disquietiny 
feature of trade is the absence of confidence. The threat 
of a coal strike did almost as much mischief to trade as 
the strike itself. It lowered the tone just when some 
buoyancy was needed. Orders were withheld, and before 
the miners had left the pits, the prices, which were being 
quoted for commodities, were viewed in a new light. 
The strike, when it came, was siezed by some buyers as a 
sufficient justification for cancelling orders placed when 
values appeared less precarious. New business was very 
generally suspended. So far, the effect has not yet passed. 
There will have to be a considerable trade revival before 
the displaced labour can be re-absorbed. The hope is 
that with more settled conditions in the coalfields, enter 
prise will take free range again. But the immediate 
position is that in almost every department of trade, 
buyers are persuaded that we are at the beginning of a 
general fall of prices, and they will not speculate. Iron 
manufacturers are in an extremely difficult place, the 
costly production covering high wages, dear coal, &c., 
making it quite impossible to reduce to the level of con- 
tinental prices under present conditions or to anything 
approaching the competitive level. The outlook for the 
winter is considered a troubled one. Belgium is still 
sending large quantities of foreign iron into the district 
at £7 or £8 or more below Midland quotations. 


The Enemy at the Gates. 


The foreign competition bugbear continues keen. 
The enemy is at the gates, and the inevitable fall in prices 
has begun. The pressure is daily becoming more severe, 
and it is useless for sellers to attempt to bolster the Bir- 
mingham market. In the iron branches competition 
continues to be directed mainly to the nut and _ bolt 
industry, which is none too brisk at the moment. Many 
Black Country makers have laid in stocks of Belgian bars 
of No. 3 quality at £21 10s., delivered this district, and 
values range slightly higher, according to specification. 
Local producers contend they cannot sell under present 
conditions below £30 10s. delivered, and Lancashire bars, 
which were formerly £30 and upwards f.o.t. at makers’ 
works, have been brought into line with that figure. 
There is no getting away from the resolute efforts which 
the Belgian bar trade is making to re-establish itself in 
the British market. Over 6000 tons of iron bars, rods, 
angles, shapes and sections were sent over in September, 
and since then the volume of this trade has increased 
substantially. The Board of Trade reports an importa- 
tion of 7702 tons from Belgium in October. Adding the 
purchases from unspecified countries, we have a total of 
11,424 tons of these descriptions of finished iron brought 
into the country during the last month at prices incom- 
parably below those ruling at home. This is much the 
biggest influx in any month since the war. It is the 
signal that continental procucers, and particularly Belgian 
producers, are returning to regular economic conditions 
again. Rather large quantities of continental gas strip 
have been bought at a price of about £29 per ton for 
delivery in this district. This material is described as 
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continental, and is believed to be of German origin, 
though it comés through Belgium, Until recently the 
staffordshire makers were realising £34 per ton for their 
make, or £2 above list prices ; but a reduction is generally 
anticipated in the face of this competition. It is under- 
stood that tube works have still very good reserves of 
orders, and they will want large quantities of gas strip for 
some time to come. 


Galvanised Iron Trade Stagnant. 


There has this week been a resumption of fro- 
duction in the galvanised sheet trade and prices have 
dropped back from £42, to which they were raised by the 
emergency of the late coal strike, to £40 and in some cases 
less. Black sheets of 24 w.g. are obtainable at £35 to £36. 
Remarkably wide variations in price are cited, one Bir- 
mingham merchant this week having received a quotation 
of £35 for black sheets 22 gauge, and £45 for exactly the 
sume material. Values are steadily decreasing. 


“« Still they Come!” 


What I have said about continental competition 
in manufactured iron is just as bad as concerns steel. If 
the enemy is at the gates as regards the former trade, 
equally the cry is “* Still they come!” in connection with 
the latter. There have been further cuts this week in 
continental steel prices. Billets from Antwerp can in 
extreme cases, it is even stated, be bought at £14 to £15, 
delivered here. Midland and Welsh makers hesitate to 
zo below £19, though it is possible something less would 
have been agreed to this—Thursday—afternoon in Bir- 
mingham were good business offered. Some users of 
billets locally have large stocks, which they are anxious 
to convert into cash, and are therefore cutting prices for 
steel bars at round about £20. For small rounds, squares 
and flats as low as £22 at works was occasionally named, 
though that seems to be an exception, and about £24 10s. 
delivered is nearer the basis. The Belgian steel masters 
have a very valuable advantage just now in the rate of 
exchange, which stands at 54}f., making the British £1 
sterling worth considerably over £2 in its purchasing power 
in Belgium. The reverse condition, the British sovereign 
being worth only about 14s. in the United States is chiefly 
accountable for the small amount of American competition 
at date. Extraordinary stories are told on Birmingham 
Exchange of losses sustained by merchants here and there 
who bought steel heavily in the early summer from home 
producers. In one instance as much as £29 was paid, and 
a large part of the material has, it.is stated, yet to be 
delivered. But that is not all the tale. Some of it has 
been offered at as low as £18 per ton without success. 
German steel products are being offered at low prices. 
For instance, while the English basis for mild steel wire is 
£41, German wire is offered in the district at about 
£36 15s. English wire rods have fallen by £2 10s. to £27 10s. 
But even should the finished wire drop proportionately, 
it will still not be possible to sell at the German figure. 
English prices, it will be remembered, were reduced £4 to 
£5 a few weeks ago, according to description. 


Steel Sections Down in Price. 


An unmistakable change has come over the 
market for steel sections. Shortly before the coal strike, 
mills were demanding a premium on basis prices. Now 
they are glad enough to sell at the basis. There is more 
competition for business without, however, reanimating 
the market. Buyers continue to confine their purchases 
to the irreducible minimum. A prominent Scottish 
house which not long ago since was asking a premium of 
£3 or £4, is now offering supplies, according to almost any 
specifications, at basis rates. As the rate here is relatively 
low, and a heavy freight has to come out of it, the removal 
of the North British premium is not without significance. 
Present prices, of course, leave ample room for the reduc- 
tion—or shall I say the return to scale rates ?—but it 
must never be forgotten that however high current quota- 
tions may be, the steelmakers are working four months 
out of every twelve for the Government, and by and by 
they may find themselves working nearer half the year for 
the same gigantic maw. So their profits are none so rosy. 


Raw Iron Outlook. 


Raw iron is shaky, and the question of last week, 
“ Will prices fall ?” is being reiterated. The disorganisa- 
tion resulting from the strike will affect output for some 
little time to come, and a few houses have yet no iron to 
ofier. Thus far, events have entirely falsified the expecta- 
tions of smelters that the slowing down of operations at 
the furnaces would stimulate new buying. Stocks at the 
foundries must have been eaten into during the past 
month, but founders are content to hurry deliveries 
against old orders and to await developments before 
placing new business. The next few weeks will probably 
test the smelters as to how far they can steer an inde- 
pendent course, but all the circumstances are combining 
to enforce relief from the high prices, alike of foundry 
and forge material. Pig iron consumers are urging that 
the smelters should do their part in easing the present 
serious trade tension. Foundry grades, which are really 
scarce, are mostly in demand, and prices are not likely to 
give way until the shortage is overcome though the feeling, 
on Birmingham ’Change is rapidly widening that a re- 
adjustment of prices all round is. inevitable to meet 
altered conditions. ‘There is a general belief that forge 
iron will be early reduced, that material being relatively 
plentiful. Buyers are standing off the market as much as 
possible. In important brands of pig iron it is still found 
necessary, owing to the scarcity, to retain the embargo 
on exports. . 


Birmingham Brass Trade. 


The difficulty of financing business with Australia 
has resulted in more orders being cancelled, the Birming- 
ham brass manufacturers report this week. Apart from 
the cancellations, the instructions to hold back large 
quantities of goods which have been made to the order 
of Australian customers entails a big loss, and disorganises 
production programmes. Fortunately, the trouble chiefly 
arises in connection with business done direct with over- 





seas buyers. Where the trading is carried on through 
merchants, the position is not'so bad. Even merchants, 
however, now report that the banks are refusing to finance 
shipments. The reason given by the banks is that for the 
time being the return current of trade is not sufficient to 
balance the exports. Happily, however, the banks state 
that they hope to return to normal trading ‘conditions 
when the new wool crop is to hand, and it is hoped equili- 
brium will be established early in the next year. 








SHEFFIELD. 
(From our own Correspondent.) 
The Clearing Outlook. 


Ir is easier now to see how matters stand after 
the very embarrassing strike period. The clearing outlook 
reveals little change from the conditions prevailing imme- 
diately prior to the miners’ trouble. That is to say, that 
in many directions there is a distinct dulness in the steel 
trade, which has not been appreciably helped by the 
restricted output during the three weeks’ strike at the 
collieries. For example, the market for the highest grade 
Sheffield steels appears to be very poor, with no immediate 
hope of improvement, though one never knows what 
sudden turn in demand may be experienced any day. 
More than ever true it seems that it is the unexpected that 
happens. On the other hand, the quietude that caused a 
closing down of certain departments at Steel, Peech and 
Tozer’s at Rotherham, just before the coal strike, appears 
to be passing, for work in those departments is being 
gradually resumed, but the soft wire rod trade is having 
to meet rather severe competition from abroad in the 
home markets, wage, output and other conditions here 
making it difficult to quote as low as some of the con- 
tinental prices. Electric steel melting furnaces do. not 
seem to be having a very rosy time, but those qualities 
of open-hearth steel, regarding which there is so far little 
or no continental competition, are not doing badly, and 
acid steel would appear to have nothing particularly to 
fear from foreign rivals. The last remark applies equally 
to bar iron, the output of which is very restricted, the 
main reason, perhaps being the shortage in skilled puddlers. 
High-speed steel has fallen upon evil days. France can 
now probably meet her own needs, and whilst American 
buyers are anxious to take advantage of the superior 
exchange position of the dollar, they cannot do so to any 
important extent for the reason that the demand for high- 
speed steel has gone flat in the States also, although some 
makers here are busy working off old contracts on American 
account, 


Motor Trade Revival Wanted. 


Railway and tramway steel, however, continues 
to develop activity, and shipyard requirements in the 
way of marine forging and castings are stated to be fairly 

The provision here for castings and hot stampings 
for automobile parts is excellent, and a_ substantial 
revival in that industry is being keenly anticipated. It 
has not come yet, but there are signs of its approach. 
Iron and steel work required in rolling stock construction 
is bringing a good deal of business to the district, and 
joiners’, wood and leather workers’ and engineers’ small 
tools are quite active lines, makers in some cases being 
unable to keep pace with the demand. Files and saws 
are doing well. The rolling mills are greatly overtaxed, 
and in the opinion of some manufacturers the plant is 
still inadquate for the needs of the district, though others 
contend that the trouble lies in the persistent refusal of 
the men to run existing mills to the capacity of their 
output. Taking a general view of trade, there is a good 
deal to encourage manufacturers, in spite of the many 
instances to the contrary. Some very substantial con- 
tracts, about which little is being said, are in hand, and I 
am assured on excellent authority that the export con- 
signments are very numerous, and of fair bulk. They 
include such things as files, cutlery, tools, steel, hydraulic 
press parts, machetes and sheep shears, the destinations 
being Valparaiso, Rio, Bahia, Montevideo, Sydney, Fre- 
mantle, Punta Arenas, Taleahuana, Antofagasta, Mollendo, 
Callao, Vancouver, Calgary, Winnipeg, Hamilton, Regina, 
Barranquilla, Tampico, Christchurch, Buenos Aires, 
Adelaide, Lisbon, Santander, Calcutta, Fernando Po, 
Calabar, Batavia, Algoa Bay, Bangkok, and Victoria, B.C. 


The Transport Question. 


Some firms complain of their warehouses being 
in an exceedingly congested condition, but, generally 
speaking, the railway companies have almost returned 
to the position of seeking consignments to carry, so that 
arrears of that kind should soor. be overtaken. The rail- 
ways are taking road transport traffic very seriously now, 
and are doing all they possibly can to combat it. This 
was evidenced in a curious way the other day. A certain 
well-known steel firm, owning a private siding, decided, 
in order, as the management thought, to save time, to 
remove a quantity of material from a city goods station 
to the said works on its own motor lorries. No sooner 
had that been done than the railway company with whose 
line the siding is connected approached the firm with the 
request, very courteously made, that in future the material 
might be removed from the station to the works siding by 
rail. Only a month or so ago, the same company would 
simply have ignored such a request had it been made 
by the firm. Circumstances truly are altering cases. 


An Innovation in Grinding. 


In one of my recent letters I briefly mentioned 
that Arthur Balfour and Co., Limited, of Dannemora Steel 
Works and the Branch Works, Broughton-lane, had made 
arrangements for producing their own brand of stainless 
steel and also proposed to offer to the cutlery trade 
stainless steel table knife blades forged and ground ready 
for hafting. Many firms—though not all—have experi- 
enced no little difficulty in producing a blade in the new 
steel with @ cutting edge that will last for any length of 
time. One of the points about stainless steel knives is, of 
course, that they require no rubbing on emery boards 


or cleaning in machines, but that very point reacts, in a 
way, against them, inasmuch as by the constant friction 
of boards and machines the ordinary steel blade retains 
its edge. Balfour’s idea is to deliver the goods with an 
edge that will have a long life, and so eliminate the draw- 
back explained. I was down at Broughton-lane the other 
day and was shown the new department, which is not yet 
ready for working, but probably will be in a few weeks’ 
time. It is light and airy, and is being equipped on modern 
lines. One half of the place will be devoted to the produc- 
tion of hack saws and the other half to an output of stain- 
less blades as already explained. The type of machine 
which will be adopted for the latter grinds two blades at 
onee and has attachments for extracting whatever dust 
arises from the abrasive wheel ; but before operations com- 
mence in reality it is probable that certain important 
experiments will be carried out, the firm having no inten- 
tion of launching what is a distinct innovation in the trade 
before things are quite ready. In ordinary practice table 
blade grinding is the most dangerous of all cutlery opera- 
tions, so far as the health of the grinder is concerned, 
the silica dust arising from the gritstone wheel in general 
use being responsible for the deaths from tuberculosis of 
50 per cent. of the grinders, the only effect of legislative 
and other modern reforms being to raise the average age of 
death from the causementioned from 30+050 years. With the 
introduction of stainless steel, however, it became necessary 
to grind by machinery, thus compelling the gritstone wheel 
to give place to the artificial wheel. Even so, the condi- 
tions of grinding are often far from satisfactory, so that the 
present innovation at Broughton-lane will be watched with 
great interest. 


Baths and Books for Workers. 


Balfour’s works proper are mainly employed in 
the production of twist drills, reamers, milling cutters 
and such like, all in high-speed steel, and the grinding 
operations are carried through with every possible pre- 
caution against danger to the health of the operatives, 
the whole place having a cleanly and exceedingly well- 
ordered appearance, all waste being eliminated. I noticed 
one very interesting little machine there, cutting blanks 
for small twist drills. It is not only automatic, but attends 
to itself entirely, duly stopping when its raw material is 
exhausted. This machine will get through 25,000 blanks 
a week. Other machines were putting the twist on both 
sides of a blank in one operation. The works, I was 
pleased to observe, are run on thorough welfare lines. 
There is a large kitchen with an adequate staff of cooks, 
&c., and beside a staff dining room there are two dining 
rooms for the workpeople, one for the women and the other 
for the men. Connected with each is a library, kept up 
to date, and for the use of the employees is a series of four 
or five porcelain baths, in private cubicles, fitted with 
shower appliances. Half the week they are used exclusively 
by the women, and the other half exclusively by the men, 
and I was assured by the management that they really 
are used and not abused or neglected, as so often is the 
case. Welfare work, indeed, has become a very important 
and permanent feature of all the principal works here, 
and there are now under consideration schemes whereby 
groups of small firms might carry on welfare work on a 
co-operative basis. It may be of interest to mention that 
the Industrial Welfare Society has set up in this district 
a consultative committee, composed of manufacturers, 
trade unionists and others concerned in the question, the 
first meeting of the new body being convened for the end 
of this month. 


The Iron and Steel Markets. 


From now onward it looks as if the iron and 
steel markets will require more closely watching than has 
been the case since the days before the war. The weaken- 
ing tendency of prices continues, and must become more 

ronounced as the process of deflation in almost every- 
thing develops. For the moment, however, a spirit of 
caution prevails, and that is well, for anything like a 
rapid fall in values would be ruinous in the extreme. A 
reference to what occurred after the Franco-Prussian War 
would make that fact very clear. On that occasion, the 
iron interests of Middlesbrough suffered more perhaps 
than any other, but to-day the scarcity of pig iron should 
hold quotations up for quite a long time yet, unless, 
indeed, more iron is imported than is at present the case. 
In any event, it is unlikely that we shall ever see again, 
at least in this generation, the low prices that ruled up to 
a short time before hostilities opened. At the moment of 
writing acid steels were fairly firm in values, but there is 
no difficulty now in buying basic steel for prompt delivery. 
In the last few weeks soft wire rods have dropped as much 
as 150s. and iron sheets have fallen, but bar iron is appa- 
rently steady on the current quotation. The re-lighting of 
numerous blast-furnaces in the country that had been out 
of commission for a long time may bring about an all- 
round fall in time. The vanadium shortage has passed, 
but now that supplies are fairly plentiful there is little 
demand. German tungsten has found its way back to 
this country, but there is more British tungsten on the 
market than can be used, though the German alloy is 
offered at a lower rate than the British article, allowing 
for the fact that of the latter ferro-tungsten has dropped 
to 2s. 9d. and the metal powder to 3s. 6d. per ib.—prices 
that would probably soon advance again with the first 
breath of renewed demand for high-speed steel. America 
is to bring forward its Bill again proposing an ad valorem 
duty of 35 per cent. on all imported steel containing 
tungsten, in addition to the 15 per cent. duty on the 
tungsten content of imported high-speed steels and tools, 
and if it should go through—which is doubtful—it would 
hit Sheftield makers rather badly. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


Ir is becoming clearer every day now that the 
great process of getting values back to a normal condition 





has begun, but how long it will take and what discomforts 
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we may have to put up with during its continuance, no 
one’can say. One of the main dangers in the situation is 
that prices for almost all industrial products are falling, 
while the actual cost of living is not reduced, and this 
will surely mean trouble about wages in the near future. 
It is fairly certain that the iron and metal trades will 
soon not be able to bear the wages which have been 
established in them, and in some cases these wages will 
come down automatically under the existing sliding scales ; 
but if that happens before the cost of living can be reduced 
proportionately, we shall certainly see a very unpleasant 
struggle. In the iron and steel trades especially the 
opportunity of making a gradual reduction in the prices 
has been neglected far too long, and we are now faced 
with the necessity of reduction in lumps, such as has never 
before been seen in this industry. 


Metals. 


The whole position in the market for non-ferrous 
metals is very much better than it is in the iron and steel 
markets. By a combination of circumstances, the exces- 
sive war prices in this market have been.got rid of for quite 
a long time, and the fall has been fairly gradual. During 
the whole of this year copper prices have ,been moving 
downwards, and the fall of £30 per ton in standard. copper 
from the January to the November price, has been spread 
over ten months. Tin has fallen about £100 in the same 
time, but considering the differing characters of the two 
markets, the fall in tin is not more extravagant than that 
in copper. The prices for standard and refined ingot 
copper seem to have arrived already at a fairly safe level, 
so far as consumers are concerned; and there seems ‘to be 
no very good reason why the consumer should delay any 
longer to hold fair stocks, except, of course, the financial 
reason. It is true that America still shows weakness, but 
it is probable that the price touched for refined electrolytic 
copper there, viz., 15 cents per lb., is a bottom price. 
Here what is needed is a drastic reduction in the prices 
for manufactured copper and brass, and this might do 
something towards stimulating buying by the consumer. 
The makers of these goods are far too well organised from 
the cqnsumers’ point of view, and can no doubt maintain 
high prices for a time, if they chose to do so; but the 
question is whether such a selfish course is wise in the long 
run. The position of spelter is perhaps worth considering 
now by those who have an interest in this metal. One 
cannot say that spelter is yet so cheap in proportion as 
copper, for it is still a long way off what used to be con- 
sidered a normal price before 1914. The market then was 
considered low when it fell below £20 and high when it 
went above £25; but at that time lead ranged from £11 
to £16 per ton. The weakness of the spelter market at 
the present time seems to be closely connected with the 
foreign exchanges. German exchange is so low that no 
doubt every effort will be made to export as much German 
material as possible, and spelter is one of the metals which 
Germany ought to be able to export. It is merely a ques- 
tion of the rehabilitation of the German industries before 
Germany will supply the world with spelter as she used 
to do. Belgium also has been offering spelter recently at 
low rates, owing to a more favourable exchange. On the 
other hand, the demand here has been rather poor, espe- 
cially in the galvanised iron trade, and the very large 
quantity of old brass on the market no doubt keeps down 
the demand of the brass trade for spelter. One cannot, 
however, believe that spelter can long remain at the same 
price as lead. This latter market has been a little easier, 
but the outlook is still very uncertain. ‘‘ Broken Hill ” 
lead should soon be produced again, and some people seem 
to think that America will be able to send lead into this 
market shortly. 


Pig Iron. 


The market for foundry iron here is much as it 
was so far as prices are concerned, but buyers are not so 
eager, and only a small business seems to be passing. 
This is scarcely what was expected when the coal strike 
was settled, and it is a little puzzling ; but probably con- 
sumers here are inclined to rebel against the price which is 
being insisted upon by sellers. They have some stock, 
and they are afraid of buying freely at a price so much 
above what other foundrymen are paying in Cleveland and 
in Scotland. There is seme cheap foreign iron coming in, 
but it does not yet appear to have reached Manchester, and 
in any case there is the question of quality to consider ; but 
the foundries here realise that they will not be able to 
compete fairly for new orders for castings if they have a 
large stock of iron in their yards costing them £14 10s. 
per ton. This is a very natural feeling, and it will have 
to be reckoned with. 


Finished Material. 


There was a report to-day that some of the 
Midland iron manufacturers had already reduced the 
price of finished iron to compete with the low-priced 
foreign material, but this report has been contradicted 
here, and it is at any rate certain that there has been no 
reduction in the Lancashire iron prices beyond the cut of 
£5 in hoops already reported. Lancashire Crown bar iron 
remains at £30 10s., and so far as can be ascertained 
at present, there is no intention of making a reduction. 
In finished steel the prices are quite irregular, and it is 
impossible to say at what lowest prices some sections 
might be bought : but the fall in semi-steel continues, and 
it is reported that the German f.o.b. price for soft billets 
is now only £12 per ton. It seems a little absurd that 
Germans should be quoting £12 per ton for billets, while 
our furnaces are quoting £14 per ton for basic pig iron, and 
it is obvious that some tremendous readjustments in steel 
prices must be coming. It is, however, difficult to see 
how basic pig iron is to be adjusted to the semi-steel prices 
without disturbing all the pig iron values. 


BaRROW-IN-FuRNESS, Thursday. 
Hematites. 

Since last week’s letter many more furnaces have 
been put into operation in the hematite pig iron trade in 
North Lancashire and also Cumberland, but the position 
is not yet up to that of the pre-strike period, and it may 
be a little while before there is the same volume of iron 





produced. The strike has put back the clock considerably, 
and smelters are now very much behind hand _ in. their 
deliveries of metal. Business, too, has been upset, and 
at present there is not much inclination to place orders 
for more than immediate wants. It is generally expected 
that trade will be on the quiet side, and that there will 
not be that eagerness that has been so noticeable during 
the past few months to place contracts for metal. In the 
meantime, orders are well held, and the metal being pro- 
duced is going into immediate consumption. The local 
wants are again good, and a large bulk of the output is 
being put into prompt consumption by local steel makers, 
who are gradually resuming operations, by ironfounders 
and others. The trade has been almost wholly on home 
account -for some time, but there have been inquiries 
from the Continent. 


Iron Ore. 


In the iron ore trade the mines were all put on 
full time on Monday last to meet the demand for ore which 
has again come to life. The demand for Spanish and North 
African ores is steady, and arrivals are noted each week. 


Steel. 


By the end of this week there will again be 
activity in the steel trade industrially. At Barrow, gas 
was put into the Siemens furnaces last Saturday, and the 
merchant mill was put into operation early on in the week, 
and the big rail mill at Barrow was again in motion yester- 
day. The hoop mills and the foundries never ceased work- 
ing. Steel generally is in easy demand for most sections, 
and nothing is doing in plates. Local shipbuilders last 
week received further supplies of plates from South Wales. 
For billets there is a steady demand on local account for 
hoop making. Hoops are in good demand. 


Shipbuilding and Engineering. 


The shipbuilding trade continues to be well 
employed in most departments, but short time is the 
rule in some of the engineering shops, and no new orders 
have been reported for some time for new tonnage. 


Fuel. 


There is a brisk demand for steam coal. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Industrial Situation. 

A most satisfactory feature of the industrial 
situation in the North of England is the rapid way in which 
the works have been got into operation again after the 
stoppages and disorganisation caused by the coal strike. 
Some weeks, of course, must necessarily elapse before the 
industrial machinery will have regained its anti-strike 
impetus, and the re-gathering of speed is a tedious and 
sometimes discouraging factor; but there is cause for 
gratification that so much has already been accomplished 
in getting back to the normal. The trade outlook, how- 
ever, is causing a good deal of anxiety in view of the keen 
foreign competition in almost every section. Price 
revisions seem imperative. Another and more difficult 
matter will be to recover the markets which were essen- 
tially those of the British manufacturer. Only by the 
co-operation by all and something like real stability can 
trade be set again on an even keel. 


Lost Contracts. 


Considerable apprehension is being felt in the 
shipbuilding and engineering trades at the outlook in the 
matter of contracts beyond the work at present in hand. 
It is stated that in many cases there is nothing to look 
forward to, while in other directions contracts are being 
diverted to the Continent— particularly to the Dutch and 
Belgian yards. A recent order, as already referred to in 
my last week’s letter, has been transferred from the Tyne 
to Rotterdam, and it involved a loss of £100,000. The loss 
is attributed chiefly to the action of the workmen in 
working to strict time limits. The foreign rivals are stated 
to be working continuous shifts, and overtime, and as 
most of the contracts carry stipulated periods in which the 
work must be completed they are necessarily placed where 
they can be executed. But the foregoing is not the only 
case. There have been several instances recently of ship 
repairing contracts being lost to Northern builders. Among 
them may be cited the experience of William Gray and 
Company. A big repair job was in the market, and the 
company, with several other British firms, submitted 
tenders. That of Messrs. Gray and Company was the 
lowest, but the contract went to a Rotterdam firm, which 
easily undercut their British competitors. It is true that 
the fact that the vessel was at the time actually at Rotter- 
dam placed the Dutch company in an advantageous posi- 
tion, but that circumstance alone certainly did not account 
for the local firm being able to offer to do the work for 
£8000 less than Messrs. Gray and Company. The latter’s 
tender was £23,000, as against £15,000 by the Dutch firm. 
On that contract alone British workmen lost something 
like £20,000 or £25,000 in wages, for, in addition to the 
original specifications, a good deal of extra work was needed 
before the job was completed. A striking instance illus- 
trating the difference in the conditions prevailing here 
and in Rotterdam is also given by Messrs. Gray and Com- 
pany. Some time ago the firm was engaged on an emigrant 
ship, and about £40,000 had been paid in wages in connec- 
tion with the job. Yet, when, for the first time, permission 
was asked for a section of the men to work overtime on a 
Saturday afternoon and Sunday to get the ship away: to 
sea in time to take her station, the firm was met with a 
point-blank refusal from the men’s union. This kind of 
thing is experienced in almostvall the repairing yards on the 
North-East Coast, and consequently they are placed at a 

+ disadvantage with foreign yards where the men have 
no strict time limits. In the meanwhile, men in the British 
yards are putting in a claim for an increase of wages, and 
for consolidation of current rates in permanent wages. 





Cleveland Iron Trade. 


Business on the Cleveland pig ivon market. con. 
tinues on a very small scale, and the outlook is by no means 
encouraging. The bulk of the blast-furnaces are at work 
again, but production as yet is on a most disappointing 
scale, and as makers’ stocks—except of the lower grades 
of iron—are completely exhausted, very little iron is being 
got away. There are some furnaces which even. yet have 
not resumed working again. It appears that the disposal 
of the slag is the chief obstacle. Owing to the tugboat 
men’s strike on the Tees, the slag, which has hitherto been 
** dumped ”’ out at sea, cannot be away, and where 
the firms have no other means of disposal, they are having 
to delay blowing in of furnaces again. But where the fur. 
naces are working, the output is still most unsatisfactory. 
Very little foundry iron has as yet been produced, and the 
allocation for Scotland has had to be reduced from 47 per 
cent. to 35 per cent., which will mean a total allocation 
of roughly 5500 tons, but to supply even that amount will 
strain the resources of the Cleveland makers. The export 
trade is almost lifeless at the moment, shipments are at a 
minimum, and makers are unable to dispose of all the forge, 
mottled and white iron they are turning out. The disposi- 
tion which is now being manifested to discuss forward 
business may be taken as confirmation of the view that 
prices have reached their maximum, and in some quarters 
the hope is expressed that ere long there may be a fall in 
current quotations. That is, to say the least, a doubtful 
event, so long as the pronounced seareity of foundry iron 
continues, but on the other hand the competition of 
Belgium, France and Germany, facilitated by the rate of 
exchange, cannot be ignored. In the meantime prices 
are maintained. 


Hematite Pig Iron. 


It is almost impossible to buy East Coast hema- 
tite pig iron. Makers are booked up for months ahead, 
and have no more to offer. Thus the price of mixed num- 
bers is quite nominal. 


Iron-making Materials. 


The foreign ore trade is still idle. Consumers 
have still ample stocks, and are not inclined to trade. 
Coke supplies are improving, but are still somewhat 
irregular. The price, however, is unchanged. 


Manufactured Iron and Steel. 


Practically all the steel works on the North-Kast 
Coast are now in operation, and production is approaching 
the normal. There is still some pressure for deliveries, but 
new business remains quiet. Some of the makers report 
an improved inquiry, but there is a general anticipation 
that prices must fall, and buyers are consequently inclined 
to hold off until the last possible moment, and then only 
purchase for immediate requirements. An early readjust - 
ment of prices would, therefore, seem desirable, as it is 
believed that there will be a considerable volume of busi- 
ness released as soon as prices are revised. No change 
has, however, yet been made since the drop in the quota- 
tions for billets last week. 


The Coal Trade. 


The coal market displays no great development. 
The reports from the collieries indicate that they are 
working regularly, and the number of men employed is 
about up to the, usual, though the output is not yet as 
good as it might be, and perhaps another week must 
elapse before. the quantities produced are up to the usual 
standard. There are no supplies being offered for the 
forward market, and, as a matter of fact, the whole forward 
position is so involved and difficult to gauge that there is 
no great disposition on the part of merchants to close any 
contracts at the present high figures. The whole range of 
the market is unchanged so far as quotations direct are 
concerned, and no reduction can at present be secured 
from the collieries. But in a general way, there is an all- 
round expectation that in view of the intense competition 
on the part of the Americans and others for the European 
market, the present scale of figures will have to come down, 
and buyers are disposed to play a waiting game. The bulk 
of inquiries from abroad is not quite so ponderous nor so 
insistent as is usually the case at this period of the year, 
and most people seem to think that continental buyers 
will hang back until a substantial fall in prices is realised. 
The tonnage on hand and stemmed is ample, and the 
output for the next week or two is practically earmarked 
for contract and home requirements. The bunker market 
is fairly active, and the prices obtained are up to recent 
figures. For all good classes the scale prices are paid. 
There is no change in the coke market. The demand is 
heavy, but cannot be dealt with, as the quantities released 
are infinitesimal as compared with the requirements of 
the.export trade. 








SCOTLAND. 
(From our own Correspondent.) 
Foreign Competition. 


TuE effect of the coal strike is still being severely 
felt in various quarters, and the growing invasion of local 
markets by continental and American material does not 
tend to improve matters from a producer’s point of view. 
The recent strike presented another favourable oppor- 
tunity to Belgian and French exporters, who are now able 
to send over sufficient quantities of both raw and finished 
material to cause considerable apprehension to local 
merchants. American material, too, is coming over in 
increasing quantities, and the opinion is often heard that 
a drastic readjustment of local prices will have to bo made 
in order to meet this invasion. 


Ruinous Cost of Ships. 


Speaking after the launch of a ship for Messrs. 
Holt and Co., Liverpool, built at Dundee, Mr. Richard 
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Holt said that shipbuilding would have to become much 
Jess costly if many more orders were,to be placed. Ip the 
present condition of the market, no one who continued, to 
order new ships would be able to keep out of the Bank- 
tuptey Court. Cheaper methods of production would 
require to be found if the shipping and shipbuilding in- 
dustries were to be preserved. Mr. P. 8. Brown, replying 
on behalf of the Caledon Shipbuilding and Engineering 
Company, said that, owing to the cost of ships, the industry 
had ceased to be a reasonable proposition, and that the 
cost would require to be reduced one-half to hold out 
hopes of renewed activity. 


Pig Iron. 


The pig iron furnaces put out of operation during 
the coal strike are being relit, but the output remains far 
below the level of the demand, more especially in the case 
of the better qualities. There is a feeling that before very 
long prices must become considerably easier, but in the 
meantime makers are not inclined to make any alteration ; 
but the advent of Belgian and French pig iron may induce 
a quick change of policy in respect to prices. 


Finished Iron and Steel. 


Business in steel and iron has been resumed on a 
limited scale, but when fuel is more plentiful a determined 
effort will be made to make up the leeway lost during the 
strike. There is a fair demand for steel ship and boiler 
plates, but requests are small compared with those received 
hefore the inflow of the American article. Steel sheets 
are quieter owing to the scarcity of fuel, and prices are 
tending easier, which fact is also true of the galvanised 
article, though in the latter supplies are more generous. 
Some of the bar mills also managed to keep going during 
the strike, but had to proceed very slowly. Makers have 
still a number of good orders on their books, both for home 
and overseas customers. Belgian steel billets are now 
heing offered at £14 per ton, compared with £24 per ton 
for the local article. 


Coal. 


While the miners have fully resumed work, 
supplies of fuel are still far below requirements, and 
business has been restricted. Industrial demands are 
heavy, and consequently business in other directions is 
small. Some few shipments to Irish destinations, and 
also overseas, have been sanctioned, but export is still 
far behind. When the increased output is available an 
expansion in foreign exports is looked for. Various 
meetings have been held in order to fix minimum and 
maximum export prices, and further meetings will be 
held this week. In the meantime, the basis of minimum 
prices has been arranged. The aggregate shipments 
during the past week amounted to 85,677 tons, against 
18,038 tons in the preceding week, and 347,908 tons in 
the same week last year. Owing to the absence of business, 
no actual prices are available. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Regulation of Miners’ Wages. 


Tue Executive of the Miners’ Federation of 
Great Britain has had its preliminary meeting with the 
representatives of the Mining Association of Great Britain 
to discuss among other questions those arising out of the 
recent strike settlement, viz., arrangements for increased 
output, the establishment of district and national com- 
mittees, the setting up of a National Wages Board, and 
the scheme for fixing a new national standard wage. 
Reports of the proceedings which appeared in many 
journals rather gave the impression that the owners had 
favourably considered the miners’ demand for a National 
Wages Board. Everyone naturally hopes that the present 
negotiations will turn out successful and satisfactory, and 
the matters that are to be considered have been approached 
in a very friendly spirit by both sides so far. There seems 
a genuine desire to settle matters amicably, but these 
are early days, and a fortnight or so ago readers were 
warned in this column not to be too optimistic of the out- 
come, particularly as regards the proposed National Wages 
Board. It is now very significant that a semi-official 
explanation should be forthcoming as to the reports 
of the meeting between the owners’ and miners’ representa- 
tives, held at the end of last week, it being pointed out 
that the statement that the owners had favourably con- 
sidered the demand of the miners for a National Wages 
Board is inaccurate. The facts are set forth as being that 
the men’s representatives referred incidentally to the 
question of the establishment of a National Wages Board, 
but as that was one of the main points of principle to be 
considered by the Committee—ten in number, selected 
from each side—appointed to deal with the question of 
putput and the future organisation of the industry, the 
owners did not enter into any discussion upon it. Neither 
at that, nor on any other previous occasion, has the 
Mining Association of Great Britain committed itself to 
the principle of a permanent National Wages Board, 
but the proposal of the miners to establish such a Board 
will in due course be considered by the Committee which 
has been appointed. The attitude of the rank and file 
towards a National Wages Board is not altogether favour- 
able. The Garw district miners have passed a resolution 
calling upon the Miners’ Federation of Great Britain not 
to consider the question until the principle which is to 
govern wages has first of all been referred to the members 
of the Federation for their approval or otherwise. Another 
matter which indicates the trend of feeling concerns the 
powers of the Miners’ Federation of Great Britain. The 
Rhondda No. 1 district of miners has decided to have 
placed on the agenda at a special conference at Cardiff 
the consideration of the abolition of the two-thirds 
majority rule to continue or abandon a strike, as well as 
the powers now held by the Miners’ Federation of Great 
Britain Executive to compromise on any terms of settle- 
ment in a national dispute without referring the matter 
back to the men for their views. 





South Wales Miners’ Leaders. 


Mr. W. Brace, who has been, offered) and has 
accepted the post of Chief Labour Adviser to the Mines 
Department, has resigned his position as President of the 
South Wales Miners’ Federation, and as a member of the 
National Executive, and Mr. W. Hartshorn has resigned 
his membership of the Executive Committees of the South 
Wales Federation and the Miners’ Federation of Great 
Britain. Their resignations have been accepted by the 
Executive Council of the South Wales Miners’ Federation, 
which body has promptly taken steps to appoint their 
successors, until the appointments are regularised at the 
next annual elections. As regard South Wales representa- 
tion on the National Executive, the Council selected the 
general secretary, Mr. T. Richards, and Mr. Noah Ablett 
to succeed Messrs. Brace and Hartshorn. Mr. Richards 
is well known as a man of moderate but sound views, but 
in the case of Mr. Noah Ablett, he represents quite adifferent 
type. It is true that at the last election of members of 
the National Executive Mr. Ablett was runner-up, and 
therefore it is pointed out that his succession to the seat 
vacated by Mr. Hartshorn was automatic. The fact, 
however, remains that the extremists in the coalfield have 
lately increased their power on the Executive of the South 
Wales Miners Federation, and there is no denying 
that Mr. Ablett represents these extremists. Mr. Ablett 
is a syndicalist, and at the last general election he made no 
secret of his views by declining to become a Labour candi- 
date for Parliament, his reason being that he did not agree 
with the principle of parliamentary government. ‘The 
election therefore of men of this type to the National 
Executive does not inspire confidence for the future in the 
matter of the relations between the men and the owners. 


Important Combination. 


At the end of last week an official announcement 
was made that an agreement had been entered into between 
Messrs. Guest, Keen and Nettlefold, Limited, and L. 
Gueret and Co., Limited, one of the largest coal-distributing 
agencies in the world. An exchange of shares has been 
made whereby Messrs. Guest, Keen and Co. acquire a very 
substantial holding in Messrs. Gueret and Co., although 
the latter undertaking will continue to keep its separate 
identity. An exchange of directors has been entailed. 
Mr. T. J. Callaghan, who will continue chairman and 
managing director of Messrs. Gueret, has gone on the 
board of Messrs. Guest, Keen and Nettlefold, while the 
new directors on the board of Messrs. Gueret are Mr. 
H. Seymcur Berry, Mr. D. R. Llewellyn. Sir J. Field 
Beale, Mr. W. E. Berry, and Mr. H. H. Merrett. 


New Coal Mines_ Regulations. 


A new order issued by the Coal Mines Department 
of the Board of Trade eliminates Part II]. of the Coal 
Controller’s directions, which deal with the conditions 
governing the export of coal to Spain and Holland. Under 
these conditions, all arrangements concerning payment for 
cargoes shipped to those countries had to be made through 
the Board of Trade at a fixed rate of exchange. This 
process is now abolished, and business with Spain and 
Holland will in future be conducted on similar lines to 
those ruling for France, Italy and other destinations. 
Another order to operate as from December Ist, regulates 
the sale of coal, patent fuel and coke for export, and 
the bunkering of vessels proceeding abroad. Pre-entry 
will still be required by the Customs, and a special form 
is prescribed for application to the Mines Department 
for export permit. 


Tin-plate Industry. 


The tin-plate industry is slowly recovering from 
the crippling effect of the recent coal strike. Several 
works resumed operations on Monday, and others were 
expected to restart before this week expired. The gal- 
vanising trade looks more hopeful, and sheet mills are 
resuming, while at the local steel works additional fur- 
naces have been lighted. With regard to wages in the 
tin-plate trade, attention has been given to a sliding scale 
of percentages based on the average price of steel bars, 
instead of wages based on the cost of living. 


Coal Market. 


Current business on the market during the past 
week has been at a very low ebb. Some improvement 
was looked for, but expectations in this respect have not 
materialised. The inquiry from France especially has 
been disappointing, and the demand is nothing like so 
active from other quarters as was expected. The lack of 
new orders has consequently meant a continuation of 
depression on the freight market, and rates rule low. In 
fact, taking into consideration money values and the costs 
of running a steamer as compared with pre-war days, 
rates of freight are as low, if not lower than they were in 
1908, when the shipping industry was in a rather bad way. 
At the same time, colliery companies are fairly well 
stemmed for early loading, and as coals are not being 
produced on the scale that was hoped for, the tone of the 
coal market keeps very steady. Reports are very con- 
flicting as to the amount of business that has been done. 
No doubt a number of collieries have arranged with their 
regular contractors prices for their requirements over the 
next twelve months. Generally speaking, business is 
reported to have been done on the basis of about 90s. for 
Admiralty large and 65s. for good quality bunker smalls. 
This time last year coals were contracted for, with delivery 
over 1920, at between 70s. and 80s. per ton, so that the 
prices now arranged are substantially higher. The usual 
practice has no doubt been adopted by colliery companies 
of .“* marrying” the new contract with the arrears on the 
current year’s quantity, so that the average price on the 
total quantity is rather less than 90s. It will be recalled 
that collieries were recommended by their Association to 
deliver 50 per cent. of arrears to their contractors, and that 
is generally being agreed to, although in some cases colliery 
companies have agreed to supply a higher percentage. 











Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE. 
Coventry's Labour. 


THERE are signs in Coventry that the high-water 
mark in unemployment has been reached. On the advice 
of the Coventry branch of the Engineering and National 
Employers’ Federation, dealing mainly with the motor 
trade, most of the engineering concerns experiencing 
slackness have for some four months past been working 
shorter hours in preference to discharging men, and this 
policy will be continued until matters improve. A ballot 
of the Coventry members of the Amalgamated Engineers’ 
Union has just been taken as to the desirability of 
working short time as a settled policy, but the result has 
not yet been made known. — I may say that the employers 
on their part are strongly adverse to seeing the double 
shift system revived. They declare that it is economically 
unsound and leads to endless disagreement among the 
men themselves and dissatisfaction generally. 





SHEFFIELD. 
Big File Order. 


Tue Sheffield Steel Products, Limited—the 
concern which has just increased its authorised capital 
from £2,000,000 to £4,000,000—has secured the Admiralty 
contract for the supply of files required during the next 
twelve months at the Sheerness, Chatham, Portsmouth, 
Devonport, South Pembroke and Rosyth dockyards. 
The quantity is stated to be about 240,000 files. 





WALES AND ADJOINING COUNTIES. 
Coal Control. 


Considerable disappointment is felt in coal trade 
circles owing to the fact that it is understood that the 
Coal Mines Department has rejected the suggestion 
which emanated from the District Coal and Coke Supplies 
Committee that after home requirements of coal had been 
ascertained and fixed, the balance of production should 
be free for export. The result is that hopes of any relaxa- 
tion in Government control are dissipated, and the irksome 
conditions in force are likely to continue indefinitely, to 
the detriment of business and the financial welfare of the 
country. 


Coal for Railways. 


Colliery companies have been notified that 
deliveries of coal under the special locomotive programme 
are to be resumed immediately, and colliery companies 
are informed that allocations are to be made to become 
operative from the 17th inst. 


Swansea Metal Exchange. 


The tone of the tin-plate market continues very 
depressed, despite the fact that the inquiry is a little more 
active. Makers, however, are disinclined to sell over the 
first quarter of next year at prices indicated by buyers, 
and are discussing among themselves the question of 
fixing a minimum price for supplies, the price mentioned 
being 45s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. H. J. Read, M.LE.E., who 
severed his connection with Edmundsons Electricity Corpora- 
tion in March last, has joined in partnership with Mr. H. J. 
Butcher, A.M.I.E.E., and Mr. W. J. Branson, A.M.I.E.E., both 
of whom were on the staff of Messrs. Edmundsons, and with Mr. 
D. Dunham, B.Sc., recently in the service of the British Thomson- 
Houston Company, under the title of Read and Partners, 
Limited. The firm, which will specialise in electrical installa- 
tions for country houses, farms, works, &c., has its offices at 
53, Victoria-street, Westminster. Telephone, No. 8084 Victoria. 
Mr. Jas. Garnett, who was for over thirty years with Messrs. 
Edmundsons, has joined the staff of the new company. 


Mr. A. HueH Seasrook, M.I. Mech. E., M.1.E.E., asks us 
to state that he is now practising as a consulting engineer at 
11, Queen Victoria-street, London, E.C. 4, specialising in fuel 
economy in connection with heating and power plants and 
advising on electric power, heat and light installations. 

WE are asked to state that Messrs. Cox and Danks, iron and 
steel merchants, of Wishaw, have transferred the whole of their 
business to 168, Regent-street, London, W. 1. 








County or LONDON Royat ENGINEERS VOLUNTEERS (LONDON 
Army Troops CoMPaNIEs).—From time to time during the war 
mention was made in our columns of the County of London R.E. 
Volunteers, London Army Troops Companies, and it may be of 
interest to our readers to state that the disbandment of the 
Corps and the distribution of .its funds are now complete. In 
January last the sum of £94 8s. 5d. from the funds of what was 
known as the ‘“ Engineering Institutions Company ” was paid 
through Sir John Snell to the Benevolent Funds of the’ Institu- 
tions of Civil, Mechanical, and Electrical Engineers. After the 
final wind-up of the Corps as a whole there was a balance of £64, 
and that amount has been handed to Earl Haig’s Fund. 


Hypravtic Macuinery.—We have received from the 
Hydraulic Engineering Company, of Chester, a little book dealing 
with the general principles of the application of hydraulic power. 
It is not an extensive treatise on the theory of the subject, 
neither is it a mere catalogue of machines. Rather does it take 
the form of the advice which a firm that has had forty years’ 
experience and installed all the plant of the London Hydraulic 
Power Company would offer on the merits of this system of 
power transmission and its economical application. The book 
is not only concerned with new installations, but also gives » 
number of hints on the renovation of existing systems by means, 
for instance, of locally installed accumulators and explains the 
proper method of loading. All the principal types of machines 
are described and illustrated and their relative merits discussed. 
The printing of the book, which contains just over a hundred 
pages, is excellent, and its general style is decidedly attractive. 
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Current 


IRON ORE. 
N.W. Coast— 
Native 
} Spanish ... 
t N. African 
N.E. Coast— 
Native 
Foreign (c.i.f ) 


“PIG IRON. 


Home. 
£sd 
ScoTLanD— 
Hematite ... eS 
No.1 Foundry ... ... 18 
mas ot { ESTE 


N.E. Coast— 


Hematite Mixed Nos... 
No. 1 


Cleveland— 


a eepennaee 
No. 3 G.M.B. 
No. 4 Forge 
Mottled ... 
Basie 
MIDLANDS— 
Staffs, — 
All-mine (Cold Blast)... £19 6 0 
Guoy Forge. ...°... ...9 18 6.0 
Part Mine a 13 12 6 
»» Foundry No. 3 1317 0 
Northampton— 
Foundry Nos. 2 and 1 £12 10 
= MOB is essnaiis ADF 
Porge iti af BB BoS ots _ 


to £19 12 0 


0 to £1212 6 
6) seanrgs 


Derbyshire (all prices nominal)— 
No. 3 Foundry . £14 
Forge . £13 


Otozl14d 5 O 
Oto #13 15 0 
Lincolnshire— 
Basic 
Foundry... 
Forge 
N.W. Coast— 
N. Lanes. and Cum.— 
Hematite Mixed Nos.... £14 
Special . £16 


... £14 Otofl4 5 
. £14 0 
6 


. £12 to £12 12 


Oto £15 0 
OtoLl7 0 





MANUFACTURED IRON, 


Home. 


Export. 
£s. d, > 


3 Zs. d 
ScoTLanD— 
Crown Bars ... ... ...- 30 
Best Ss ca din a iale S 
a oe ce? 
Tees a ae eee 
N.E. Coast— 
Crown Bars. ........:.:.. 30.0 
Best.t.',,/ ew S.-i 
Angles 30 15 
Tees 31 10 
Lancs.— 
Crown Bars ... ... ... 30 10 
ee ee eC ee 


32 10 
33 0 
32 10 
33 10 


32 10 
33 10 
32 10 
33 10 


S. Yorks.— 
Crown Bars 
Best rm 
Hoops .., 
MIDLANDS— 
Marked Bars (Staffs.)... 
Crown Bars ... ... 
Nut and Bolt Bars 
Black Sheets (dbls. ) 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, or equal) £38 to £40 
Gas Tube Strip «-. £32 to £34 


STEEL, 


Home. 
a Sa | £ s a. 


30 10 
31 10 
39 2 


33 10 0 

oboe BBO MD) orgs 
. £29 to £30 10 

35 0 0 


ScoTLanp— 
Boiler Plates ... 
Ship ss 
Angles, &c. 
Black Sheets ... 
Galvanised Sheets... 


S110 0 oce net sc00:,, DO 10, O 
£25 10 Oto £31 10 0 £32to £40 
£24 10 Oto £27 0 0 £30to £35 
£32 to £36 2... “ey 

400 0 55 0 0 





Prices for Metals and Fuels. 





STEEL (continued) 
Home. 
£ @ 

Ship'Plates 2.0... 1. 24 
ee 
Boiler Plates... ... ... 31 
eee 
Heavy Rails ... ... ... 25 
Fish-plates ... ... ... 30 
Channels... ... 
Hard Billets ... 
Soft ,, 
N.W. Coast— 
Barrow— 
Heavy Rails....... ... 25 0 
Light ,, os ate ee 
Ne ee a ee a 
Ship Plates .., 25 10 0 
Boiler ,, 31 0 0 
MANCHESTER (Prices irregu/ur and unvertain)— 
Bars (Round) . £25 to £30 
»» (others) £24 to £28 
Hoops (Best)... 3415 0 
9s > (Solt hte!) ... 33 5 0 
Plates $6, isthe 226 to £30 
» (Lanes. Boiler) ... £31 to £34 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets .., 
Bessemer Billets ... 
Hard Basic 
Soft ,, 
Hoops (Iron)... 
»» (Steel) 
Sheets 
MIDLANDS (Prices irregular and uncertain) — 
Mild Finished Bars 26 0 0 
Bess. Billets and Bars... £19 to £21 
Hoops... 3410 0 
Tube Strip ... £32 to £34 
Angles 24 0 0 
Joists 2400 
Wire Rods 


N.E. Coast— 


. £233 


NON-FERROUS METALS. 
SwANSEA— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) ... 
an (three months) ... 
Copper (cash)... 
35 (three months) 
Spanish Lead (cash) ... 
ds (three months)... 
Spelter (cash) 
»» (three months)... 
MANCHESTER— 
Copper, Best Selected Ingots 
,» Electrolytic 
»» Strong Sheets ... 
+; Loco Tubes 
Brass Loco Tubes... 
», Condenser ... 
Lead, English 
» Foreign 


28 


0 to £44 0 0 
Otc £2 0 0 


0 to £29 0 0 


. £27 10 0 to £28 


to 42/- 


SoOooocceocso 


£94 to £96 
£95 to £97 
152 0 0 





FUELS. 
SCOTLAND. 


LANARKSHIRE— 
(f.0.b. Glasgow)—Ell 
” ’ Splint 
AYRSHIRE— 
(f.o.b. Ports}—Steam .. 
Splint ... 


” ” 
FI¥ESHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam ... ... 
Screened Navigation ... 
Unscreened - 
LoTHIANS— 
(f.0.b. Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 
Unscreened “wD 
ENGLAND, 
tN. W. Coast— 
Steams ... 
Household 
Coke 


Export. 


93/- to 96/- 
96/- to 100/- 


93/- 
96 /- 


90/- to 100/- 
100/- 
89/- to 92/- 


95/- 
93/- 
95/- 
93/- 


50/- to. 60/ 


76/- 





FUELS (continued) 
NORTHUMBERLAND— 
Home, 


36/2 
33/- 
30/8 
32/8 
36/- 


Best Steams ... 
Second Steams 
Smalls 
Unsereened ... 
Household 
DuRHAM— 

Best Gas... 
Second 


36/- to 37/- 
kes 35/- to 36/- 
Household 36/- 
Foundry Coke 70/8 
PRO on. whe 3 ore 2/9 


SHEFFIELD— 

S. Yorks. Best Steam Hards 

Derbyshire Hards 

Seconds ... Oe 

Cobbles ... 

Nats mah 

Washed Smalls 

Best Hard Slacks ... 

Seconds 

Soft Nutty 

Pea 

Small ot, 

House, Branch ... ... 
+» Best Silkstone... 

Blast Furnace Coke 


°SOUTH WALES, 
CarDIFF— 
Steam Coals: 
Best Smokeless Large 
Second ” ” 
Best Dry Large... ... 
Ordinary Dry Large 
Best Black Vein Large ... 
Western Valley ” Rr 
Best Eastern Valley Large 
Ordinary ” ” 
Best Steam Smalls 
Ordinary sh 
Washed Nuts ob 
No. 3 Rhondda Large 
Smalls . 
Large ... 
Through 
Sma'ls ... 


No. 2 an 
Coke (export) 
Patent Fuel ‘ 
Pitwood (ex ship) 
SwANSEA— 

Antbracite Coals : 
Best Large 
Seconds 
Red Vein 
Big Vein Merrie 
Machine-made Cobbles ... 
Nuts 
Beans 
Bae con 
Breaker Duff 
Rubbly Culm 

Steam Coals: 
Large 
Seconds 
Smalls sive 
Cargo Through 


———y 


Neutrals. 
150/- to 160/- 
140/- to 150/- 
125/- to 130/- 
120/- to 130 - 

160/- 


125/- to 130/- 
120/- to 125/- 
160/- 
240/- to 250/- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/1lto 28/6 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
65/9 


112/6 to 115/- 
110/- to 112/6 
110/- to 115/- 
107 /6 to 110/- 
112/6 to 115/- 
110/- to 112/6 
110;- to 112/6 
105/- to 107 /6 
95/- to 97/6 
87/6 to 92/ 
100/- to 110/- 
110/- te 115,- 
92/6 to 95/- 
105/- to 110/- 
95/- to 100/- 
87/6 to 92/6 
285/- to 300/- 
130/- to 135/- 
60/- to 62/6 


110/- to 112/6 
107 /6 to 110/- 
110/- to 112/6 
107 /6 to 110/- 
115/- to 120/- 
115/- to 120/- 
97/6 to 100/- 
2/6 to 95/- 
32/6 to 37/6 
47 /6 to 50/- 


110/- to 115/- 
105/- to 107/6 
90/- to 95/- 
97/6 to 1062/6 





FERRO ALLOYS. 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... 

m 6 p.c. to 8 p.c. te 

“a 8 p.c. to 10 p.c. "9 

6 Specially Refined 

Max. 2 p.c. carbon 

>, eee ss she 

»» 0°75 p.c. carbon ... 

, carbon free ... 
Metallic Chromium 
Ferro Manganese 

ss Silicon, 45 p.c. to 50 pc. ... 


--£124 


a >eSpa. 
uni 
>» Wanadium 
s, Molybdenum ... 
Nickel (per ton) 
Cobalt NS 
Aluminium (per ton) 


.-. £230 








*'‘lhe prices yuoted are net makers’ works, 


> Per ton f.o.b, 


at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o,b, for export, 


* Glasgow, Lanarkshire and Ayrshire districts, + Delivered. 


£42 
£40 
2 £92 to £93 
..-£107 to £108 


3/6 per lb. 
2/9 per lb, 
Per Ton. Per Unit, 
4 - 


15/- 
15/- 
15/- 


32/- 
39/- 
47/- 


ose 3/- per Ib, 
vee sees cee 0/6 por Ib, 
(per ton) £37 home, £47 export. 
...£20 to £21, scale 8/6 per 
unit, 
...£28 to £29, scale 12/- per 
it. 


... 45/- to 47/6 per Ib. 
... 9/- per lb, 


... 20/- to 22/- per lb, 
--- £185 export, 


Except where otherwise indicated coals are per ton 





Nov. 19, 1920 


THE ENGINEER 








—_—— 


French Engineering Notes, 
(From our Correspondent in Faris.) 


Fuel Economies, 


A ¥EW months ago the Paris Municipal Council 
instituted a competition amongst inventors afd makers 
of apparatus for the economical utilisation of fuels, and 
money prizes were to be awarded to those presenting the 
most suitable appliances for domestic heating and for 
steam raising and other industrial purposes. The domestic 
appliances are being exhibited in the Grand Palais, and 
the awards will be made at the end of the show. The 
industrial applications will be shown to the public in 
April next. Considering the importance of the problem 
of economising fuel and the very large demand that must 
exist for apparatus giving the best results for domestic 
heating, the number of exhibitors is not so large as might 
have been expected. Nevertheless, the show is an interest- 
ing one, and is attracting a considerable number of 
visitors. Curiously enough, very little effort seems to be 
made to get better results out of burning coal. Probably 
many existing stoves have got so near perfection in this 
respect that inventors are not encouraged to seek some- 
thing better which must necessarily involve costly experi- 
ment and research. On the other hand, the great bulk of 
exhibitors present apparatus for burning coal dust, saw- 
dust and the like by creating draught through passages 
provided by perforated cast iron cones, vertical uptakes 
made by withdrawing stakes from the packed fuel, and 
inserting spirals in cylindrical stoves so that space is left 
between the layers of dust. Such apparatus can have 
only a limited application when coal dust can be used so 
much more conveniently in the form of briquettes and 
when sufficiently large quantities of sawdust are not 
easily obtainable outside the centres of supply. Most 
attention is therefore given to stoves for burning wood, 
in which there is nothing particularly novel, the idea being 
to secure a slow combustion of the wood and radiate the 
heat es much as possible. Many of the stoves appear 
quite good, and will probably find an extensive applica- 
tion. Much more prominence is given to the economical 
use of briquettes made of coal dust, sawdust, lignite and 
refuse, and small hand presses are shown for the use of 
householders who desire to make briquettes themselves. 
So far as solid fuels are concerned, it would appear that 
the most practical way of utilising slack and poor fuels 
is in the form of briquettes in stoves designed to ensure 
the maximum radiation of heat. Sereening machines are 
also shown for the automatic separation of small coal and 
cinders from clinkers. Little is done in the way of securing 
an economy in the consumption of gas, except by such 
devices as large incandescent mantles, and the employ- 
ment of oils for domestic heating seems to be neglected, 
while there appears to be no apparatus for heating with 
alcohol. An attempt is also made to warm several rooms 
from one open grate above which is a copper tubular 
heater in connection with a number of radiators. There 
are two devices for steam raising with heavy oils 
pulverised by steam injection, one of them, the Saim, 
being specially adapted to locomotives. 


The Threatened Strike. 


At the time of writing the Miners’ Federation 
has obtained no reply from the coalowners that may be 
construed into a desire to discuss the men’s claims. The 
idea of applying a uniform scale of wages to all classes of 
workers is regarded as too preposterous to admit of any 
other reply but a definite refusal. The men’s claims 
involve a principle that cannot possibly be accepted, and 
for this reason the strike, if declared, is likely to be fought 
out to the bitter end. Judging from the declaration of the 
Minister of Public Works, the Government is on the side 
of the colliery companies, 


The Rate of Exchange. 


The steady depreciation of the franc, which is 
again approaching the record figure reached several months 
ago, is bewildering French economists, who point to the 
improving foreign trade as evidence that the situation 
cannot be so bad as to justify this collapse of French 
credit abroad. It is true that the returns for the first 
nine months of the year show that the exports are develop- 
ing more rapidly than the imports, and that, while the 
purchases abroad have only largely increased so far as 
concerns coal and raw material, the exports of manufac- 
tured goods have improved by no less than 6576 million 
francs. The values of imports during the nine months are 
estimated at 27,190 million francs, and the exports at 
16,557 million frances. The fact that France is improving 
her balance of trade is not sufficient to re-establish her 
credit abroad, which must depend upon the financial 
situation at home, and while a sane finance cannot be 
obtained without a withdrawal of depreciated paper 
currency it is equally certain that this withdrawal is only 
possible with the aid of a much larger system of credit. 
For the moment the country is moving in a vicious circle. 
As money becomes scarce credit is withdrawn, and manu- 
facturers find themselves in a position of great difficulty, 
whereas if sufficient confidence could be produced by the 
offer of credit facilities business would revive and one of the 
causes of monetary depreciation would be removed. Un- 
fortunately, the French consider that they are victims of 
foreign speculation, which may be true to a certain extent ; 
but that speculation would be less active if financiers at 
home adopted a more liberal attitude towards industry 
and facilities were offered for a freer development of foreign 
trade. The policy of shutting the market against foreign 
goods is not likely to improve the situation. 


Public Transport. 


Althongh arranzements have not yet been ter- 
minated for the cession of the Paris omnibus and tramway 
services to the Department of the Seine, they are neverthe- 
less sufficiently advanced to justify the belief that ihe new 
company will be definitely constituted early in the new 
year, The capital of 69 million franes will probably be 
subscribed by the shareholders of the existing companies. 
The idea of this new organisation is to centralise all the 
Services in Paris and in the Department, which will be 
under the direct control of the Department of the Seine. 


British Patent Specifications, 


When an invention is communicated from abroad the narne and 
address of the communicator are printed in italics. 

When an i te not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls, each, 

The date first given is the date of application ; the second date. 
at the end of the abridgment, is the date of the acceptance of the 
complete specification. 











TURBINE MACHINERY. 


152,272. March 16th, 1920.—ReEGuLATING APPARATUS FOR 
Water Tursines, H. G. C. Fairweather, 65, Chancery-lane, 
London, W.C. 2. 

In this regulator the guide vanes A have @ more or less 
conical form, 80 that they closely approach the runner through- 

out the length of its vanes B, Outside the guide vanes there is a 


wris2.272 





set of regulating vanes C, which can be partially rotated, by 
means of the gear shown in the plan view, so as to vary the 
openings for the water. It is claimed that the arrangement is 
cheap to manufacture and reasonably efficient in operation.— 
October 14th, 1920. 


INTERNAL COMBUSTION ENGINES. 


21,226 of 1914. October 20th, 1914.—Sparxina Privas, E. O. 
Jarvis, ‘‘ Fairholme,” Station-road, Hampden Park, East - 
bourne, Sussex, and A. V. Ryder, 26, Glynde-avenue, 
Hampden Park, Eastbourne, Sussex. 

The present invention has for its object to provide a sparking 
plug which provides a ready and reliable means to facilitate 
starting or priming of an internal combustion engine. An 
insulating member A carried centrally in the body of the plug 
is provided with a cup-shaped recess B adapted to hold liquid 
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fuel which gravitates into the cylinder or to the sparking points 

or electrodes or both through the bore of the insulating member 

on the depression of the centrally disposed rod carrying the 

inner electrode. The recess is normally shut off from the spark- 

~ points by a conical valve C on the central rod.—October 7th, 
20. 


DYNAMOS AND MOTORS. 


152,076. July 2nd, 1919.—DyNamo-ELEcTRIC MACHINES, The 
British Electric Plant Company, Limited, Alloa, and A. W. 
Maudling, of the same address. 

This invention relates to improvements in totally enclosed 
dynamo-electric machines of the type in which the yoke or 
stator frame is provided with a number of axial passages, 
through some of which, for the purpose of ventilation, the interior 
air of the machine is circulated by means of a fan on the armature 
or rotor, while in others streams of cooling fluid, such as air from 
the surrounding atmosphere, are circulated by means of another 
fan fixed to the shaft external to the machine. The object of 
the designs described in the specification is to secure the simplest 
mechanical construction of the stator frame. For the usual 
external frame there is substituted, for a squirrel cage motor, a 
plain cylindrical ring A, which is spigoted into two end clamp 
plates B B, and inside which the core plates C are centred. ‘The 


number and shape/required. The holes E in the clamp plates 
may be cored out or drilled from a jig. The whole is held 
together by bolts F, which may pass through certain of the 
ventilating passages D and tighten up the core till the stator ring 
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A—which acts as a distance piece—is pulled up tight. Alter- 
natively, there may be substituted for the eo stator ring a 
number of separate distance pieces. The specification also con- 
tains a description of similar designs for motors of the slip ring 
and continuous-current type.—October 4th, 1920. 


SWITCHGEAR 


151,787. August 13th, 1919.—RemovaBLe Etecrric Fuse 
Carriers, W. T. Henley’s Telegraph Works Company, 
Limited, 13 and 14, Blomfield-street, London-wall, London, 
E.C. 2, and W. S. Wakefield, 157, Park-avenue, Northfleet, 
Kent. 

This invention relates to the removable fuse carriers for elec- 
trie cut-outs, and its object is to provide the metal contacts on 
the removable handle with a certain freedom of movement, so 
that they may be self-adjusting in relation to the clip contacts 
on the terminals between the jaws of which they are inserted. 
The surface A of the handle B, against which one wall C of the 
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box-like contact D is held, is curved transversely. Three lugs 
EE E project from one face of a triangular plate F, fitted within 
the contact piece and engage with corresponding recesses in the 
handle. A screw G passes through the porcelain handle, and 
engages with the plate F. The projections E E E are of such 
length as to space the plate F from the inner side of the wall of 
the contact piece ; and a spring washer H is interposed between 
the plate and the wall C.—October 7th, 1920. 


PUMPING AND BLOWING MACHINERY. 
151,689. June 19th, 1919.——Ar Compressor VaLvEs, H. 8. 


Broom, Desborough Ironworks, High Wycombe, Bucks. 
The inventor describes this valve as being double-acting. It 
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comprises two seatings A and B, each equipped with a plate 
valve. The lower is the admission and the upper the outlet 
valve. Both valves are kept on their seatings by springs. The 





feet are cast on the clamp plates. The holes D may be con- 





veniently formed by a notching machine and may be of any 


delivery seating is held in place by the set screw C, while the 
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suction seating is held down by the spring D. A forked spindle 
E is used to lift the inlet valve, temporarily, while the compressor 
is being started.—October 7th, 1920. 


TRANSMISSION OF POWER. 


151,905. March 3lst, 1920.—Gas LusricaTeD Brearinas, W. G. 
Abbott, jun., Wilton, Hillsborough, New Hampshire, 
U.S.A. 

The inventor states that he has discovered that comple- 
mentary tapering bearing surfaces, such as conical surfaces, 
between which a film of compressed gas is maintained, will 
withstand a much greater axial thrust or load and also a greater 
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side pressure or side thrust than cylindrical and plane surfaces ; 
also that with bearing surfaces of this description the greater 
the axial thrust the greater side pressure will the bearing with- 
stand. He thus makes bearings of the various forms shown in 
the drawings.—October 7th, 1920. 


LIGHTING AND HEATING. 


151,802. August 25th, 1919.—MoutLtieLe FiLtaMENT ELEcTRIC 
INCANDESCENT Lamps, D. Lely, jun., Philipsdorp, Eind- 
hoven, Holland, and Naamlooze Vennootschap Philips’ 
Gloeilampenfabrieken, Emmasingel, Eindhoven, Holland. 

This invention relates more particularly to multiple filament 
electric incandescent lamps for use as headlights in lighthouses, 
wherein the light, with the aid of lenses, is concentrated into 
beams which are projected in different directions. The lamp 


N?151,802 


is characterised in that the different straight or slightly curved 
filaments are connected in parallel, and are so arranged relatively 
to each other that they are in contact or almost in contact with 
each other at the point of intersection, and that the potential 
of the filaments at the point of intersection is identical, so that 
the filaments may be electrically connected at this point of 
intersection. ' The drawings show diagrammatically two of 
the arrangements of the filaments and lenses described in the 
specification, and also the spiral type of filament which is used 
in the lamps.—October 7th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 
152,276. April 10th, 1920.—AN Oxy-aceETYLENE CUTTING 
Torcu, Clyde Valley Shipwelders, Limited, 145, St. Vincent- 
street, Glasgow, and J. Carlton. 
This invention concerns the oxygen by-pass fitted to blow- 


N°152,276 


pipes used for cutting purposes and aims at providing a con- 


The oxygen supply connection is marked A, while that for the 
acetylene is marked B. Both are controlled by needle valves 
as shown, The nozzle of the blow-pipe is on: the right, but 
not illustrated. The oxygen by-pass eR controlled by a piston 
valve D, which is closed by a spring E. The bell-crank lever F 
serves to open the by-pass valve and is maintained in the open 
position by means of a notched tongue G, as shown in the cross 
section. Transverse ure on the lever disengages the tongue 
and allows the spring E to close the valve.—October 14th, 1920. 


MISCELLANEOUS. 


151,756. July 11th, 1919.—Twistrne Merat Bars, W, Stubbs, 
20, Britannic-road, Darnall, Sheffield. 

This is a built-up die for twisting flat bars into the form re- 
quired for twist drills, so devised that any untwisted part of 
the stock can readily be drawn through the die. The die com- 
prises a series of flat circular plates in each of which there is a 
ectangular hole to pass the bar. The sides of the holes are 
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sloped and the holes themselves cut at different angles, so as to 
form a twis . The bar is pushed through this passage 
by the rolls shown. When the rolls loose their grip on the bar 
the remainder of the stock must be pulled through by hand, 
and the die plates are thus freed, by the withdrawal of a key, so 
that they may rotate in the casing and provide a free passage 
for the untwisted bar.— October 7th, 1920. 


151,434. August llth, 1919.—Sortinc Macuines, V. C. H. 
Elgy, 8, Crewdson-road, Brixton-road, Surrey. 

This specification describes an ingenious and _ elaborate 
machine for sorting out confused heaps of tins and their lids, 
so that they are presented conveniently for filling and assembly. 
The drawing reproduced shows part of the machine used to 
sort the lids. The lids are discharged down shoots, from a 
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hopper, by the reciprocation of shutters in the hopper bottom. 
Just below the shoots there are two rotating drums having pins 
projecting from their surfaces. The lids are caught by these 
pins and deflected as shown, so that when they arrive at the 
bottom of the slide they all have the top face uppermost. 
September 30th, 1920. 








Forthcoming Engagements. 


TO-DAY. 


Jowt MEETING, Farapay Society AND SHEFFIELD SECTION, 
INsTITUTE OF METALS.—Mappin Hal! of the Department of 
Applied Science of the University of Sheffield, St. George’s- 
square. Discuss papers dealing with various aspects of electro- 
plating. 8 p.m. 

INsTITUTE OF METALS: SHEFFIELD Locat SEcTION -—- 
Mappin Hall of the University of Sheffield, St. George’s-square. 
*‘Electro-plating.’’ Conjoint meeting with the Faralay Society. 
7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
S.W. General meeting. ‘‘Sterilisation of Water by Chlorine 
Gas,” by Capt. J. Stanley Arthur. 6 p.m, 


WEst oF ScoTLAND IRON anv STEEt INsTITUTE.—Room 23, 
Royal Technical College, George-street, Glasgow. ‘Low Tem- 
perature Carbonisation of Fuel,’* by Major Armstrong. 7 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SEc- 
TION.—City and Guilds Engineering College, Exhibition-road, 
South Kensington, 8.W.7. ‘‘The Incandescent Electric Lamp 
from the Inside,” by Mr. C. C. Patterson. 6.30 p.m. 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, SW.1. Annual general meeting. Discussion : 
“* Economical Transmission of Power,’’ to be opened by Mr. G. H. 


SATURDAY, NOVEMBER 20ru. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DrRaveuts. 
MEN: YorK Tecunicat Secrion,—Priory-street Higher Grade 
School, York. ‘‘Steel Tubes and Cylinders,” by Mr. F. s, 
Marsh. 7,15 p.m. 


MONDAY, NOVEMBER 22np, 


Tue [NsTITUTE OF AERONAUTICAL ENGINEERS.—Royal College 
of Science, New Building, South Kensington. Annual general 
meeting. Lecture: ‘The Education Act of 1918,” by Mr. 
8. T. G. Andrews. 6.30 p.m. 


TUESDAY, NOVEMBER 23rp. 

Institute or INDUSTRIAL ADMINISTRATION.—110, Victoria. 
street, S.W.1. Informal'meeting. Discussion on “ Staff Selec. 
tion and Promotion,” to be opened by Mr. FE. W. Cousins, 7 p.m, 

InsTITUTION oF ELectTrican ENGINEERS: NortTa-WeEstTrEern 
CENTRE.—Engineers’ Club, 17, Albert-square, Manchester, 
“The Distribution of Electricity,”” by Mr. W. B, Woodhouse, 
and ‘* Some Economic Aspects of E.H.T. Distribution by Unde, 
ground Cables,” by Mr. R. O. Kapp. 7 p.m. 

SHEFFIELP ASSOCIATION OF METALLURGISTS AND META? 
LURGICAL CHEMISTs.—Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘* Refractories for Electric Furnace Use,” by Mr. W. .), 
Rees. 7.30 p.m. 

INSTITUTE OF MARINE ENGINEERS.---The Minories, Tower-hill, 
E.1. “Some Suggestions on the Training of Engineers,” } 
Mr. Annson 8. J. Hall. 6.30 p.m. 

WEDNESDAY, NOVEMBER 24ru, 

INSTITUTION OF ELECTRICAL ENGINEERS (WIRELESS SECTION ) 
—lInstitution of Civil Engineers, Great CGeorge-street, West - 
minster, S.W. 1. Presidential address by Dr. W. H. Eccles 
6 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, W.C. 2, 
“Colour Vision and Colour Blindness,” by Dr. F. W. Edridge 
Green. 8 p.m. 


THURSDAY, NOVEMBER 25ru. 


Denison House, 296, Vauxha!! 
Presidential address by 


Tar Concrete INSTITUTE 
Bridge-road, Westminster, S.W. 1. 
Mr. E. F. Etchells. 7.30 p.m. 

INSTITUTION oF ELECTRICAL ENGINEERS,.—Institution of Civil 
Engineers, Great George-street, S.W.1 Papers: ‘‘ The Distri- 
bution of Flectricity,” by Mr. W. B. Woodhouse, and “ Some 
Economic Aspects of E.H.T. Distribution by Underground 
Cables,”’ by Mr. R. O. Kapp. 6 p.m. 

INSTITUTION OF MuNIcIPAL AND County ENGINEERS.—-Muni> 
cipal Buildings, Aberavon. ‘‘ Publie Works and Housing at 
Aberavon,” by Mr. Jas. Roderick. 11 a.m. 


FRIDAY, NOVEMBER 2é6rn. 

Junior Institution oF ENGrneers.-—Caxton Hall, West - 
minster, S.W. 1. Lecturette : ‘‘ Reinforced Concrete Coal 
Bunkers and Silos,’ by Mr. C. O. Mourant. Lantern. 8 p.m. 

SATURDAY, NOVEMBER 27TH 

INSTITUTION OF ELECTRICAL ENGINEERS: StTuDENTs’ Sec. 
TION.—Visit to works of Kodak, Limited, Wealdstone, 2 p.m. 
at works. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square Manchester. Paper: ‘* Modern Developments in 
the Manufacture and Utilisation of Coal Gas,”’ by Mr. F. J. West 
and Mr. T, A. Tomlinson. 7 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND, 

~Rankine Hall, 39, Elmbank-crescent, Glasgow. Informal 
meeting. 6.30 p.m. 


MONDAY, NOVEMBER 29ra. 

BRADFORD ENGINEERING Soctety.—City of Bradford Technica: 
College. ‘* Modern Weighing Machinery,” by Mr. S. C. Brown! 
7.30 p.m, 

TUESDAY, NOVEMBER 3078. 

INSTITUTION OF AUTOMOBILE ENGINEERS COVENTRY 
GRADUATES’ BRaNcH.—Mayoress’ Parlour, Coventry. Paper : 
‘* Experience in the Field,” by Lieut. H. J. Cooper. 7 45 p.m. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND METAL- 
LURGICAL CHEMIsTS._-Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘“‘Some Alloys in the Casting Shop,” by Mr. J. Kent 
Smith. 7.30 p.m, 


WEDNESDAY, DECEMBER Ist. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTs- 
MEN.—Assembly Room, Chamber of Commerce, New-street, Bir- 
mingham. ‘‘ Defects in Mild Steel,” by Mr. D. H. Ingall. 7.45 
p.m. 

LivERPOOL ENGINEERING Soctery.—Royal Institution, Col- 
quitt-street, Liverpool. “‘ The Design and Construction of Large 
Commercial Fuel Oil Depéts,” by Mr. G. Kenyon Dell. 8 p.m. 
INSTITUTE OF Costs AND Works AccouNntTants.—Hall of 
the Institute of Chartered Patent Agents, Staple Inn Buildings, 
Holborn, W.C. Lecture: “ The Influence of Production Costs 
on Designing,’ by Mr. F. W. Pitt. 


FRIDAY, DECEMBER 3rp. 
INSTITUTION OF MECHANICAL ENGINEERS.—Storey 8-pate 
St. James’s Park, 8.W.1. Extra general meeting. Further dis 
cussion on ‘‘The Human Factor in Industry,’ by Mr. Alex. 
Ramsey. 6 p.m. 

SATURDAY, DECEMBER 4rza, 
Tue InstiruTion or British FounprymMen.—The College of 
Technology, Manchester. ‘‘ Modern Metallurgical Investigation,” 
by Mr. D. F. J. Brislee, 4 p.m. 


MONDAY, DECEMBER 67x. 


Socrety or ENGINeers.—Apartments of the Geological 
Society, Burlington House, Piccadilly, W.1. Paper: “ Black- 
pool Sea Coast Defence Works,” by Mr. H. Banks, 5.30 p.m. 


7 p.m. 








Crossep THreaps.—-In an appendix to the report of the 
Inquiry Committee on the Standardisation of the Elements of 
Optical Instruments there are some suggestions as to the best 
means of preventing screw threads being crossed when they are 
engaged. Every engineer is, of course, familiar with the dodge 
of turning the screw backwards until the threads click into place, 
when it can safely be screwed forward; but with very fine 
threads, such as those used on optical instruments, cut on large 
diameters, this device is not always effective, and a soft metal 
thread may be seriously damaged before the trouble is discovered. 
It is thus suggested that the screw should be provided with a 
“pilot ” formed by turning away to their root a few threads at 
the commencement of the screw. The pilot would centre the 
screw and thus facilitate the engagement of the threads. Another 
suggestion is to terminate the thread abruptly instead of taper- 
ing it away, so that there can be no wedging action, while index 
marks on the two parts, to point to the position of first engage- 
ment, would be a convenience. For screws with horizontal axes 
the start of the screw should be at the top, so as to take the weight 
of the loose part as soon as possible, 








venient means for keeping the by-pass open when in operation. 


Ayres, 7 p.m, 
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PUBLIC NOTICES 





— . . 
ra ssistant Bridge Erector 
UIRED for service on the CEY- 
LON et) YERNMENT RAILWAYS for a 


period of three years. Salary 3600 rupees 
plus_a temporary increase of 83 1-3 per 

nt. of salary. Free passages. 
Candidates, age 23/40, must be unmarried, and 

should be experienced in pile driving, the erection of 
staging and cylinder sinking, and in 


per annum. 


orary 
enising labour. They must also have served in 
some branch of H.M, Forces during the late war, unless 


their ressons for not doing so are entirely satisfactory. 
_—Apply at once, by letter, stating age and experiance. 
to the CROWN AGENTS FOR THE COLONIES, 
Millbank, London, §.W. 1, quoting M/10,197. 2rT4 


roa Assistant Engineer Re- 














QUIRED _ for the. NIGERIAN 
GOVERNMENT RAILWAY for two tours, 
each of twelve months’ service, with prospect of exten- 
sion. Salary £600 a year, rising by annual increments 
of £30. Free first-class passeges and single quarters 
provided. Liberal leave in England after each tour of 
rr riidetes, age 30-40, who have had experience as 
assistant civil engineers on railway construction and 
maintenance, should apply at once, in writing, giving 
age and brief details of experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
tendon, S.W.1, quoting M/Nigeria on fk Appli- 
cants must have served in some branch of H.M. Forces 
faring the late war, unless satisfactory reasons for not 
having done so can be furnished. 2775 
As ssistant Engineers Re- 
UIRED by the GOVERNMENT of 
NIGERIA for Railway Construction, for 
two tours, each of 12 months’ service. with 
possible extension. Salary £600 a year, rising by 
annua! increments of £30. Free first-class passages 
and free quarters or their *equivalent provided. 
Liberal leave in England on full salary after each tour 
of service.—Candidates, under 35, preferably Sate, 
who are duly qualified civil engineers and 
experience a8 engineers or draughtsmen on railway 
construction or survey, should apply at once, by 
letter. to the CROWN AGENTS FOR THE COLO ONIES. 
4, Millbank, London, 8.W., giving brief details of 
experience and qualifications and quoting M/10,858. 
Candidates must have served in scme branch of HM. 
Forces during the late war, unless their reasons fer not 
doing | so are entirely satisfactory. 2772 
Assistant Engineers Re- 
QUIRED by the GOVERNMENT of 
Ate for service on the RAILWAY for 
two tours, ewh of twelve months’ service, 
with prosvect of rermanency. 
rising to £720 by annual increments of £30. 
class passages and single quarters provided. 


Tiberal 


leave in England on full salary after each tour of 
service 
Cantijates, age 80-40, who must have had good 


ewerience a8 civil encineers on r:ilway mintenance. 
should apply at once, in writing, giving ge and brief 





detrils of exrerience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Mi'lbank, London, 8.W. 1, quot- 
ing M/9412 Aprlicants must have served in some 
branch of H.M. Forces in the late war, unless their 
reasons for not doing so are entirely amas” 
2781 
(‘thief Works Foreman Re- 
! QUIRED for the JAMAICA GOVERN- 
MENT RAILWAY for three years, with 
possible permanency. Salary £475-£25 £550 
@ yew, Free passaces and, if married, for wife and 
children not exceeding 4 persons. Candidates, age 
30 to 45, must have had at lexst 12 years’ experience 
in railway or “* outside’? locomotive shors and run- 
ning shels, including at least 8 years’ control of men, 
They must als> have had experience of railway loco- 
motive repairs on piecework or bonus systems, and, if 
possible, should have a knowledge of carriage and 
wagon work and also of American tyne locomotives. 
They should have served in some branch of H.M. 
Forces during the late war, unless their reasons for not 
doing so are entirely satisfactory. 
Apply at once, by letter, stating age and full nar- 
ies of of exnerience, to the CROWN AGENTS FOR 
E. COTO? 





NTS, 4, Millbank, London, §.W. 1, 

quoting M/10.440 2782 
(‘ivil Engineers Required 

/ tor service as ASSISTANT MAIN. 

TENANCE ENG SIERRA 


INEERS on the 
Li 






LEONE GOVERNMENT RAILWAY for 
two tours, each of 12 months, with prospect of per- 
manency. Salary £600 a year, rising by annual incre- 
ments of £30 to £720 a year, and thence by annual 
increments of £40 to £920 a year. Free first-class 
passizes and single quarters provided. Liberal leave 
in Eng land on full salary after each tour. 

Candidates, age 25-40, who have had good experience 


engineers on railway maintenance, should 
at once, in writing, giving age and full details 


as civil 
apply 





of exnerience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, S.W.1, quoting 
M/Sierra Leone 9879. Applicants must have served in 
some brinch of H.M. Forces during the late war, unless 
satisfactory reasons for not having done so can be 
furnished. 2747, 





(‘ivil Engineers Reqnired 
by the GOV ERNMENT of FIJT as 


ASSISTANT ENGINEERS in the PUBLIC 


WORKS DEPARTMENT for three years’ 
Service, with possible extension. Salary £480 per 
annum, rising by annual increments of £30 to £540 
oes annum, Free first-class massages provided. 
Candidates, preferably single, age 25 to 35, who 
must be Associate Members of the Institution of Civil 
Engineers or have passed an equivalent exempting 
examination, who are good draughtsmen and sur- 
veyors, and who have had experience on-public works, 
including design and construction of reinforced con- 
crete bridges and buildings, should apply at once, in 
writing, giving age and _ brief pig m4 experience. to 
the CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W. 1, quoting AUF 10,121. 
eants must have served in some branch of H.M. 
Forces during the late war, unless satisfactory Te’ VODs 
‘or not having done so can be furnished. 2780 


£450 a BE ag Engagement for cy a Free 
pacsnaes provided Candidates, age 30-45, should 
rave at least 12° years’ draw ng-office experience, 
including 5 years’ workshops planning, a portion of 
which must have been on railway works, should apply 
at once, in writing, stating age and brief details of 
Cperience, to the CROWN AGENTS age THE 
at JLONIES, 4, Millbank, London, 8.W.1, quoting 
} 10,485, ‘Avplicanta must have served in some 
brangh of H.M. Forces during the late war, unless 

wtehen® reasons for not having done so can be 
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PUBLIC NOTICES 





Assistant Engineers Re- 
for the FEDERATED 
A av Br TES GOVERNMENT RAIL- 
WAYS, for three years’ service, with 
possible permanency. Salary 400 dollars a month, 
rising annually by 25 dollars a month to 500 dollars 
a month. A temporary war bonus of 20 per cent. of 
salary is at present payable. The sterling value of 
the dollar is at present fixed by the Government at 
2s. 4d. Free passages provided.—Candidates, aged 
23-35, single, who have received a good theoretical 
training at a University or recognised Engineering 
College, or who have been articled to Civil Engineers 
of good standing, and have had not less than two 
years’ practical experience of Railway Engineering, 
and preferably who have had experience a Permanent 
Way Work, should apply at once, in writing, giving 
age and brief details of training and experience, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/F.M.S. 10,282. 
Applicants must have served in some branch of 
His Majesty’s Forces during the late war, unless 
satisfactory reasons for not having done so = 
: 


furnished. 
8 struction on the EASTERN RAILWAY 
- EXTENSION, NIGERIA, for two tours, 
each of 12 months’ residential service, with possible 
extension, Salary £1400 a year plus (whilst actually 
in Colony) commuted a!lowance of £156 a year, and 
plus an allowance of £200 a year if required to act for 
Chief Construction Engineer during absence of latter on 
leave in England. Free first-class passages and free 
quarters or their equivalent provided. Liberal leave 
in England on full salary after each tour of service. 
Candidates, preferably under 45, who have had con- 
siderable experience in responsible charge of railway 
construction work, should apply by_ letter to the 
CROWN AG ENTS. FOR THE COLONIES, 4, Mill- 
bank, London, S8.W., giving age, brief aay Sa expe- 
rience and qualifications, and quoting M/10,3 
Candidates must have served in some branch ‘of HM. 
Forces during the late war, unless their reasons for not 
doing so are entirely satisfactory. 773 


uantity Surveyor Re. 
for the PUBTIC WORKS 
DEPA RTMENT by the GOVERNMENT 
of the GOLD COAST fortwo tovrs, each 
of twelve months’ service, with prospects of per- 
manency. Salary £600-£30-£720-£40-£800 a year, with 
an efficiency bar at £720. Free single quarters and 
first-class passages. ned _— in England on full 
salary.—Candidates, age 35, who are fully 
trained Quantity caeen. with experience in 
Ferro-conerete and other Structures, should apply, 
by letter, giving age and details of experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
8.W.1, quoting M/10, 434. ‘Appli- 
capts must have served in some branch of His 
Majesty’s Forces during the last war, unless satis- 
factory reasons for not having done so can be 
furnished. 2813 





Per puty Construction En- 


Meee ass! yo for railway_con- 





bank, London, 





PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
‘otice is Hereby Given that 


*’ ARTHUR onven BUCKLEY, of Meadi, 
Cairo, Eerpt. EEKS LEAVE to ‘AMED 
SPECIFICA ON of Letters Patent No. 14,289 of 1914, 


granted to Archibald Sharp for “ Improvements in 
Meters for Measuring the Volume of Flow of Liquids in 
Open Channels.”” Particulars of the proposed amend- 
ment were set forth in the Illustrated Official Journal 
(Patents) issued on the 17th November, 1920. Any 
person or persons may give notice of oye osition to the 
amendment by leaving Patents Form No. 19 at. the 
Patent Office, 25, Southampton-buildings, London; 
W.C. 2, within one calendar month from the date of 





the said Journal,—W. TEMPLE FRANKS, Comp- 
troller-Generai, 2722 





(jivil Engineer Required 
by the GOVERNMENT of ZANZIBAR 
C pe as an ASSISTANT ENGINEER 
BOUR WORKS for one tour of 
20-30 thonths, a prospect of permanency. Salary 
@ year, Tising annually by £25 to £600 a year, 
payable locally in rupees at 10 to the £, with an addi- 
tional local allowance of 50 per cent. An outfit allow- 
ance of £30 is payable on first oe Free 
quarters and first-class passages provided. Liberal 
leave in England on full salary. Candidates, 22-35. 
should have sérved their articles and have received a 
thorough theoretical and some practical training, if 
possible, on reinforced concrete wharf construction. 
They should preferably have passed the A.M. Inst. 
C.E. or some equivalent exempting examination.— 
Apply at once, in writing, giving age and brief details 
¢ experience, to the CRO AGENTS FOR THE 
COLONIES, 4, Millbank, tase, S.W.1, quoting 
M/Zanzibar 10, ae Applicants must have served in 
some branch of . Forces during the late war, unless 
= Neate tor not having done so can —— 
nis! 


Engineers and Surveyors 
REQUIRED by a SOVERRERT 
CEYLON for three 8” serv 

DISTRICT ENGINEERS i “the PUBLIC 
WORKS DEPARTMENT. with possible extension. 
Salary £450 per annum, with a temporary war bonus 
of 33 1-3 per cent. Free passages provided. Candi- 
dates, preferably single and under 30, should have 
passed the A.M. Inst. C.E. examination or the qualify- 
ing examination of the Institution of Municipal and 
County Engineers, or the examination tor Proje sional 
Associateship of the Surveyors’ Institution (Build- 
ing Section), and possess practical experience on 
works. They should be competent in engineering, 
surveying and leve:ling.—Apply at once, in writing, 
giving age and brief details of experience, to the 
CROWN AGENTS FOR 1HE COLONIES, 4, Mill- 





PUBLIC NOTICES 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


CRANES. 
Szle by Public Tender. 


ONE ELECTRIC COAL GRABBING CR4NKE. 


Hammer head type, fitted with hoisting, traversinc. 
and slewing motions. with all necessary electrical and 
mechanical gear. Grab by Priestman Bros. of 4-rope, 








Height from crane pedestal to underside of 


Cantilever AFM ....ccccccccccccescccs 32ft 
Height of lift. Ghosh os cccccccssveeccene Saft 
Lowest grabbing position below crane 

POMBE «conc vcccscecccccscscssoese 
Current supply ........ 440-volt 3- pag 50 cycles 
Capable of handling from 20-25 tons per hour. 

Herbert Morris, Lid. (Makers). 


Lying at Messrs. 

Loughborough. Reference M.K. 36.138. 

HAND CRANES AT THE ROYAL MINING 
DEPOT, IMMINGHAM. 


22 Double Girder Morris ‘ G*’ Tvpe Hand-power 
Overhead Travelling Cranes. Distance between rails 
and floor 16ft. Working load 1 ton. Test load 1% 
tons. Span between rails 34ft. 2in. Reference M.K. 
47,322-47.343. ° 

One Ditto as above. Reference M.K. 47,344. But 
working load 14 Test load %2 tons. 

$ Hand Travelling Rail Cranes. Single and double 
Jib of —_ ‘oist and bed 


ou: ercarriag 
mounted on 4 single flange ©.1. Pre Will lift work 
ing load of 20 cwt. on double gear and — up to 
10 cwt. on dasie gear. Working load is 20 cwt. test 
load 3° By k and Ritchie. 
Reference MK 47.345-6 and 7 

One Hand Traxelling Crane No gear for slewing 
motion. as crane can be easily slewed by hand Four 
carriage wheels, single flange C.J. 2ft. dia Radius of 
crane is 24ft. and height from underside of hook to 
crane 24ft. Rore of flexible wire with factor of safety 
of not less than 8. Necessary brakes for lifting and 
travelling fitted. Rail gauge 4ft. 8tin. Working load 
0 Test load ~ ewt. By G. Russel] and Co. 


Pull speci ication as grabbing crane, detailed par- 
ticu'ars ot other cranes, permits to view and tender 
forms can be obtained on gong 4 to the CON- 
TROLLER, D.h.1.E Charinz Cross Huis W.C. 2. 

Tender to be, completed and returned on or ‘betore 
10 a.m op the 7th December 1920. 


sy R. 


MINISTRY OF MUNITIONS 3 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public’ Tender, 


PULPING PLANT, 
At BEWDLEY, WORCESTERSHIRE, 


Comprising :— 

“‘ Marshall " Loco. Type BOILER and CHIMNEY. 
National GAS ENGINE with exhaust box, &c. Quan- 
tity TUBING and FITTINGS, VATS, PUOLPING 
ACHINE SHAFTING, BELTING, PULLEYS. 
TWO Tomlinson Haas PEELERS. LOOSE TOOLS. 
FIXTURES and_ FITTINGS, including 10-Cwt. 
WEIGHING MACHINE and various sundry items. 

Schedule, which is believed to be correct, but 
intending purchasers must satisfy themselves as to its 
accuracy or otherwise before tendering, as no adjust- 
— will be made or allowed for. 

t to view and Tender form, which must be 
returned completed on or before 10 a.m. on 16th 
December, 1920, can be obtained on application to—~ 

THE CONTROLLER, D.B.1.E., 
Plant and Machinery Section, 
Charing Cross Huts, W.C.2. % 





2693 





Reconstruction Reinforce- 


MENT. 

ENGINEERS are INVITED to APPLY for PAR. 
of the WALKER. WESTON REIN- 
FORCEMENT, which offers scientific and economie 
advantages over all existing types. The Walker- 
Weston System is used by the Port of London Autho- 
rity on its vast schemes of construction, with 
ay ee results. Agents wanted in several 


THE WALKER-WESTON CO., Ltd., 
7. Wormwood-street, 





bank, London, 8.W.1, quoting M/Ceylon 10,336. 

Applicants must have served = some branch of His Landes. 30.3 L_- 
ajesty s Forces during the late war, unless satis- 

factory reasons for not having done so can be fur- PUBLIC NOTICES (continued) 

nished. 2776 Page II. 





PATENTS AND DESIGNS ACTS, 1907 
IRON OR STEEL. 
The Pro oprietor of British Letters 


Patent } oa }0, 946 is PREPARED to SELL the 
PATENT or to LICENSE British manufacturers to 
work under it. It relates to prong J iron or steel of 
definite carbon content by adding to a decarburised 
molten mass of metal a predetermined proportion of 
molten metal super-saturated with carbon. 


AND 1919. 


Address : BOULT, WADE and TENNANT, 
111/112, Hatton-garden, 
2690 London, E.C, 1 





PATENTS AND DESIGNS ACTS, 1907 AND 1919, 
SHIPS ANCHORS. 


The Proprietor of Bi itish Letters 


Patent No. 120,712 is PREPARED to SELL the 
PATENT or to LICENSE British manufacturers to 
work under it. It comprises an anchor which is 
attached to the ship by an endless chain and consists 
= a large externally ribbed block of frustro-conical 
‘orm. 


Address : BOULT, WADE and TENNAN', 
411/112, Hatton- m, 
mdon, EC, 1, 


2689 





SITUATIONS OPEN 
Page Il. and III. 
SITUATIONS WANTED 
Pages IL. and IV. 
MAOHINERY, &c. WANTED 
Page VIII. 
FOR SALE, 
Pages VIII, CXI., CXI/., and CXIV. 
AUCTIONS, 

Pages CXI. and CKVIIL 
PREMiIS82S TO LET OR WANTED 
Rage CXI. 

WORK WANTED, Page VIII. 


AGENCIES, Page lV. 
MISCELLANEOUS, Page IV. 








For Advertisement Rates See 
Page 535, col. 1. 


NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page CXVII, 





_tHE ENGINEER 
Sa 














PUBLIC NOTICES 
Bradford Education Committee. 
TECHNICAL CO 


PANS. a LEQOTURE- 
. A salary up to 
£450 per annum will be paid to a candidate of suit- 
able qualifications and experience. In addition to the 
salary a bonus of £85 16s. per annum is at present 


paid. 

Applications, upon forms which may be obtained 
from the PRINCIPAL, Technical College, Bradford, 
should be forwarded not later than Saturday, 4th 


December, 1920. 
BY ORDER. 
8th November, 1920. 


UNIVERSITY 
Kirg's. s College. 


The Delegacy REQUIRE the SERVICES of a 
DEMONSTRATOR in CIVIL and MECHANICAL 
ENGINEERING; salary £250 per annum, with 
possible additional emoluments. The duties will com- 
mence on January 12th, 1921. Opportunities will be 
given for research werk. 

Applications, with copies of not more than three 
testimonials, should be received not later than 7th 
December, 1920, by the aOCRRSARY ef KING’S 
COLLEGE, London, W.C. 2. from whom further par- 
ticulars may be obtained. — 2720 


Lozden County Council. 
QUIRED, a _.WHOLE-TIME DAY LEC. 
TURER in OBC HANTOS and STRUCTURAL ENGI- 
NEERING at the L.C.C. School of Building, Ferndale- 
road, Clapham, S.W.4, Salary (under revision), 
£225 to £315 a year, according to qualifications and 
experience, rising by annual increments of £15 to 
£330 a year, thence by annual increments of £10 to 
£440 a year. Good honours degree or equivalent 
qualifications, teaching experience and technical ex- 
perience in Engineering or Building desired. 
Preference given to candidates who have served or 
attempted serve with Forees. ply, 
Education Officer (T.. la) Education Offices, Victorls 
Embankment, W.C.2 (stamped addressed f 
envelope ee. he form of particulars, to be 
returned by 11 am. on 18th December, 1020. 
Canvassing disqualifies 
AMES BIRD, 


9783 Clerk of i London County Council, 


Portsmouth Municipal College. 


Principal ee a Wh. 8e., 
APPLICATIONS are S8y TreD for the following 
INTME 


i NTS : 
) LECTURER IN ENGINEERING 
3) = IN ELECTRICAL ENGINEER- 


Candidates should 





2646 | 





OF LONDON, 








Salary ar under revision, 
state the initial salary requi 
Further particulars and forms of plintne may be 
Obtained from the undersigned, to whom applications 
should be returned at once, accompanied by copies of 
not more than three recent testimonials. 
H. E. CURTE, 
Seecretarr. 


28rd November, 1920. 2755 


Wandsworth Technical Institute. 


EVENING CLASSES. 
A LECTURER is REQUIRED for Machine Con- 
= a Applied Mechanies and Practical Mathe- 


ma 
Salary 20s. per evening 
© Forms of application on further particulars can 
be obtained from the CHIEF CLERK, Wandsworth 
Techniea] Institute, High-street, Wandsworth 8.W.18. 
eaten must be received not later = 
r. 








saat #- Borough of St. Helens. 
EL CITY DEPARTMENT. 
ENDERS are INVITED 
DELIVERY and ERECTION of le-eir 
Hand-operated OVERHEAD TRAVELLING CRANE, 
of normal lifting capacity of 5 Tons. 
of the specification may whe obtained from 


duly sealed and endorsed ‘‘ Tender for 

Crane,” should be addressed to to the Chair- 

og Electricity Committee, Electric Power on 
. Helens, not leter Pah December 11th, 1920 


WEES. 
Borough Electrical Engineer. 


St. 


Helens, 
November 24th, 1920. 2797 


OTe and ween Bassett 





” ‘The quent Compell ‘invite “TENDERS fiom a Faepon: 
sible sewerage contractors for these W' 
Screening cand Sheteline 


comprise the Construction of 
Storm aad 


Chambers, Sedimentation, beware = Flow, 

Humus Tanks. Bacteriological Filters, Engine-hoyse 

Engine and Pump, Fine-grain Filters. New “outfall 

Sewer, Relief Sewers, end Alterations and Ad ditions 

Water Drains, Ventilating 

ng te, and other incidental work. 

The contract will be let on the basis of a fixed 

Profit and fixed sum for administrative and establish- 

me a . and for the supply and use and waste of 
all_ plant. 


The contractor whose Tender is accepted will be 


PUBLIO NOTICES 
Flectrici Commissioners, Vic- 


. A 
RS F 
SUPPLY. DBLIVERY. ao. ot the 


for the 
MORWELL POWER 
Copies of Tender forms, spec 
and conditions are available, at 
tioned hereunder, upon applicatio! 
The Age: 


for t 
wing PLAN 


drawings 
men- 


ations, 
nt-General for Victoria, sig 
Victoria House, 
Melbo 
‘London, W.C. 2. 
Description. 


.W, Turbo Alerestoss, 
-Alternato 


Specifi- 
cations. 
N 


NOS, 
32... £5 ,009-19.500 


Synchronous, ond Sutichousr ~=J Power- boaee. 
- Synchrono' mdensers rausformers Te- 
“Changer and Switchgear. for Newport 
Terminal ee. 
42 .. Transformers and wear and Accessories 
for Sub-stations ry D, Ga 
Charge :—Five Guineas for the first hhree copies of 
each specification, and 14 Guineas for each 
copy thereafter. 
-. Copper Cable. 
. Transmission Steel Towers. 


ators. 
- Aluminium Steel Reinforced Cable. 
. Transmission Steel Towers. 
.. Suspension Insulators. 
.. Galvanised Steel Cable. 
. Steel Telephone Poles. 
H.T, Telephone Accessories 
Charge :—Three Guineas for “the first three copies 
of each specification and One Guinea for 
each copy thereafter. Specifications 34, 
$5 and 36 are alternative to 87, 38 and 39. 
Both sets of specifications will be issuable 
for one set of charges. 
The Commissioners do not bind themselyes to 
accept the lowest er any Tender 
The specifications and azpyines may be inspected 
at the offices of the pwating Engineers of the 
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uspension Insul 








Victorian Government, Messrs hn Coates and Co., 
Ltd., V: ictoria House, Melbourne-place, Strand. 
London, W.C. 
Tenders on . 
addressed, must be d 
R. Li :. 
Secre 
“lectrieity Commissio: 
~ Boathesticdk. "West. 
Melbourne, 
aaa: 
Australia, 
1921. 
IDE, 
Agent-General for Victoria. 


ferms, properly endorsed and 
ivered to— 


not vs a than ans on pith F Cea fe 


[The E Eastern District ict Committee 


unty Council invite TEN. 





erthshire 
DERS" a the eoreey not Inte jst April, 
1921, of the undernoted ROAD P 
ONE 10-Ton (unladen) UOMPOUND STEAM 
OLLER with Seren geat, governors, 


owt awning, as eomiplots. 
wes OMPOUND 7 H.P. (nominal) TRACTION 
ENGINE — — full awning, and all 


accessories 
ORs 5-T BiEA bber-tyted TIP. 
AON. b aa ‘ oh both a des ond ined 
Gaeta wich io 


ONE PORTABL: GRANULATOR for breaking 
chippings van B, size), to be driven by steam 


engine. 
wie Modern PORTABLE TAR MIXER (50 tons 


r day). 

ONE. "Modern TAR CHIPPING WAGON. Further 
details may be obtained from Mr. Bh - eesal 
Wyllie, Distriet Road Surveyor, Blairgo 

Fle = Fa oa as detailed ‘specifications and 
fn ‘orma’ 
Plant,” to be lodged Mike ‘Subscriber ‘not ister 
than 6 , &3 1026, 
Committee tn ae bind themselves to accept 
the lowest or any Tend 


INO. B. MILLER, arias Check. 


lairgowrie, 
15th November, 1920. 2658 


The Madras and Southern 


MAHRATTA mn ated ee 60.. LED. 
for >= 





are prepazed to receive TENDERS 
() 700 PAIRS BROAD-GAUGE WHEELS AND 
(2) 888 PAIRS METRE-GAUGE WHEELS AND 


in accordance with So cogienitans pik mer be 
seen at the Offices of the Company. charge for 
each ese Seseeentes is One Guinea, which will not be 


Tenders must be sent in, addressed to the ans. 
TARY, not t later than 2 ‘p.m. on Tuceday. the 7th 
December, 1920, marked ‘“' Tender Wheels and 
The Directors do not bind themselves to accept the 
lowest or any Tender. 

Company’s Offices : 

25, Buckingham Palace- road, 
W nster, S 

19th November, 1520. 


ie Manager of the Dublin ar 


2719 





ve 





required to find two sureties to the satisfaction of the 
Couneil te join him in a bond for the sum of £2500 for 
the due performance of the work. 

Plans may be seen and a copy of the specification, 
bills of quantities. and form of Tender may be 
obtained from the Council’s Consulting Engineer, 
Major T. J. Moss Flower (of 28, Victoria-street. West- 
Minster, and Carlton Chambers, Baldwin-street, 
Bristol). at his Bristol office on and after December 
2nd, 1920. between the hours of 10 a.m. and 4 p.m., 
on payment of a deposit of £10 Bank of England note, 
whieh will be refunded provided a -bena fide Tender 
be received and is not withdrawn before the sealing 
by the Council of one of the Tenders, and provided 
that any documents supplied be returned to the Engi- 
neer. 

On production of a receipt for the deposit, persons 
tendering may inspect the plans at Wootton Bassett 
on a day and at a time and place which will be com- 
municated to them. 

Sealed Tenders, endorsed ‘‘ Tender for Wootton 
Bassett Sewerage and Sewage Disposal Works. General 
Contract No. 1,”’ are to be delivered at my office not 
Pend than Twelve Noon on Monday, December 13th, 

The lowest or ae, Tender not necessarily accepted, 

By Order 


R. C. HAWKES, 
Clerk to the Council. 

Council Offices 
Wootton Bassett, Wilts. 


Sheerness Urban 


COUNCIL. 
W VATERW ORKS. 
TO CAST IRON PIPE FOUNDERS 

The Sheerness Urban District Council invites TEN- 
DERS for the SUPPLY of about 33 TONS of 5in.. 4in., 
—% 3in, CAST IRON PIPES and SPECIAL CAST- 

3S. 

Copies of the specification and schedule may be 
obtained on application to the Surveyor’s Office, 
Trinity-road, Sheerness. 

Sealed Tenders, endorsed ‘‘ Tender for Cast Iron 
Pipes,” to be forwarded to my office on or before 
Bat irday, the 18th Dece mber. 

Tae Council does not bin | itself to accept the lowest 
or any Tender. 


2758 





District 


By Ord 
i VINCENT H. STALLON, 
Clerk of the Counetl. 
Slerk’s Office, Sheerness, 
19th November, 1920 2709 





Ae eee to STEAM TRAMWAY out 
epared 3, WASTE, for 


recei 

SCPeLy of PT ep RICA TING os 
BOLTS and NUTS, BRASSES, IRON, FILE! 

BRICKS. RIVETS PERMANENT WAY FASTEN. 
ING SPRINGS, CREOSOTE OIL, PAINTS and 
VARNISHES, SLEEPERS, STEEL, TIMBER, PACK- 
INGS, SCREWS, NAILS, GLASS, CO PPER, &c.. 
from ist January to the 3ist December, 1921. Samples 
may seen at the Company’s Offices, Templeogue. 
Contracters cannet be allowed to tender to supply 
zoods t6 their own samples, but the articles tendered 
for must be in every way. up he standard of the 
sample shown by the Company. 

All Tenders must be sent in on the Company’s forms 
(which can be obtained from the Secretary on payment 
of 6d. each), marked ‘* Tender for Stores.’’ and 
addressed to the Secretary 2 og to be with him on or 
before the 13th December, 1 

The Manager does not bind’ himself to accept the 
lowest or any Tender. 

H. 0. TISDALL, 


Secretary. 
2704 


a. County Dublin, 
bh November, 1920. 





Ge Northern Railway. 


FOR SALE, CAST IRONWORK, never been 


COLUMNS. 

FLOOR PLATES. 

WALL BO 

RAILING STAND ARDS. 

HEADS a PRINCIPALS. 

Inspection can be made and Tenders obtained on 

application to the STORES SUPERINTENDENT, 
Great Northern Railway, Doncaster. 2702 


Steam | 
tubes ; 
8 Ltd.. 


The WELDLES6 STEEL hee! Leva — Birmingham 


Telegrams : 
Original Makers of WE 
Water-tube Boilers, Locomotive Boilers. eB 
Shafting, Hydraulic Work, Boring Rods, etc. 


TRADE DES MARK, 


Boilers, All All Types and 
Cornish, Launch, Field 
Receivers, Feed-water Heate Ts, 
BOILER & CRANK 





Air 





PUBLIG. "\bisal-titaonat 


SITUATIONS OPEN (continued) 





Oey and Wootton Bassett 


yon DISTRICT. 
bese BASSE’ 


ence gies AY an neatly date). 

stone in PLICA’ 8 for the above 
APPOIN TMENT ey pao be_ thoroughly 
experienced in the construction of modern sewage 
disposal and drainage works and able to efficiently 
discharge the duties required of Clerk of Works on 
works of this Find, and must be competent with the 
use of the level and theodolite, and be able to set out 
ang mew ure WD, works and keep accounts, &¢. 

° Othe ers need apply. 

The Clerk of Works will be bo seqaieed to act under the 
direction of Major Tf. J. s Plower, the Council's 
Consulting Engineer. 
salary £7 7s. per week. Wo out-of-pocket expenses 
will be paid. 

Time, about ten months, subject to approved ser 


viee. 

Applications, marked ‘' Clerk of Works.’’ stating 
any previous experience and enclosing copies of three 
recent testimonfals. to be sent direct to thé Engineer 
at his Bristol office, Carlton Chambers, Baldwin- 
street, Bristol, so as to reach him not later than Noon 
on Thursday, December _ 1920 

R. HAWKES, 
Clerk to the Council, 
Council Offices, 
Wootton Bassett, Wilts. 2757 


-} odhp pur Bikaner Railway. India. 


ASSISTANT LOCOMOTIVE AND CARRIAGE 
AND WAGON SUPERINTENDENT. 

Messrs. RENDEL, PALMER and TRITTON, Con- 
sulting Engineers to the above railway, are prepared 
to receive APPLICATIONS (by letter only) from 
qualified candidates for APPOINTMENT to the above 
POST. Applicants should be between 24 and 30 years 
. preferably unmarried, and must have had a 
general and technical education at some recog- 
—_ Engineering Conan, poeierence being given to 
those o have passed fate Membership 
Examine jon of the Yastitution Civil Engineers, or 
those who hold an exempting degree. In addition to 
having served a pupilage or apprenticeship with a 
British Railway Company, they must have had expe- 
rience of running shed and ‘‘ outside *’ work. Failing 
the combined experience of locomotive and carriage 
and wagon departments, preference will be given to 
ene well up in locomotive officers’ work. 

SaLary.—Rs. 525 per calendar month, to commence, 
rising according to scale laid down by Government 
of India Rules (avproximately Rs. 50 per month 
—_i>- Salary commences on day of embarkation 
‘or India 

Terms.—A 3 years’ agreement in the first instance,— 
firs: cinee free passage to India and by rail to Jodhpur. 

selected candidate will be required to pass a 
strict. Medical examination before final appointment. 

Letters of application, giving the candidate’s age, 
whether married or single, details of general and tech- 
nical edueation, training, and subsequent career (in 
chronological order), with dates, accompanied by 
copies only of testimonials, war certificates oe. 
ge be addressed to Messrs. RENDEL, P. ER 

TRITTON, 12/14, Dartmouth-street, Westminster, 
8. Ww. i, not later than 6th December, 1920. 2715 
Australia, 


Western . 
LOCOMOTIVE DRAUG 


HTSMAN. 
A competent = arf DRAUGHTSMAN is 
RE for the Western A Mee Government 
Railways. A thorough Zuowledg: of the design and 
construction of most recent locomo ives of all types is 
a workshops experience is also an essential 
qualification. Age not to exceed 35 years. Com- 
— salary £400 per annum ; 
years with increments of ©: 

pete will be subject to the ru'es and 
tions of the Western Australian Government Railways 
and the conditions and privileges to the Depart- 
mental Salaried Staff Regulations. Successful appli- 
eant will require to commence duties gt Midland 
Junction, Western Australia within 4 months from 

tion. Second-class steamer fare to 
= will be — and half-pay from 
an fete of arrival in 





pad 





Western Australia 


Ww 
birth certificate, or statu tory d 


ate 
f birth and nalit: iy certificate, together 
° with full’ particulars ofa oy technical qualifi- 


aod! tate 
ERAL FOR 








SITUATIONS OPEN 


Was GINEER-SALESMEN (about 25-28) 
REQUIR 


’ teealth 80) know! of ahaa 
Work.—Addreéss, ‘stat FULL DEFAITS to 


educaticn and tecnateal ning, experience, aes 8 and 
salary, 2806, The Engineer Office. 








ANTED, or Ship Repairing Business Abroad, 

MANAGER, with experience in Ship Repairs 
and knowledge of Marine Engineering and Shipyard 
Praetice —Address, giving particulars of experience 
and stating a&e and whether married or single, 2705 
The Engineer Office. 2705 a 


WORKS 
FNGRERRING WORKS 
Take of Mod 

° of ‘lates, 


y 
Meo a loants | A 
ng and machining to fine | 

iy with internal combustion engines, also Tre. 
ge up-to-date systems of planning, progr reea on 
organisation, to ensure economical output of in re 
changeable units. Must be capable of f controlling 
and the cost of production to close competitive nen 
Applicants will please state age, experience, and cal: 
required.—Write WORKS, ¢e/o Dixon’s, 195, Oxfony 
street, London, “wea ‘20004 


5 —. 
Frounney MANAGER WANTED: Must 

ly practical L 
a x Fans Cast nga D ptics o the Production of J on 


ye Casting, 


Works ‘ D, 
oe yectote wit! MAN AGER, 


tera 
ed) 





to 
and ane " 78, my to eae 





Feiiplete MANAGER REQUIRED, to Take 
Feed Control, including commercial side, 
now producing 6 tons per week, capable 
Selaty and commission.—Address, stating 
= cor OMe, required, with references, P2413, 


Com. 
South 

os 

©X pDerfe 
The es 
P% P2AIs A 





iene Certificated MOTOR ENGINE) R&S, ri 

sery ee on Motor Ships of 500 to 600 rong tone 

est sndles 5 only those havi ing wid 

beper ance of the ‘varlous types of Marine Motors f 
Ht Chief pneineera, £40 to £45 monthly 

to £34; Third Hngineers, £23 {o ¢ 

ree years’ contract.—Write, otal fing 

Part culars, with copy of testimon ials, to 

*¢.0. Street's, 30, Cornhill, London, £03) 
62810 4 

— 5% 

GALES SECSEER, about 30 Years, to 

with Betima' correspondent 

ing shop an * electrical experience. 

ct Mn nchonber “istrict. — Address aplary 

part: eulars to 2659. The Engineer Office. 


ad 


Ho 6 ape ol ro and sit 





Assist 
aud 


and other 
2659 4 





(ENSIDE 
UIRED by City Merchants 
experienced in Sale of Small 
neers’ Stores, &c.; 
Control and Wake 
ménts, age, balary, wage, when 
preference given to man able to introduee 
business, Replies in absolute Confidence. — 
Address, 2784, The Engineer Office. : 2784 4 


ECHNICAL REPRESENTATIVE REOVI 
IMMEDIATELY by well-known firm of Mea, 
Tool Mikers in Manchester digtrict. State ACE, eXDe- 
Flanee and femuneration required.—Addre 
e Engineer Office. 


Spas BENNETT COLLEGE have VACANCIES for 


Sua TOOLS.—SALESMAN 





i, 
2ar 





ASSISTANT ‘ORS in the following Depart. 
amleire. tallurgy, Engineering; and 
leased to receive applications from Fentlemen 

one. ~Address letters “* Private,” 

ee College, Sheffield. 2 


AGER REQUIRED <A North“ 
es, bry ering it bi wh = 0 
tive abou 
man it Btate es L pal 


ualonee age ani e eatery requi 
‘Address, 2628. The Engineer Office 36 


2628 a 
Weane MANAGER WANTED for “Small Up-to- 
date Engineering Factory near Glasgow; mnt 
be fully conversant with latest methods of machine 
shop practice for quick and economical production, 
able to control men efficiently. Applicant must haye 
successfully held similar position; good salary and 
prospects offered to yee right man.—Address, giving 
full nasrienlens as age, experience, &c., in conf- 
‘ence,  PRONUGTION, ** Wm. Porteous and o 
Tare titine Agents. Glasgow. P2432 


with tna 
GOVERNO 


Wc 2 











QyARTzD: Competent DRAUGHTSMAN and ESTI- 
MATOBR for Stee] Windows. Must have thorough 
pce ee be good or; aH and ¢apable of taking 


ee No. 4442, ¢/ dis, “tio yen Wilsca ont ta. aa te 


and Co,, Ltd.. 154, 
Cletkenwe 27204 
WNP. .D DRAUGHTSMAN, Accustomed to Air 
r Work: single man preferred ; near 
London.—Apnrly, BROOME and WADE, — a 
neers, High ee 








“DRAUGHTSMAN, Thor. 

“Or ¥ "talniior’ wit the Design and Construction 

of bv fs g Rien Tnjernal Seas bneeton Engines. — 

ng age, experience, 4 salary recuired, 
2b. The E Engineer 0 Office 2756 4 


‘ANTED. First-class LEADING DRAUGHTSMAN, 
y exne' in the Design 








required. The 
improving one to the night a —Address, 
Engineer Office. oev? A 





Wenick RL OGRRESPOXD es, Fre Te ee 


dress, giving gall fetalie 
Ty uae special a7 the Engineer O a . 


W4 Step. JUN iOR TECHNICAL ENGINEER. 

orkshop, foundry and D.O. experiences. 
—Fully detaiied particulars as to genetal education, 
technical training, experience, age and salary required. 
to be addresses to 2305, The Engineer Office. 205 a 





ANTED, SUPERINTENDING RUNNING ELEC- 
TRICAL and MECHANICAL ENGINEER, to 

Take Charge of Shop and Automatic Machines ; must 

have good factory experience and organising | ability — — 

Address, with full details in confidence, to * ae 

c/o J. W. Vickers and Co., Ltd., 5, Nicholas- ef E. C. 








ANTED, TRAVELLING SALESMAN and DE- 
MONSTRATOR, with mechanical engineering 
experience, of good appearance and address, able to 
handle correspondence, &c. Knowledge of Tramway 
Work an advantage, but not essential. Salary, com- 
mission, and expenses.—Address, P2417, The Engineer 
Office. P2417 a 





eke ees © gd 27 to 82, NEEDED 
| Daw ie Pulverising 
| A ally a cimnt, 
other trades; similar experience necessary. 
high-grade, brainy, smart men who CAN secur 
orders on own account need apply. Should be expert 
correspondent. Considerable. travelling necessary. 
State experience, salary, w! free, -—Address, 
2667, The Pasiacer Office. 2657 A 





NGINEER, Specialising in_ Hot Wiper, Steam 
Heating and Ventilating, WANTED AT ONCE. 
While having thorough knowledge of Fixing and Work- 
ing all kinds of Cooking and Heating Appliances and 
experience in handling men, he must be Qualified to 
Prepare Schemes for Institutions, Works, and Large 
Buildings generally, and to interview heads of boards 
and professional men, d to negotiate contracts.— 
Address, 2697, The Engineer Office. 2697 A 





Department. 
cated, good practical and technical srpinins. 
also selling experience.—Apply, prin full dase 
f age, experience, and salary Sse ired 
NOLD, Didsbury, Man- 


| ges erm WANTED for Sales Di Well 


Lid., Burnage Works, 





for High-class Oil Engine Trade, Eastern and 
uth-Kastern Countles.—State experience and sa 


Eas SALES REPRESENTATIVE WANTED 
74 tae Kingsway Publicity Service, 84, Kingsway. 
Ww.c 





. JUNIOR DRAUGHTSMAN or AD- 

ANCED IMPROVER, for small progressive 

jy mafhifacturing O11 Engines + preference given to 

in Small Two-stroke Vertical Oil 

Engines t “permanency to right man. @ age, @- 

perience, salat¥ required and ae ae 
2588, The neer Office. 

for 

istrict 

ce rane 

Pneumatic, 





ANTED, MECHANICAL DR. BAUGHTSMEN N 


Engineering 
ed on Genera) Engineering Work, 
Mic ines of a _vyery varied character, 
Hydraulic and Electric, and some Boiler Plate and 
Constructional Work. Applicants must have had 
ual Workshop Exnertence and be capable of making 
such complete deicns and working drawings with 
quantities, &c., as to ensure efficient production in 
works. —Address, stating fully, age, experience, com- 


plete record and wages required, 2807, The Engineer 
Office. 2807 A 





ays. TWO MECHANICAL DRAUGHTSMEN, 
Men having some knowledge of lift work pre- 
ferred.—Address, 2734, The Engineer Office. 2734 A 


ANTED, THREE DRAUGHTSMEN. with Con- 
siderable exnerience in Steel Works Design, 
Manufacture and Maintenance of Plant and Machiuery, 
including Rolling Mills, Furnaces &c., for large 
steel works in India; three vears’ agreement: free 
passage out and home. None but experienced men 
with the right qualifications need apply.—Renly by 
letter only, giving age, salary expected and references, 
in confidence, Capel mee New 





: 94 


» BM. 


ANTED, TWO FIRST-CLASS DRAUGHTSME N 
W used to Iron and Steel Works Practice.— Write. 
stating age, experience salaty required and whether 
married or single, 2451, The Engineer Office. 2651 4 7 








ONSTRUCTIONAL DRAUGHTSMAN. Must be 

first-class man, with considerable experience 1” 
Design and Details of all types of Constructional 
Work. Only qualified men able to see jobs through 
without a lot of of Sper al need fpr: —State are, 
walification, reguired, to Construction al 
Department, FRODINGHAM IRON and STEEI ¢ 

-» Scunthorpe. 2801 Aé 


CTLIONAL ee WORK .— DESIG !NING 

ower GHTSMAN REQUIRED for Liverpool dis 

trict. Please state age, cieitaea and salary agapired. 
Address, 2735, The Engineer Office. 2735 











‘For coatinuatien of Situations 


Open Advts. see pags iii 












Must 

On of Tro: 
er, prefer 
NOWledge of 
O carry on 


Cessortes, 
{ Take 
“ ay 
when ‘at 
litroduce 
idence. — 
2784 4 

ee 
UTRED 
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The Baghdad Railway. 
No. II.* 
By Major DERWENT GORDON HESLOP, R.E., 


Late Military Control Officer of the Maintenance and Locomotive 
Departments of the Baghdad Railway. 


Wiru reference to the first article on the Baghdad 
Railway, which appeared in our issue of the 12th inst., 
we give below a short amendment dealing with 








Section VIII. of the line—.e., Mosul to Tekrit. The 
section in question is approximately 142.9 miles in 
length, and the writer of the article stated that no | 
actual works had been constructed on it, though the | 
survey had been made, 
From information which we have since received, it 
would appear that this statement is not quite correct. 
At the conclusion of the hot weather and preparatory | 
to the advance of the Ist (Indian) Army Corps up the | 
Tigris in October, 1918, the construction of the line | 
was pushed forward some 10 to 20 miles north from | 
Tekrit, the same gauge—4ft. 84in.—being maintained. | 
ft With the surrender of the Turkish 6th Army at the 
beginning of November, 1918, and consequent cessa- 
tion of hostilities, the line was continued to the present 
railhead at Baiji, some six miles south of Fatah, a 


is 2.5 per cent., or 1 in 40, but on curves of 400 to | has also been taken where cuttings occur, and the 
800m. radius that gradient is reduced to 2.3 per | drains on the formation in cuttings are all built with a 
cent., or 1 in 43.5. Long sections of such gradients | masonry retaining wall for the ballast. There are 
occur in the Amanus and Taurus Mountains. The|many embankments in the Taurus and Amanus 
maximum load with two engines at present taken on | sections over 20 m. in height, and they are likely to 
them is 260 tons, The minimum radius is 400-m., | give a great deal of trouble in winter, as the slopes 
and there are very many curves as heavy as that. | have not been taken out to their full width. In the 
Curves having radii between 400 and 1500m. are} Amanus Mountains there are three banks which are, 
provided with transitions. In tunnels on curves the | at the time of writing, still moving down the hillside, 
centre line of tunnel and the centre line of the railway | and permanent gangs were employed to make up the 
are varied to the extent shown in the accompanying | leeway. 


table. Some of the rock cuttings in the Taurus Mountains 

Table of Variation of Centre Line in Tunnels. were taken out vertically, and many falls of large 

Cones -_ er 6 poe have occurred even in dry weather, 

F eed and at the present time every rock cutting of any 

| Balin of ior importance is patrolled night and day to ensure the 

400 m 0.13 safe passage of trains. 

500 m 0.11 Between Ras-el-Ain and Nissibin the railway will - 

hs certainly have to be closed during the winter, as no 

800 m 0.07 | ballast is provided in this section, and the permanent 

900 m 5 0.07 way was laid direct on to the original ground, which 

pp 0.05 at this part of the line consists of the soil known as 

me — black cotton, and is the very worst possible. Refer- 


At all abrupt changes of gradient vertical curves have | ring again to the permanent way, the bad habit of 
been introduced. running construction trains on the permanent rails 
The gauge of the line is 4ft. 8fin., or 1.435 m. The | cn soft unballasted banks has been followed, with con- 








ENTRANCE TO THE GREAT BAGATCHE 


gorge in the Jebel Hamrin Range, through which the 
river Tigris flows. During November and December | 
British and Indian units of the 18th Division were | 
employed in constructing embankments and cuttings | 
on this particular section ; those units were afterwards 
relieved by Turkish prisoners of war. The actual work 
of laying the metals, which were manufactured by 
the Tata Steel Company, was carried out by Technical 
Units of the Indian Army, and by the New Year of 
1919 a daily service of one train each way was run 
between Baghdad and Baiji, saloon carriages having 
been obtained from the Great Indian Peninsula 
Railway. 

Permanent station buildings have still to be con- 
structed on this section, though excellent arrange- 
ments have been made at Tekrit and Baiji for watering 
locomotives, tanks having been constructed and 
water pumped up from the Tigris, which, at these two 
stations, is some two miles distant. 

Just as we go to Press we hear on very good | 
authority that the railway has now reached Kalaat- 
Shergat—akout 40 miles south of Mosul. Reports 
published in the Press state that the line had been 
cut some miles south of that place.—Epb. Tuer E. 


| 





PERMANENT Way, GRADIENTS, CURVES AND 
EARTHWORKS. 
_ The maximum gradient of the Baghdad Railway 
* No. I. appeared November 12th 1920. : 








| ballast is used throughout. 














TUNNEL STARTING A TUNNEL IN THE AMANUS MOUNTAINS 


rails are of flat-bottomed section, and weigh 37} kilos. | sequent permanent deformation of the rails, and, in 
per metre, or just over 75}1b. per yard. They are | Some cases, damage to the steel sleepers also. This 
12m., or just over 39ft. 3in.,long. A drawing of the | is particularly noticeable between Islahie and Median 
junction between two rails, which also shows the shape | Ekbese, where the banks are all of black cotton soil. 
of the fish plates, is given on page 525. The rails were | Unfortunately, this section is one of the very worst 
manufactured in Germany by the following firms :— | on the line for malaria, and no gangs can be induced 
Krupp of Essen, the Deutscher Kaiser Gute Hofinungs | to live there, and, in consequence, the state of the 
Hiitte, the Rheinische Stahlwerke and Wendel. road is so bad that a permanent speed restriction of 
The sleepers are of trough section steel, and weigh | 25 kiloms. an hour is imposed. The general running 
52 kilos., or just over 114} ib., each. On low gradients | condition of the line is, however, exceptionally good, 
there are sixteen sleepers to a rail length, but on and it is only at such places as that just mentioned, 
gradients of 2.5 per cent. eighteen sleepers are placed and of which there are comparatively few, that the 
to a rail length, or at a distance apart of about | road is in bad order. 
2it. 24in. from centre to centre. They were manufac-| In some of the tunnels, particularly the longer ones, 
tured by the same firms that made the rails. The rails | the condition of the road leaves much to be desired, 
are fastened to the sleepers by, on the outside, a lug | both as to line and levels, there not being, as there 
formed on the tie plate, and on the inside by means of a | undoubtedly should be, permanent centre line and 
bolt, nut and square clip, details of all of which are | level pegs fixed at very frequent intervals to assist 
shown in the drawing on page 525. The fish-plates | the platelayers. 
have six holes. There are forty-seven special steel| Kilometre and hectametre posts have been fixed 


| sleepers for points and crossings, all having their | from Konia as far as Karapounar, but for the rest of 


numbers stamped on them. All crossings are 1 in 9, | the line there is no means of knowing the chainage 
and are of forged steel. The points are 5m. long. | except at the stations. According to the terms under 
Except where the line has not been completed, stone | which the kilometric guarantee was given by the 
| Turkish Government, the line had to be chained in 


Extraordinary care was taken in the training of hill | the presence of an official of that Government, and 


| streams, in many places the stream bed having been | upon the outbreak of the war the chainage was 


| lined with masonry in lime mortar for over 100m. stopped. Gradient posts have been fixed for nearly 
' away from the railway embankment. Particular care | the whole length of the line. They consist of T-iron 
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posts with arms of 2in. flat iron, fin, thick. Upon other conditions it is probable that that alignment 
them is painted the rate of the gradient in red figures | would have been accepted, but as speed of constru- 
and the length of the gradient in black figures, thus | tion was of the utmost importance it was’ decided to 
“ 95% —1485 m.”’ All the red figures have, however, | construct on the present location, as, by being prac- 
been washed out, or have faded in the sun, and only | tically on the edge of the river banks, opportunities 
the very newest posts can be read from a passing | for lateral attack were frequent, and driving from both 
train. ‘The radii of all the curves are neatly painted | ends of each tunnel made possible. 
on iron posts about 1ft. out of the ground, and fixed| The rock is hard limestone with pockets of clay. 
in the formation, about the centre of the curve to | Very little trouble was experienced with any of the 
which they refer. They cannot, however, be seen | tunnels with the exception of the first one, at kilom. 
from @ passing train, | 293, in which several springs of water were tapped 
" | about 600 m. inside the tunnel. 

Tue Taurus TUNNELS. | On one occasion a spring caused a considerable fall 
The series of tunnels through the Taurus Moun- | of rock from the roof, and imprisoned fifty men who 
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“Tre Encincea” 


VARIOUS SECTIONS OF TUNNELS 


tains Commences properly at] kilom, 293, and con- were working in the tunnel at the time. A lateral 
tinues to Hadjikiri station, kilom, 306, a, total dis- | drive was made from the hillside and the men were 
tance of 13} kiloms. There are smaller tunnels on | extricated in forty-eight hours, suffering no casualties. 
both sides of these stations, but they are all short | The concrete arch bridges joining up the tunnels 
and call for no special remark. The total length of | were all constructed first, before the tunnels were 
tunnelling in the Taurus is 11,796 m., divided into | really commenced. The materials for the concrete 
twelve tunnels made up of the following lengths ;— | and the centering for the arches was taken along the 
1726m., 7llm., 603m., 37m, 540m., 237 m., | Service road at the top of the hill and lowered by 
135 m., 1220} m., 534 m., 37944 m., 165 m., 2093 m, | means of rack railways to the sites, in one case the 
In the total distance, therefore, of 134. kiloms. there | height being 400 m., The centre line and levels for 
are only 1704 m, of open work, and in this length there | the bridges were given by theodolite from the trigo- 
are 3314 m. of bridging, the largest opening being a | nometrical stations either at the site, or, if.that were 








tangent was produced beyond the point of curvature 
right out into the open to assist in checking the instru 
mental work.’ All the turinels, with the!exception of 
two short ones, are on curves, the minimum radius 
being 400m. In one tunnel there are three curves. 
The gradients in the tunnels vary between a mini- 
mum of 2 per thousand and a maximum of 18 per 
thousand, which continues for @ distance of 3920 m. 
The Taurus tunnels were opened for broad gauge 
traffic on October 9th, 1918, about one month before 
the Armistice was.made with Germany. From 
January, 1917, narrow-gauge “Decauville ,trains had 
been run through the tunnels, and were driven by 
steam fireless locomotives. Starting from Hadjikiri 
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| with a pressure of 14 atmospheres, they took 50 tons 
to kilom...292}, at’ which point they arrived with a 
| pressure of 6 atmospheres only, and were then re- 
| charged from the power station. On the down journey 
| from kilom. 292} to Hadjikiri, with the favourable 
| gradients, the engines took 100 tons. 
A regular daily service, for military purposes only, 
| was run, there being six trains a day in either direc- 
| tion, and those trains supplied both the Mesopotamian 
} and Palestine armies with supplies, ammunition, &c. 
, Previous to the Decauville line being instituted, 
| motor lorries transported men, munitions and supplies 
| over the service road. Broad gauge engines for use 








concrete, viaduct having one 33 m., one 10 m., and one 
5 m. span arches. .The longest. distance-in the open 
between any two tunnels is 175 m., and this is a bank | 
over an 8 m. surcharged concrete arch. 

The alignment of the tunnels and the railway | 
follows very closely the course of the river Chakit, 
which is first encountered at Ouloukichla and is | 
finally left at Kelebek station. At kilom. 293 the | 
formation level is only 3m. higher than the flood | 
level of the Chakit Su, but by a succession of steep | 
falls the river is, perhaps, 500 m. below the railway 
at Hadjikiri. The banks of the river are precipitous 
limestone rock with no foothold for man or beast, 
The scenery can only be described as terrific. The 
preliminary survey was made from the other side of 
the gorge which, in places, affords a precarious foot- 
hold and even allows, at the summits of the moun- 
tains, an instrument to be set up and sights to be 
taken to the ravines on the other, or railway, side 
of the river. Whilst the preliminary surveys were 
in progress a service road about 20 kiloms. in length 
and costing 1,800,000f. was constructed. This road | 
8s 4m. wide, and is an engineering feat in itself. It | 
traverses in some places the very tops of the moun- | 
tains, while at others it descends to the gorges by a 
series of zigzags. Several tunnels and many tempo- | 
rary wooden bridges and causeways were made for it. | 

The triangulation was divided into three stages, 
the primary, secondary and tertiary series of triangles. 
The base, 480 m. long, was established close to the 
river Chakit at kilom. 293. The instruments used | 
were 6in. transit’ theodolites and tacheometers of 
German make. In addition, a photographic theodo- 
lite made by Carl Zeiss, of Jena, was used with great 
success for topographical work and, after considerable 
practice in its use, was preferred to ayy other instru- 
ment for that class of work. The engineer who located 
the line through the Taurus Mountains was of Greek 
nationality, by name Mavrogodato. To him the 
writer is indebted for most of the information con- 
tained in this and other chapters. 

The preliminary scheme was to make one tunnel 
only, approximately 11 kiloms. long, joining kilom. 
293 with Hadjikiri. The tunnel would have had 
only one curve, about midway in its length. Under 











| difficult, from the other side of the Chakit River, 


whichever proved most convenient. | on the_other side of the Taurus and Amanus Moun- 
It savs a great deal for Mr. Mavrogodato’s accuracy ! tains were taken through the tunnels on two specially 
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“Tue Encincer” 


ELEVATION, SECTION AND PLAN OF JOINT BETWEEN RAILS 


| that these"bridges, nearly all of which are on ctirves, | Constructed Decauville trucks, one taking the boiler 
| proved to be correct in line and levels with the tunnels | and the other the frame, cylinders and wheels. 


when completed, there being, the writer was assured | *; The tunnels, where not in unlined rock, have ashlar 
by him, no appreciable error. This accuracy is | masonry abutments and concrete arches, the latter 
accounted for (a) by the extreme care taken in the | being very roughly executed. 

measurement of the base line, (6) by the fact that all The shuttering for the arches consisted of steel 
instruments used were new and in perfect adjustment, | rings with 4in. by 4in. timber slipped in, the length 
and (c) that horizontal and vertical angles were read | of shuttering put up at a time being 4m. to 6 m. 
six times, by three different observers at each trigono- | Headings 1.80 m. by 1.60 m. were driven first through 
metrical station. Very laborious calculations were, the tunnels, the average rate of progress being 100 1. 
of course, necessary, and the plans and tables of the ,a month. They were usually placed at the bottom of 
trigonometrical survey and the calculations show the tunnel cross section, so as to permit of being 
with what great care the survey was made. Every | widened out for the Decauville track later on. Steel 
advantage was, of course, taken of the nearness of | drills, of a length of 4 m., were driven by compressed 
the tunnels to the hillsides, and in ore tunnel the air hammers made by Demarg and Flotiwell, of 
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Germany. Some American drills were tried, but the 
plant took so long to lay down and take up at each 
blasting that their use was abandoned. The holes 
were 1m, to 14m. in length, and 20 to 25 were fired 
by hand at a time. No electric firing was employed, 
on account of the difficulty in counting the shots. 
Compressed air was used after each period of blasting 
to clear the tunnels of dust and burnt explosives, 
it usually being about 20 min. before the men could 
go back to work. Nubel’s dynamite was the principal 
explosive used, though many others were tried. 

Power stations were established at Bélémédik, 
kitom. 2924, and at Hadjikiri, the latter being a 
reserve station only, and seldom used, Bélémédik 
furnishing the power for all the Taurus tunnels. Four 
stationary engines of the semi-portable type and of 
180 horse-power each were installed at Bélémédik, 
and they drove four dynamos each generating current 
at 6500 volts. 

The labour employed in the tunnels was composed 

principally of Croats, Italians and Austrians from 
the Alpine regions, and Greeks from the silver mines 
of Anatolia. This skilled labour was paid about one 
Turkish pound a day, including rations, the Turkish 
pound being equal to 15f. in peace time, now about 
6f. Unskilled labourers, who consisted principally of 
Russian prisoners of war, were paid 60 to 70 Turkish 
piastres a day, that amount also being paid for native 
unskilled labour. The sum included rations. 
‘Some of the tunnels are lined throughout with 
cement concrete in the proportion, for the abutments, 
of 1 cement, 3 sand, and 6 broken stone, and for the 
arch rings 1, 2, 4 respectively. This was the quickest 
method of construction, though it was very much more 
expensive than other methods. Cement concrete 
in situ cost the Baghdad Railway Company £5 
sterling a cubic metre, the cement, coming from 
Constantinople, costing £25 sterling a ton. Coal cost 
£20 sterling a ton. These are, of course, ‘“‘ war 
rices.”” 
, A good deal of sickness amongst all ranks occurred 
during the year 1916, there being a bad epidemic of 
cholera and typhus imported by Armenian and Rus- 
sian prisoners, and there has been a lot of intermittent 
and malignant malaria right up to date. Inoculation 
for all these diseases was made compulsory by the 
Germans, and this stopped the typhus and cholera, 
but malaria still continues, though in a much lesser 
degree. 

All work on the tunnels was done departmentally, 
the conditions being such, during the war, that no 
contracts could be made. The general supervision 
of all work was under the chief engineer, Mr. Mavro- 
godato, and under him were employed men of prac- 
tically every European nationality except British ; 
German and Swiss engineers being, however, pre- 
dominant. 

Crossing the Amanus Mountains between Mamourié 
and Islahie—or, to be more particular, between 
kiloms, 476 and 511 from Konia—the Baghdad 
Railway traverses fourteen tunnels of the following 
lengths in metres :—1019, 176, 216, 430, 134, 106, 
230, 432, 421, 4904—-Grand Tunnel de Bagtché—67, 
166, 370, 535, a total length of 9206 m. of tunnelling. 
With the exception of the Grand Tunnel de Bagtché, 
all the tunnels are lined and call for little remark. 
Some of them still have the portals unfinished. 

The Bagtché Tunnel, nearly 5 kiloms. in length, is 
lined for 3 kiloms. only, it being safe to leave the 
remaining 2 kiloms. unlined. This tunnel took six 
years to complete, it being opened for traffic on 
August Ist, 1917. It is reported to have cost about 
£200 per metre run, bringing the total cost up to 
£980,800 sterling. 

The tunnel was constructed from either end, there 
being no possibility of vertical shafts, owing to the 
height of the mountain above it—some 600m. It 
goes through hard Jimestone rock with clay pockets. 
Some trouble was experienced with springs during 
construction, but the places where they occurred have 
been lined, and are now safe. Porphyry was struck 
at a point about halfway in the tunnel, and the pro- 
gress in the heading through that strata was only 
10cm. a day. Luckily, there was only about 2 m. of 
it. 

The gradients through the tunnel being fairly light 
—the maximum gradient being 8 per thousand for 
1057 m.—the ventilation is good. The alignment is 
straight with the exception of about 50m. of curve 
at the Mamourié end. The probable cost of the four- 
teen tunnels in the Amanus Mountains, taking the 
remainder at £120 sterling a metre run, is £1,417,040. 

Power stations were established at Entilly and at 
Airan at the entrances to the long tunnel. Decauville 
trains had been run through the tunnel since January, 
1917, Previous to that time all traffic was transhipped 
at Bagtché and taken over the mountains by motor 
lorry, and thence by’ Decauville train to Islahie, 
whence it’ proceeded by the broad gauge line to its 
destination. . 

In addition. to the Taurus and Amanus tunnels, 
there are twenty-seven others, totalling 2861 m. in 
length, distributed over the line, but these tunnels 
are all short. and call for no special remark. 

In June, 1914, it is said that all work on the Taurus 
tunnels came to'a standstill, owing to want of funds, 
but at the personal command of the Kaiser, the 
Deutsche Bank advanced £4,000,000 sterling to the 
company without security, to carry on the work. 











Institution of Mechanical Engineers 


THE Institution of Mechanical Engineers met at 
Storey’s-gate, Westminster, on Friday evening last 
to discuss a paper on the sterilisation of water by 
chlorine gas, Gontributed by Captain J. Stanley 
Arthur, of the United Water Softeners Company. The 
President, Captain Riall Sankey, was in the chair, and 
after the usual formal business of the meeting, he 
invited Captain Arthur to read his paper, of which 
we begin a reprint on page 531. 

The paper describes the author’s experiences in 
France and Belgium during the war, in providing 
potable water for the troops, and gives detailed 
descriptions of the apparatus employed. The water 
carts used in the early days of the war, which em- 
ployed bleaching powder as the sterilising reagent, 
had soon to give way to a more scientific system, and 
chlorine gas, stored as a liquid in steel bottles, was 
adopted in place of the bleaching powder. The chief 
difficulty in using chlorine for the purpose arises 
from the fact that while it is comparatively easy to 
handle when dry, the gas becomes intensely corrosive 
as soon as it is moist. At the same time it is not 
easy to add the chlorine to the water to be sterilised 
at an even rate, when the gas is taken from bottles, 
on account of the variations in the pressure as the 
supply diminishes. The apparatus devised by Wallace 
and Tiernan, of New York, however, overcomes these 
difficulties, and its adoption, as described by the 
author, enabled the capacity of the sterilising units 
sent to France to be increased from 400 gallons to 
1200 gallons per hour. The output of the plants 
could be pushed even beyond that amount, but it is 
necessary, when sterilisation has to be effected very 
quickly, to use more than the normal proportion of 
chlorine. Most of the chlorine is absorbed by the 
water in the process, but a small excess of gas must 
be added to ensure sterilisation, and this, if left in the 
water, gives it an objectionable taste. Sulphur-dioxide 
gas is therefore added after sterilisation to remove 
the excess chlorine, hydrochloric and sulphuric acids 
being formed, but in such minute quantities as to be 
unnoticeable. One of the great merits of the chlorine 
gas process, as compared with the older bleaching 
powder system, is that it is unaffected by climate, 
while the powder is, of course, very quickly spoiled 
by keeping in a moist atmosphere. On the other 
hand, however, the gas apparatus is rather expensive 
in first cost for small installations, and in such cases 
bleaching powder is more economical. 

In calling for a vote of thanks to the author, the 
President remarked that the sterilisation of water 
was not a subject which directly concerned mechanical 
engineers, but it was necessary for them to have some 
knowledge of the general principles of the processes 
to understand the machines employed, which be- 
longed, of course, to a branch of mechanical 
engineering. He then invited Dr. S. Rideal to open 
the discussion. 

Dr. Rideal said that in view of the fact that he was 
really a chemist and bacteriologist, he had some hesi- 
tation in opening a discussion at the Institution of 
Mechanical Engineers, and went on to comment on 
the historical of the paper. Chlorine, he said, 
was used long before the Boer War, when it was first 
extensively used by the British Army as a sterilising 
agent. Both chlorine and bromine had been used 
for the purpose during the epidemics in Hamburg 
and Altona, fifteen years earlier. It was in 1912 that 
he saw Major Darnell’s apparatus at work in Phila- 
delphia, and he would have expected, in these circum- 
stances, that the Americans would have dispatched 
effective sterilising plants to Europe much more early 
in the war than was actually the case. The chief 
difference between chlorine and bleaching powder 
lay in the fact that the former was effective in an acid 
condition, while the powder needed the presence of an 
acid to liberate the chlorine, which, in either case, was 
the active oxydising agent. Bromine, he said, had 
been used by the German army during the eighties 
and nineties of last century, and was carried in small, 
thin, glass globules, which were broken when the 
contents were required. The relative activities of 


chlorine, bromine and iodine were in much the same | Ge 


ratio as their atomic weights, being in the order of 
24, 64 and 100 respectively—-the atomic weights are, 
ot course, 35.46, 79.92 and 126.92. Dr. Rideal sug- 
gested that if it was necessary to add sulphur-dioxide 
to remove any excess of chlorine in the water, it 
seemed probable that a further chemical might have 
to be used to eliminate excess of the sulphur-dioxide, 
and suggested the use of hydrogen-peroxide, which 
is tasteless, or potassium or sodium permanganate, 
for the purpose of removing the excess chlorine. 
Major-General Sir William Liddell spoke as a user 
of the plants described in the paper, and described 
the arrangements. which he made in Belgium for the 
rapid advance of a large body of troops. As a matter 
of fact, these preparations ultimately proved unneces- 
sary, since the advance was never carried out, but 
he was sure that on many occasions the quick provision 
of water, by means of water lorries, saved our troops 
from having,to retire,, He had constructed a system 
of sand filters on the banks cf the Yser, but. they were 
a failure: A scheme of sedimentation with alumino- 
ferric, for eight hours, followed by the addition of 





bleaching powder, was then tried with complete 
success, and the water was pumped from 15 to 20 
miles up to the front. Some idea as to the effective- 
ness of the arrangements made by the British Army 
to provide proper drinking water might be gathered 
from the fact that while there were from sixteen to 
eighteen thousand cases of enteric in the French army, 
there were only one thousand in the British. 

Dr. E. K.; Rideal. had had. considerable experience 
with chlorinating plants during the war, and gave an 
amusing account of the difficulties he experienced in 
preventing stores of sterilised water being. con- 
taminated by being used, for bathing and such like 
purposes, There were, he said, two distinctive systems 
of chlorinating ; one, as described by the author, in 
which the chlorine was added directly to the whole 
bulk of the water, while in the other a comparatively 
small volume of water was treated with a relatively 
large quantity of chlorine and this water subsequently 
added to the main volume. We did not gather which 
system the speaker advocated, but it is evident that 
the second might prove very convenient where the 
places of consumption were widely scattered. One 
of the chief difficulties in using chlorine as a steriliser 
was the necessity of accurately measuring very small 
quantities of the gas, as an excess might be very 
dangerous. There were three systems of measuring 
available, the Venturi meter described in the paper, 
the displacement meter, and the electric resistance 
wire meter. The Venturi meter suffered from the 
drawback that it involved the use of a glass diaphragm 
with a very small orifice, which might easily get 
choked up. The displacement meter was better in 
this respect, but he thought that the electrie system, 
in which the resistance of a wire stretched across the 
path of the gas, is influenced by the cooling effect of 
the current of gas; might he developed to provide a 
very serviceable instrument. He pointed out that 
it was necessary to make frequent tests to control 
the proper working of sterilising plants, and said that 
he had found a platinum wire in a copper tube, acting 
as a battery, very effective in showing the oxidation 
potential of chlorine. It was very noticeable that the 
taste left in the water after it had been chlorinated 
was very different with vegetable and animal pollu- 
tion, being much more offensive in the latter case. 
The cause of the difference, however, was obscure. 

Mr. W. Paterson complained of the impression 
which might be gleaned from the paper that all 
our knowledge of chlorinating water came from the 
United States, whereas such was not at all the case. 
In mentioning Maidstone as being the first place 
where chlorine was used for sterilising purposes, the 
author was, he considered, hardly correct. As a matter 
of fact, a1 in 300 solution of bleaching powder was used 
there in 1897, during an epidemic of typhoid, but only 
to flush out the mains which had been contaminated. 
The source of the pollution was then cut off. Mr. 
Paterson pointed out that due regard should be given 
to the classic researches into the subject by Dr. 
Houston, which were: given in the Fifth Report of the 
Sewage Disposal Board, and said that he considered 
the first occasion when chlorine was used was in 1903, 
when an officer of the Indian Army anticipated the 
Americans by some nine years. He also showed, by 
means of a Jantern slide, an apparatus which was com- 
pleted in 1913. Mr. Paterson advocated the use of 
sodium sulphite for absorbing excess chlorine, 
and said ‘that if proper care were taken in hand- 
ling the apparatus there was practically no choice 
between the taste of water sterilised by means of 
chlorine gas and with hypochlorite of lime—hleaching 
powder. He also showed a lantern slide of the plant 
installed in the New River for adding chlorinated 
water to the supply, for North London, as it flowed 
down the channel, by means of a perforated pipe 
hung in the fairway. 

Mr. V. Hjort exhibited a number of slides depicting, 
among others, an early chlorinating plant of 1915, 
another for combating metallic poisoning, and the 
American type which ultimately became the standard. 
He said that he had found it possible to get an output 
of 2500 gallons per hour, for a period of thirty-two 
hours, from a 1200-gallon plant, and that, on occa- 
sions. sterilised water had been supplied in the trenches 
seven minutes after they had been taken from the 
rmans. 

Captain A. W. Stickings said that he had taken the 
first steriliser out to France, and that our equipment 
ultimately comprised 30 plants which dealt with 
60,000,000. gallons of water. The sterilised water 
might have an objectionable taste as it was pumped 
into the mains, but he found that after passing 
through, say, three miles of piping all taste had 
vanished, as the excess chlorine was absorbed on the 
way. In any case it was necessary to leave from 
0.5 to 0.75 parts in a million of chlorine, in the water, 
to preserve it during carriage. 

Mr. W. H. Patchell told the meeting how, remem- 
bering that. this paper was on the programme, he 
recently took special note of the water supply of 
Detroit, in: America. He said that Mr. Leisen, the 
engineer there, had used chlorine since 1915, by bub- 
bling it into the water at a pressure of about 10 Ib. 
per square inch. When Mr. Patchell first arrived in 
the city he was struck by the taste of chlorine in the 
water, but after ten days did not notice it. The water- 
works at Detroit handled 150 million gallons of water 
daily. Incidentally, Mr. Patchell' remarked thet he 
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noticed wooden pipes, similar to those occasionally 
unearthed in London, had been used in Detroit 
within the last hundred years. He also read an extract 
from a catalogue of Wallace and Tiernan, which 
showed that Dr. Houston’s investigations were appre- 
ciated in America. 

Mr. T. Bouts asked the author to give some informa- 
tion as to the. quantity of chlorine necessary for 
sterilisation, and Mr. H. W,. Marshall inquired as _ to 
the kind of poisoning referred to in the paper as 
“metallic.” while Mr. Butterfield described | the 
system of distributing chlorinated water ‘on the 
Kuphrates in bottles, and pointed out that practically 
all our supplies of bromine came from Germany. 

In his reply to the discussion. Captain Arthur said 
that although the orifice of the Venturi meter tended 
to clog up. it was easy to clean it by means of carbon 
tetrachloride, and suggested that the reason why the 
Americans are so much ahead in the use of chlorine 
for water sterilisation is that their sources of supply 
are always polluted. 

At the conclusion of ‘the meeting Mr. Pater- 
son showed an apparatus at work, ‘with com- 
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pressed air in the place of chlorine gas, in which 
the difficulty of keeping the chlorine dry right up to 
the point where it was added to the water, was over- 
come by using a pulsating gas meter and by leading 
the gas into a tower down which the water was 
sprayed. The meter took the form of a U-tube of 
glass about Ijin. in diameter, with a small U-tube 
connecting its two limbs, as shown in the sketch: 
The bottom of the tube was filled with hydrochlorie 
acid. The gas was admitted at the top of the right: 
hand leg of the U-tube, and its pressure drove the 
acid gradually into the left-hand leg, pumping out 
the gas in the chamber at the top in the process. At 
the same time the acid in the small U-tube was 
forced forward until it was all blown out to the left. 
The two legs of the main U-tube were thus placed in 
communication above the acid,.which would conse- 
quently return to a level and refill the small;U-tube 
from the right, or lower, end. The cycle was then 
repeated. The apparatus can be relied upon to act 
with extreme accuracy and slowness, 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


IMPURITIES IN STEEL. 


Srr,.—-We have been very much interested in Mr. Brearley’s 
letter on ‘“‘ Impurities in Steel,’ published in Toe ENGINEER 
for October 15th. The views which he puts’ forward regarding 


climates and use, has, for two generations, been fully justified by 
the safety and durability obtained. 

We-ully agree with Mr, Brearley that such a figure a8 , 035 per 
cent. as thé limit for sulphur and phosphorus, which appears in 
certain railway material specifications, e.g., tires, cannot be 
upheld by the results of either experiment or practice, In such 
cases a limit of .05 per cent. would be just as satisfactory a safe- 
guard, and even then should be used with discretion in the final 
question of rejection or acceptance of the articles, provided they 
are satisfactory in other respects. It should be borne in mind that 
Acid Bessemer steel rails with a phosphorus content up ‘to 
.07 per cent. and over have given excellent service and have 
shown no indications of brittleness. In the present conditions 
of steel manufacture in this country the insistence upon such 
limits as .035 per cent. cannot be excused, and can only hamper 
the manufacturer and lead to decrease of output, increase in 
price, and the probable neglect of important considerations to 
which his attention should more properly be directed. In steel 
made by an acid process the available supplies of raw materials 
to produce such “ pure” steels are insufficient to provide even 
a portion of the required output ; while in steel made by the basic 
process the additional proceedure required for special purification 
from sulphur and phosphorus may lead to the introduction of 
other defects which are far more serious than any which could 
possibly be caused by the small percentages of impurities it is 
desired to eliminate. 

Many factors such as bad conditions of casting; improper heat 
treatment, burning, &c., may introduce defects infinitely worse 
than the mere presence of a few extra hundredths per cent..of 
sulphur and phosphorus, and such defects may, without careful 
supervision, fail to be revealed either by the ordinary mechanical 
or chemieal tests. In neglecting such possibilities the framers of 
many specifications must, to the minds of those conversant with 
steel works practice, often be guilty of straining at the gnat of 
purity and swallowing the camel of structural unsoundness. 

The chemical laboratory is a comparatively recent addition 
to the steel works, and from. the view of the manufacturer serves 
a most useful purpose in governing the quality of his raw 
materialsand the consistency of his finished products. The engi - 
neer would appear in many cases only to have realised that certain 
possibly undesirable impurities can be present in steel and can 
be estimated by analysis, without grasping the true significance 
which the analysis figures have for the metallurgist. He appears, 
in fact, to place an inflated value on the results of an analysis 
which the metallurgical chemist would be the last to claim. 

Apart from the chemical analysis, it appears to us that. in 
most cases the specifications are apt to overlook one of the most 
important mechanical properties, of steel in relation to its 
behaviour in service—i.e., the elastic limit—and to attach undue 
importance to the ultimate strength, to. which it bears no neces- 
sary or fixed relation. The majority of failures of railway material 
are due primarily to alternating stresses, which, owing to faulty 
design, defects in the steel, or unappreciated conditions of ser- 
vice, locally exceed the true elastic limit of the material. In 
such eases the ultimate tensile strength, and even the elongation, 
are of minor importance in determining the suitability of the 
material to give satisfactory service. 

Metallurgical science has shown that the most advisable 
method of obtaining a high elastic limit combined with the 
necessary toughness is by means of suitable heat treatment, and 
it is, in our opinion, chiefly the study and perfection of treat- 
ment processes and care in casting and forging which will lead 
to improvement in materials and to their safety in service, 

The past records of British railway materials as regards freedom 
from failure have been particularly good, and it is to the mainten- 
ance of these records under the more exacting conditions of 
modern and future railway practice, together with increased 
strength, durability and resistance to wear, to which our efforts 
should be directed, 

In- view of the particular importance of the subject at the 
present time, when attempts are being made to return to pre-war 
specifications, we hope that others will give their views on the 
matter. C, P. SANDBERG. 

London, November 20th. 


THE CROWN MAGNETIC CAR. 


Srr,—Elsewhere this ear has been described as the “* Wonder 
Car of the World,” and so much interest, both technical and lay, 
is being shown in it that one may be pardoned for seeking to 
trespass on your valuable space to ask for some re-consideration 
of the mechanical or electro-mechani¢al reactions taking place 
between the so-called ‘‘ clutch generator” and the so-called 
*‘ motor ” and as described in your issue of 19th inst. 

The fact of the two armatures being mounted on the same pro 
peller shaft, and therefore condemned to the same speed of 
revolution, would appear largely to rob this system of the useful 
ability to convert power to revolutions or revolutions to power as 
the occasion may demand, which is a strong point.in favour of the 
normal type of electric transmission. 

Again, we are told that the “‘ motor,” on turning the generator, 
increases the magnetic flux until a complete electrical lock is 
established at the chitch ; that is, that a generator is being driven 
through a non-positive eléctrical clutch energised by that 

tor’s own tput, atid that, in addition, the load of 








the undue importance which is attached by many engi to 
the percentages of sulphur and phosphorus in: steel for railway 
materials are in many respects in agreement with the results of 
our own experience. 

Investigations into the behaviour of, materials are too often 
reserved to the few cases in which a failure in service has 
occurred, the greater bulk of material which satisfactorily 
carries out its duties being scrapped without proper records being 
taken of its structure, of its mechanieal properties, or of its com- 
position. 

A fullinvestigation seldom leads to the conclusion that chemical 
composition is a direct cause of failure. If, however, an investi- 
gation is limited to an analysis and possibly a few mechanical 
tests, and no attempt is made by macroscopical and, micro- 
scopical means to seek for structural or other defects, then it is 
easy to draw wrong conclusions and to ascribe the failure to 
composition. Such an explanation is easy to follow and frequently 
receives more attention than a full and detailed report, contein - 
ing a number of metallurgical terms with which an ‘engineer is 
possibly unfamiliar. 

Our own practice as regards the, specifying of ehemical eom< 
position of material is to indicate—as a guide to the manufac- 
turer—the composition and limits of impurities,which we con- 
sider are desirable and most likely to giye a material of the 
required mechanical properties, but by no means to insist. that 
this composition shall be rigidly ‘adhered ‘to, provided the 
required mechanical and special tests are fulfilled. ‘This’ poliey 
which ‘has been ‘applied to railway materials sabséquently 
employed in all parts of the world and under all’ conditions! of 





driving the car is being transmitted through this clutch also. 
There is something wrong here, for we are claiming to get more 
out of the motor—now turned generator—than we are putting 
into it, which is the equivalent of perpetual motion. 

It is conceivable that directly the car over-runs the prime 
mover, the load being now off the clutch, the magnetic field 
supplied by the motor will now hold the members of the clutch 
in synchronised step until the load falls onthe clutch once more, 
when linés ‘of force must be eut to derive the first current to 
enetgise the motor and provide the drag on the clutch armature 
again ; in other words, while the prime mover is driving the car 
*‘ slip ”’ is essential and a complete “ lock ”’ absolutely impossible. 

If these deductions are correct it becomes difficult to see what 
advantage the, Entz system has over a single magnetic clutch 
with a separate exciting dynamo or battery, which would 
admittedly absorb more power than that necessary to drive the 
car only, and my contention ‘is that, 80 far as representing 
efficient ‘transmission as Compared to @ positive drive, that for 
any given work done at the road wheels with this systema prime 
mover must be fitted capable, not. only of doing that work, but 
ofenergising the magnetic clutch also, and therefore more power- 
ful than would be necessary. with positive transmission. Nor 
would the Entz system appear to have any mechanical advan- 
tage over transmission through any ‘infinitely ‘slippable clutch. 
The usual points, of course, in'favour of electric’ transmission’ ‘of’ 
any sort are readily admitted and may, in the minds of many, 
outweigh’ the ‘disadvantages; but the ‘addition of starting 
batteries ‘to the ‘Crown magnetic.” enables the most startling 


“stunt ” demonstrations to be indulged in by a capable salesman 

and from reports that have appeared in the motoring Press it is 
obvious that same may be very misleading to the public while 
made in the best of faith. It is therefore possibly fair eriticisn, 
to raise these points in a journal of accepted standing by lay and 
technical persons alike who are interested in, anything new in the 
motor world, and this must be my excuse for trespassing at. suc, 


length. 
For the W.D.M.D. Synptcare, Limited, 
Great Yarmouth, 8S. P. Curistte, 
November 22nd. General Manager. 


TROUBLE WITH A CHAIN DRIVE. 


Srr,—In 1917 we installed a chain drive to our mill, as, owiny 
to the war, the load had been so much increased that the existin 
gear was not strong enough to drive same. 

The engine driving the mill is a compound condensing beam 
engine, built by Messrs. Hick, of Bolton, about the year 1850. 
It has high-pressure piston 22}in. diameter, low-pressure piston 
40}in. diameter, with a stroke of 7ft. on the crank. The boiler 
pressure is 50 lb. to the square inch, and the revolutions per 
minute 22. 

The chain drive transmitting the load is required to increase 
the speed from 22 revolutions per minute to 172 revolutions per 
minute in two steps. The centres of the first step are 96jin., 
the drive is by a chain wheel of ninety-nine teeth, 3in. pitch, wit) 
chain llin. wide, on to a pinion of thirty-seven teeth, giving 
58.8 revolutions per minute. The second step is 94$in. centres, 
with driving wheel 108 teeth, 2in. pitch, with chain 12in. wide, 
on to a pinion of thirty-seven teeth, giving final speed of 171.3 
revolutions per minute. The load is then transmitted by belt. 
The drive was designed to transmit 250 brake horse-power. 

The working result is, that although the chains run perfectly, 
they continually break without any sign of wear on the links. 
After a break the chain has, of course, to be taken to pieces and 
re-built, all defective links and pins being removed and replaced 
by new. ‘This becomes a most expensive and tedious operation, 
which necessitates the keeping of two spare chains as a stand-by. 
Our engineer's staff examine the chain every alternate week and 
alldefective links are,if found, replaced by putting in a new 
section ; but we are unable to keep the chains running for 
more than six months ata time with any safety. 

The engine, on being indicated with full load by the Vulcan 
Boiler Company, showed 193 indicated horse-power ; therefore 
we consider that we are not overloading the chain. 

The cause of this continual failure is quite incomprehensible 
tous, and we should be much obliged for some comments by any 
of your readers interested in the subject. 

Joun Watney anp Co, 

Wandsworth, 5.W. 18, 

November 22nd. 


HOPETOUN FOUNDRY. 


Srr,—-With reference to the letters of Messrs. J. W. Boulton 
and EF. L. Ahrons in regard to the Hopetoun Foundry-built 
engines, I well remember the type of tank engine described by 
the former gentleman, of which upwards of a dozen were built, 
both four wheels and six wheels coupled, not by “ Richard 
Harrison, Hopetoun Foundry,’’ as stated, but “John Harris, 
Hopetown Foundry,” between the years 1863 and 1869. The 
earlier engines have the letters “* Hopetown Foundry ” on the 
name plate, and some of the later ones had “ Albert Hill 
Foundry ” on the plate. This establishment was entirely distinct 
from Messrs. Kitchings. In regard to the building of locomotives 
at the Whessoe Foundry, there appears to have been six built, 
between the years 1875 and 1885, possibly five by Chas. I’Anson 
and Son and one by A. E. and H,. Kitching. The gentleman 
who was responsible for these engines was Thomas Hudson, who 
was originally with John Harris at the Albert. Hill Foundry. 

Darlington, November 18th. MECANICIEN. 


MANUFACTURERS’ REPRESENTATIVES IN SOUTH 
AFRICA. 


Sir,—We beg to refer you to the articles which have recently 
appeared in British trade journals giving publicity to the efforts 
of a new association formed in South Africa with the title of the 
“South African Association of British Manufacturers and their 
Agents,” and we would invite your attention to the fact that. 
owing to the title and objects of the Association in question bear- 
ing a similarity to our own, some misapprehension has arisen 
among British manufacturers as to the Association actually 
referred to in such articles. 

We hope that, without showing any hostility to the newly- 
formed Association, you may be able to make it clear to your 
readers that our Association is the original British Manufacturers’ 
Representatives’ Association of South Africa (Incorp.), and is 
not connected with the new body in any way. 

P.p. THe Brirish MANUFACTURERS’ 
REPRESENTATIVES’ AsSsocraTIon OF S.A. (Incorp.), 
Irvine W. BINCKEs, 

Cape Town, Secretary. 

November 5th. 








New Motor Liresoat ror THE Lazarp,-—A. new motor life- 
boat, has been launched at Cowes and has just completed, under 
her own power, the journey by sea from Cowes to the Lizard, 
where she will be stationed. She is a self-righting lifeboat, 
38ft. by 9ft. 9in., is fitted with a Tylor engine, and is named the 
Frederick H. Pilley, in recognition of the. generosity of. Mr. 
Frederick H. Pilley, of Upper Norwood, who has given to the 
Royal National Lifeboat Institution a large part of her cost. 
On her final harbour trials she developéd a speéd of over seven 
knots, and, as showing the. perfection; to, which the construction 
of the engines for motor lifeboats has now been raised, it may be 
mentioned that her engine ran for six hours with hatches closed 
down'and without requiring the ‘least attention: |The vessel is 
the sixth motor lifeboat which has, been completed since the end 
of the war, and she makes up the total to twenty-five motor life- 
boats now on the coast. Another seventeen are undér eon- 
struction, another ten are to be laid down very shortly, and yet 
another ten will be laid:ddwn later on. The Institution, in fact, is 
pushing ahead as rapidly as, possible, with the construction of 
‘these powerful boats, and it popes. within the course of the next 
‘two or'threé years, to have stationed motor lifeboats at all ‘points 
on the ‘doasts Of the United Kingdom where they are necessary. 
The Lizard station, it)may, be added, was established in 1859, 





and has, up to date, saved 350 lives. 
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Tae final report of the Sub-committee appointed 
by the Central Profiteering Committee to investigate 
the prices and profits of the motor fuel industry has 
now been presented. It will be found, when the 
report is available to the public, that the statement 
mado in the interim report as to the excessive prices 
charged for petrol are persisted in, and for this and 
other reasons stress is laid on the need of collabora- 
tion among non-producing countries to obtain a larger 
measure of control of the petrol situation and the 
development of such petrol substitutes as benzol and 
other coal distillates, shale oils and power alcohol. 
It is understood that the committee still takes a 
somewhat pessimistic view as to the immediate pros- 
pects of any of these substitutes being available in 


large quantities, and emphasises the case for the 
better utilisation of coal resources. 
a 


Tue criticisms of the policy of the Department of 
Scientifie and Tndustrial Research made by Professor 
Soddy have elicited a statement in reply, which, 
although not official, represents the case of the Depart- 
mont. It is contended that all discoveries made by 
institutions and associations aided by State funds 
will be made available under proper conditions for the 
public advantage. The statement that combines 
will obtain a monopoly of information arising from 
research work is definitely challenged, and critics 
are reminded that the small firm is at no disadvantage 
by reason of the fact that it makes a smaller sub- 
scription to the cost of the work than the large firm. 
This incorrect inference arises, it is believed, from the 
decision of the Department not to make any results 
obtained by a research association available to firms or 
individuals who are eligible for membership but 
have not joined, 

ee “ee 

THE announcement was made a few days ago that 
in appointing a successor to the late Mr. C. J. Bowen 
Cooke, the directors of the London and North-Western 
Railway have decided to divide the duties which 
have been performed by former chief mechanical 
engineers. Captain Hewitt Beames, who has filled 
the post of assistant to Mr. Bowen Cooke, will be 
responsible for the design, manufacture and general 
repairs of locomotives and mechanical appliances, 
with the exception of steam sheds and, possibly, some 
small outside shops, and Mr. F. W. Dingley, who is to 
take the position of chief locomotive running superin- 
tendent, will be responsible for the operation of loco- 
motives and shed repairs. Mr. Dingley was Superin- 
tendent of the Motor Department, L. and N.W.R. 


London District. 
* * * 


GREArT interest has been aroused by the statements 
which have been issued that the Ministry of Transport 
is about to formulate a scheme for the generation of 
electric current from the tidal wave of the river 
Severn. It is stated that the authors of the plans 
in this connection are Sir Alexander Gibb, Mr. J. 
Ferguson, and Mr. R. T. Menzies, and that it would be 
possible to supply electric power from the Severn 
station throughout South Wales, Monmouthshire, 
and a large adjoining area. With the hydro-electric 
plans, which would include a dam across the Severn, 
is bound up the scheme of the Great Western Railway 
Company for a railway and road bridge across the 
river and the construction of a considerable mileage 
of new railway lines and roads to relieve traffic con- 
gestion in South Wales. It has been stated by the 
chairman of the Great Western Railway Company 
that the estimated cost of the railway part of the 
scheme at to-day’s prices for such works is over 
£20,000,000. 

* * OK 

A strep which is about to be taken by the Staveley 
Coal and Iron Company to strengthen its directorate 
illustrates a trend of modern industrial policy.. The 
intention is, having regard to the wide range of the 
company’s products to secure the presence on the 
board of directors of experts who will be able to give 
their attention to various branches of the. under- 
taking. With, this object the articles of association 
of the company are to be amended so that the number 
of directors may be increased and power given to the 
board to appoint technical directors. 

ee * 


AN offer has been received from the West of England 
Joint Electricity Authority to purchase the Beachley 
electric generating station from the Ministry of 
Shipping for the sum of £163,200. As the ‘offer is 
only open’ until November 28th, the Ministry was 
pressed by a question in Parliament ori Monday last 
to indicate its attitude in this matter. Colonel Wilson, 
in @ written ‘réply, said it had now beén agreed to 
accept the offer in question. 


* 








Tae Jutland controversy is still in progress.’ Tt 
was referred to by Admiral Sir Percy Scott ina speech 
he made at’ a dinner given by the Gold and Silver 
Ware Drawers’ Company. ‘The Admiral maintained 
his old ‘argument that the submarme now dominated 
the battleship, and expressed the opinion ‘that the 
Admiralty would never again build a fleet which con- 
tained surface battleships of the present type. There 
was no limit, it was pointed out, to the size of the 
torpedo. the head of which might contain half a ton 
of T.N.T., and be capable of sinking any warship. 
He had been surprised to find that the head of the 
constructive Department of the Admiralty was still 
an advocate of the big hattleship. 

* a * 


In connection with the speech of Sir Perey Scott 
it should be noted that the French naval authorities 
have given an order for 100 submarines. The placing 
of this contract is, it is suggested, a proof that France 
is no longer hesitating between the submarine and tha 
super-Dreadnought, which is a vulnerable naval 
weapon. 

* * * 

Noricre has been given of a strike to take effect on 
November 30th by carpenters, cabinet makers and 
joiners in the Tyne and Blyth districts who are em- 
ployed in federated shipyards and ship-repairing yards. 
The notices have been handed in following the pro- 
posed reduction in wages of 12s. per week. It. is 
pointed out that if employers wish to retain joiners 
in their yards they must pay the same wages as em- 
ployers in the building trades, and the 12s. per 
week which it is now proposed to deduct from joiners’ 
wages in the shipyard was a special advance granted 
last April to bring wages up to the building trades’ 


standard. 
* + * 


THE incorporation of the Tnstitute of Physies has 
been accomplished, and the first. meeting will be held 
early in the new year. The president is Sir Richard 
Glazebrook, and. Sir J. J. Thomson has aecepted 
the invitation te be the first Honorary Fellow. The 
objects of the Institute are to secure the recognition 
of the professional. status. of the physicist and to 
co-ordinate the work of all the societies interested in 
physical science or its applications, The participa- 
tion of the Physical Society, Optical Society, Faraday 
Society, Royal Microscopical Society, and Réntgen 
Society has already been secured, and it is claimed 
as a tribute to the status of the Institute even at this 
early stage that its diploma is now being required from 
applicants for Government and other important 
positions requiring a knowledge of physics. 

* * * 


SomE correspondence has passed between. Mr. 
Lancelot Smith, the chairman of Smith’s' Dock 
Company, Limited; and Mr. John Hill, the general 
secretary of the Boilermakers’ Society, in connection 
with the proposed joint. inquiry into the reasons for 
the diversion of ship repair work from the_North- 
East Coast to Rotterdam. The workers desire that 
the inquiry should be extended to deal with cost and 
maintenance of docks, plant and machinery, and 
taxation of industry in England and Holland,. as 
well as contract prices and profits. Mr. Hill has 
expressed the opinion that the present depression 
in the shipbuilding industry is of a temporary 
character, and is due mainly to the placing on the 
market of some hundreds of thousands of tons of 
German ships which have been sold at prices con- 
siderably below that at which new tonnage can be 
built. This, however, is outside the question of the 
preference given to Dutch firms for ship-repairing 
work, and the hope is expressed that the men’s 
representatives will not seek to impose conditions 
which would prevent the proposed inquiry being held. 


* * 


Tr is announced from. Melbourne that. the Queens- 
land Government may purchase, in. America the 
machinery required. for the Government steel works, 
if credits can be arranged to cover the costs. English 
interests have submitted a scheme for financing. thig, 
deal, but it is indicated that it is unlikely, owing to 
the change in the industrial position, that it can be 


carried out. 
* * 5 


Anxtety has been aroused in Sheffield by the 
German invasion of ‘the ‘steel’ trade. ‘Tt is ‘reported 
that steel and cutlery are being offered, delivered’ 
free in Sheffield, at prices' below the production costs 
of local manufacturers. ‘German steel billets’ are 
being delivered at £9 per ton under the prices quoted 
by Sheffield firms, and structural steel is being offered 
at'some pounds ‘per ton below the Iccal price.“ 





Av a meeting held: in Birmingham on Tuesday last 
Major J. Hall-Edwards: advocated the installation in 
Birmingham:of an X-ray laboratory for the benefit 
of ithe metallurgical and engineering trades. The 
proposal was that the iaboratory should become afti- 
liated to Birmingham University. It,.was pointed 
out that the application of radiography to the exami- 
nation of materials was only at present in the experi- 
mental stage, but that important developments were 
in prospect. : 

* * * 

AN appeal has been made on behalf of Birmingham 
University for a sum of £506,000 to enable it to con- 
tinue its work in face of the depreciated value of 
money. The financial position is critical. The 
ordinary expenditure can only, it is stated, be met 
by a large increase of income, and it is recognised 
that new accommodation is urgently needed in the 
existing departments of the Faculties of Seience, Art, 
Medicine and Commerce, and that additional Chairs 
are required in Engineering, Physics, Chemistry, 
Mathematics and Biology. The Faculty of Com- 
merce, which has to face the competition of the newly 
ereated and lavishly endowed School of Commerce 
in the University of London, should be endowed 
with new Chairs in Economics, Currency, Banking, 
Statistics, &c. ‘The public is reminded that British 
universities have to compete with the universities 
of America, for which patriotic citizens are providing 
fresh endowments of many millions of pounds, the 
return on which will in a few years be revealed in an 
immensely increased national efficiency. The total 
amount already promised or paid is £253.719. 

* * * 

THE negotiations in connection with shipyard 
workers’ wages are still in progress. The last meeting 
in London was presided over by Mr. A. M. Kennedy, 
President of the Shipbuilding Employers’ Federation ; 
and those present included Sir Charles Saunders ; 
Mr, Alexander Wilkie, Ship Constructors’ and Ship- 
wrights’ Association; Mr. Frank Smith, secretary 
of the National Federation of Engineering and Ship- 
building Trades; Mr. James O’Grady; Mr. Jack 
Jones, Federation of General Workers; and Mr. 
John Hill. The proceedings were private, but a 
statement was issued to the effect that the whole 
subject. of the application for a general advance in 
wages and the consolidation of war wages was dis- 
cussed, and certain representations made by the 
leaders of the trade unions were considered by the 
employers. The joint sub-committee which has been 
appointed to deal with the consolidation of war wages 
is proceeding with its work. The conference has been 
adjourned until next month. It has been stated that 
in the event of the refusal of the men’s demand by 
employers, a request will be made for a court of 
public inquiry. 

* * * 

Muc# interest has been aroused by the account 
given at. a joint meeting of the Faraday Society and 
the Institute of Metals held in Sheffield of a discovery 
made. in the University..of that city, which will 
increase the output of electro-place factories by 100 
per_cent. Mr. Frank Mason, the inventor, who is 
Lecturer in Electro-metallurgy and Electro-chemistry 
in thé University, discovered by experiment, that by 
a Change in the chemica! composition of the electrolyte 
the maximum current of the bath could be increased 
by over 100 per cent., and the process of electro- 
plating performed in less than half the time taken by 
the existing method 

. * * * 

A REQUEST has been made by the Provincial 
Electric Supply Committee of the United Kingdom 
to the Minister of Labour to convene a meeting of 
all the associations representing employers in the 
electric supply industry to consider the situation in 
view of the threatened strike. It is suggested that 
the Ministry of Transport, which fixes the maximum 
prices. which undertakers can charge for electric 
current, should be represented at the conference. 

* Ok * 


Tue outlook in shipbuilding is. perhaps reflected 
in the decision to defer indefinitely the opening of the 
new: shipyard at. Hebburn-on-Tyne, which has been 
constructed and equipped. by “Messrs., Renwick and 
Dalgliesh. 

* * * 

ArreMPTs are being made to bring into existence a 
huge trade union combine, which would include the 
National ‘Union of General Workers, | Federated 
Governmént Workers, Northern United Enginemen’s 
Society, Rubber, ‘Cable’‘and Asbestos’ Workers, 
National Federation of'Women Workers,-and other 
unions. It is stated that the amalgamation, if carried 
through, would include uver a million workers, 
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The Electrification of Indian 
Railways. 
No. I. 


| Because of their relatively light weight, light axle the number of coupled axles it is possible to get 


| loads and the absence of; reeiprocating parts, the within the permissible length of rigid wheel base, 
destruetive influence, of electric locomotives on , which is, of course, governed by the radius of curves, 
| permanent way and bridges is less than that of steam The sharpest curve permitted in India is one of 573ft, 


| locomotives. 
acceleration and absence of smoke and gases. 


(8). Electric traction increases the radius, which limits the length of the rigid wheel 
| safety and comfort of passengers owing to the smooth | base to 16ft., and within this length it is not possible 
(9) to place more than four coupled axles, unless the 


Ar the present time the Indian Government is |} Whereas with steam traction the efficiency is | diameter of the wheels is made very much smaller 


considering the question of building hydro-electric 
power stations, and if the reports of the experts who 
are investigating this matter are satisfactory, there | efficiency is increased. 
is little doubt that some of the Indian railways will 
be electrified. A paper recently written by Mr. 
assistant locomotive superin- 
tendent to the Indian North-Western Railway, deals | engine, whereas with steam locomotives communica- 
with the advantages which would accrue from the | tion between the front and rear engines is essential. 
electrical operation of passenger and goods trains 
on the Quetta, Rawalpindi, and Kalka-Simla sections 
of this system, which has long and steep gradients. 
The paper claims that electrification would greatly 


Thomas A. F. Stone, 
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decreased in the winter, owing to increased radiation than that adopted at present. 
and condensation losses, with electric traction the locomotives there is no need to couple all the driving 
(10) With an electric loco- 
motive, double heading of trains presents little diffi- in threes, thus gaining the benefits of the articulated 
culty, for the front and rear locomotives can be steam locomotive without its disadvantages. More. 
controlled. with safety from the cab of the front over, the number of driving wheels can be increase 








But. with electric 


axles together, as they can be coupled in pairs or 


and the diameters reduced to any reasonable extent, 
and it is, therefore, possible to design and place upon 


(11) Owing to the simplicity of electric locomotives, the existing line electric locomotives of any reasonab|o 
they are not likely to get out of order, and they cost increased weight without increasing the rigid wheel 
much less to maintain than steam locomotives, | base above 16ift. 
| which are more often in the repair shops. Further- 


Diagrams of the steam 2-8-0 and 
electric 2-8-2 locomotives referred to in the paper 
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improve the working of trains on these gradients, 
owing mainly to the following considerations :—{1) 
Electric locomotives of much greater power than 
existing steam locomotives can be placed upon the lines 
without involving any increase in axle weights, 
dimensions or weight of rails. (2) As it is possible 
to design electric locomotives to give twice the horse- 
power of steam locomotives of the same adhesive 
weight, the electric engines can, of course, haul heavier 
loads at faster speeds, thereby increasing the carrying 
capacity of the line or alternatively decreasing the 
number of locomotives, coaches and trucks required 
to haul a given amount of traffic per annum. (3) 


Electrically propelled locomotives have comparatively | 


little internal friction and relatively light weight for 
any given horse-power, and they consequently require 
less power to propel their own weight than locomo- 
tives worked with steam. (4) Owing to the great 
reserve of power at the generating station, electric 
engines are always able—provided the motors are 
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FIG. 1—COMPARATIVE DIAGRAMS OF STEAM AND ELECTRIC LOCOMOTIVES 


more, electric locomotives do not consume energy 
whilst they are standing idle at stations or at sidings. 
(12) Electric locomotives eliminate coal traffic, 
watering stations and coal-stacking yards and turn- 
tables, reduce the shop and shed staff necessary for 
maintenance and repairs and minimise the stock of 
spare parts. 

Evectric v. SrEAM LOCOMOTIVES. 


Throughout the paper the author compares elec- 


tric and steam locomotives of equa] adhesive weight, | 


and considers passenger and goods traffic on long up 


and down gradients of approximately 1 in 200. Fast | 
passenger traffic on urban and suburban lines does | 


not at present call for consideration on this particular 


railway. The limitations imposed by the existing | 
engine dimensions permissible on Indian 5ft. 6in. | 
gauge railways do not permit of the engine cylinders | 


being more than 22in. in diameter, which is the 


size adopted on the heaviest 2-8-0 engines which | 


COMPARATIVE PERFORMANCES OF STEAM & ELECTRIC 
LOCOMOTIVES. UP 11N 25 GRADE. 
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not overloaded—to haul trains at the “ critical ”’ or 
working speed, even on steep gradients. (5) The 
comparatively low weight and low internal friction 
of electric locomotives enable every electrical horse- 
power which they consume to give a maximum draw- 
bar pull. Moreover, each horse-power hour of elec- 
trical energy is produced under the most economical 
conditions at the power station, and as low grades 
of coal can be consumed in the power station boilers, 
the cost per ton of the coal is less than that consumed 
by steam locomotives. (6) With the use of regenera- 
tive control equipments, electric trains can be safely 
taken down steep gradients at higher speeds, than 
those permissible with steam trains, and as it is un- 
necessary to restrict the average gross load of the 
trucks or coaches, the maximum permissible. loads 
can in all cases be safely handled. The wear on the, 
wheels and brake. shoes.is, of course, very much ! 
reduced and a considerable amount.of power which is 
usually wasted is returned to the power-house. (7) 





have 16-ton axle loads. If engines of greater power 
than that of these 2-8-0 engines are required in 
future, and if full advantage is to be taken of the 
18-ton axle loads permitted, articulated engines with 
four cylinders will have to be used.’ These engines, 
the author asserts, are troublesome to work and 

nsive to maintain, and the introduction of ‘this 
type would lead to the multiplication of duplicates 
and ‘spare parts. Electrification would, however, 
give increased engine powers without altering the 
existing dimensions or increasing the axle loads or 
rail weights. By keeping the axle loads within the 
limits now permissible.and by multiplying the number 
of driving axles, it is possible to design: an articulated 
electric locomotive of any reasonable desired weight 
and power to run on the Indian North-Western Rail- 
way, thus eliminating the troubles and expense 
involved, in running and maintaining.steam articu- 
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are shown in Fig. 1. Particulars relating to them are 
| given below :— 
Steam. 


Weight in working order, eaginy and tender 117.7 tons 


Adhesive weight .. 63.1 tons 
Tractive effort at starting . .. 28,200 th. 
Average horse-power at critical speed. of 10 

miles per hour.. . «. 680 
Average horse-power per ton of adhesive 

680 
reight = —- 10.8 

weight 1 
Length of rigid wheel base {0S ae 
Limiting curvature of line = Bdeg. curve = 573ft. radius 

| 
Electric. 

Weight in working order .. . 79 tons 
Adhesive weight .. .. 63 tons 
Tractive effort at starting . 4 . 31,400 Ib. 
Average horse-power at critical speed of 15 

miles per hour... -- 1200 
Average horse-power per ton of adhesive 

weight = 1390 19.1 

63 

Length of rigid wheel base . 6ft. Gin. 


Limiting curvature of line = 15deg. « eurve = 193ft. radius 


Having discussed this question of increasing the 
power without altering the engine dimensions or 
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| increasing the axle loads or rail weights, the author 

next considers how the capacity of a steam Jocomotive 

is affected by the size of boilers, cylinders and steam 
| pressure, and then proceeds to show that the only 
| factors governing the horse-power which an electric 
| locomotive can exert per ton of its adhesive weight 
are the size, weight and power of the electric motors 
that can be carried. There are no boilers or cylinders 
| to restrict the power of an electric locomotive ; 
consequently they may develop any power within the 
limits imposed by the ability of the motors to draw 
electrical energy from the generating station. The 
author also claims that owing to the even turning 
moment of the motors the starting effort of electric 
locomotives is from 20 to: 30-per cent. greater than 
that of steam locomotives. of equal adhesive weight, 
and that electric engines will maintain this tractive 
effort. up to twice or three times the speed.of the 
steam locomotive, and will also maintain a relatively 
still higher draw bar pull during the same range of 
speed. The diagram—TFig. 2—which is reproduced 
from the .paper, compares the performance of a 
standard heavy goods—2-8-0—steam locomotive 








lated locomotives, The size and capacity of steam 
locomotives, the author explains, are governed by 





running up a 4 per cent. gradient. with that of an 
imaginary —2-8-2—electric locomotive of equal adhe- 
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sive weight, and it will be seen that, although the which they can barely haul at 7 miles per hour, and 
electric locomotive is lighter, it has a much higher their capacity in ton-miles per hour is lowered to 
horse-power, @ higher starting tractive effort, which , 1120 as compared with 3225 for the proposed electric 
js maintained constant up to a higher speed, and a locomotives. Further, as electric locomotives can be 
relatively still higher draw bar pull, which is also, kept in commission for 20 hours a day andjfor 11 


maintained up to a higher speed. The electric loco- | months in the year, their annual hauling capacity, the 


motive would haul a load of 160 tons up a 4 per cent. 


gradient at 17} miles per hour, whereas the maximum 
speed that can be attained by the existing steam | 


jocomotives is only 8} miles per hour. The remarkable 
advantages of electric traction over steam traction 
for constant speed -serviee and on various gradients 
is shown in the diagram—Fig. 3—which indicates 
how wasteful steam locomotives would be if the 
prevailing slow speeds on heavy gradients were 


Fic. 1.—Chlorinator (Darnell). 


author considers, may easily be as much as 4 to, 5 tons 
greater than that of a steam locomotive. The statis- 
tics of some of the American electric railways show 
that these values are not exaggerated. The abnormal 
coal consumption of steam locomotives on the heavy 


| gradients of the Indian North-Western Railway is 


attributable chiefly to the engines being worked with 
a longer cut-off than on the level, but the severe 
wagon-loading restrictions on the Quetta sections, 








Fic. 2. 


(Wallace and Tiernan). 














CHLORINE CYLINDER 











Fic. 3.—Compensator (C, Fig. 2) in Section, 
Chlorinator (Wallace and Tiernan). 
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Diagram of Direct-Feed 
Manual Control Chlorinator 













Sterilisation of Water by Chlorine 


Gas.* 


By Captain J. STANLEY, ARTHUR, R.A.M.C. (T.F.), 
of London. 

Tue aim of all water purification for drinking purposes 
is to produce a clear, tasteless water, free from harmful 
bacteria. The very best methods of filtration can only 
bring about a reduction of 98 per cent. of the total number 
of bacteria present in the water. In order to remove the 
remaining 2 per cent. of bacteria, and thus render the water 
perfectly safe, a process of sterilisation must be carried out. 
This process also acts as a safeguard in case of a breakdown 
of a sand filter. 

Many methods have been devised to carry out the com- 









TO ATMOSPHERE 
K 


































LEAD: 
WASHERS ; 
Fig.4-.—Orifice (I) and Manometer (H). Fic. 5.— Check-valve M, and 
PLUG Diffusor O. 
Fined 7 Chlorinator (Wallace and Tiernan). 
VALVE 
Scale : Half-size. (Separated and in 
SEATIN Scale: # approx. 
e aici part section.) 
TO AIR SCREW 
FILLING 
SAFETY FUNNEL 
CAST -1RON . 
BACK AIR RELEASE 
VALVE 
To 
CHECK - VALVE 
pas é - FIXED 
: : MQr DISK 5 
: _ a w 
, i GGG we 
y 1 ZL IN Matas z= 
YJ LO SSS89////"'5 . $2 
6 35. 
az Soa, 5 be 
re) 
c 
ua 
BRASS CUP 2 
< 
CAST ~ IRON Y abvusTER wi z 
FRONT my a 
= 
2 ite® 
Z 5 
Bet 
02 5 
MANOMETER 
preter 7 LIQUID 
; (c Cly SCALE 
PRESSURE § 
PORCELAIN 
0 ; 2 3 4 INS TUBE FOR CORRECTION 
alata ee * ree , ‘ DUE TO CAPILLARITY 





"THE ENGINEER” 


increased to 17.5 miles per hour. The steam 2-8-0 
locomotive develops a maximum constant horse- 
power of about 680 at all speeds above 10 miles per 
hour, whereas the electric 2-8-2 locomotive develops 
its maximum horse-power of 1200 at one speed only, 
namely, its running speed of 15 miles per hour, and 
the horse-power falls off as the speed is increased. 
The author advances a simple law connecting speed 
and load hauled to show that the hourly hauling 
capacity of the electric locomotive is 2.2 times that 
of the steam locomotive when both are working under 
the most efficient conditions. In actual service on the 
4 per cent. gradients of the Quetta district, the steam 
—2-8-0—locomotives are not worked under the 
best conditions, as they are given loads of 160 tons, 


imposed by safe braking considerations, also con- 
stitute a great disadvantage. To control the trains 


necessary to restrict the down-grade speeds to 15 
miles per hour and to provide that the braked or tare 
weight shall be at least 50 per cent. of the gross weight 
of the trains, and to meet this requirement empty 
wagons or additional brake vans are attached to the 
train:. As the tare weight of a vehicle averages 8.5 
tons, the average gross weight per vehicle of a train 
is limited to 17 tons, and the advantages of the high- 
capacity wagons—8.5 tons tare and 28 tons gross 
load—are lost on these heavy gradients. 











safely on the 3 and 4 per cent. gradients between | 
Abigum and Kolepur on the Quetta section, it is | 





plete sterilisation of water, and they can be divided into 
physical and chemical methods. The physical methods, 
| which inelude sterilisation by heat and by ultra-violet 
light, although quite efficient, are more difficult to operate 
and are more expensive than chemical methods. Chemical 
methods are cheap and comparatively easy to manipulate 
and are capable of very exact operation. Chlorine, either 
as the free element or combined, as in bleaching powder, 
is the chemical which is most largely: used. Bleaching 
powder, or chloride of lime, was first used to sterilise a 
supply of drinking water in 1897 at Maidstone, where an 
epidemic of typhoid was raging. Its use was attended with 
very successful results, typhoid being very rapidly stamped 
out. 

Chlorine, in the gaseous condition, although used in 
‘* The Institution of Mechanical Engineers, November 19th, 
0, 











532 


THE. ENGINEER 





Nov. 26, 1920 








America to a small extent forsome time, has only come into 

general’ use during the last few years. The amount of 

chlorine, either as a gas or from bleaching powder, required 
to sterilise water is quite small, For a sedimented and 
filtered water less than halfja part of chlorine per million 
parts of water is sufficient for complete sterilisation, and 
for a crude water, for example, Thames’ water at Kew, 
only three to four parts per million are required, provided 
that this chemical is allowed to remain in contact with the 
water under treatment for not less than twenty minutes. 

At the outbreak of war the only method of water purifi- 
cation, other than that involving the use of tablets of acid 
sodium sulphate, that could be carried out in the field was 
embodied in the water cart. In this apparatus water was 
pumped from the source, treated with aluminium sulphate 
with or without the addition of an alkali, filtered through 

a cloth-covered cylinder on which the aluminium hydroxide 

produced by the hydrolysis of the aluminium sulphate, 

was deposited and which formed the real filtering medium. 

After filtration the water was treated with bleaching 

powder—chloride of lime—to»produce sterilisation. It 

was soon found that the amount of bleaching powder that 
was being added was often greatly in excess of that actually 
required to produce sterilisation. Attempts were made to 
devise a simple method by which the amount of bleaching 
powder required to sterilise any water could be determined 
in the field. The first ion was made by Professor 
Sims. Woodhead, and the actual details resulting in the 
fitting up of a case containing the necessary apparatus and 
chemicals with instructions for carrying out the test were 
worked out at the Royal Army Medical College under the 
direction of Sir William Horrocks. With this test case, 
known in the Army as the “ Case, Water Testing Sterilisa- 
tion,” and the water cart as the starting point, the whole 
of the great water purification scheme of the Army has 
been built up. That the methods adopted have been 
successful is seen from the fact that throughout the war 
there has been no epidemic of any water-borne disease. 

The first advance upon the water cart was the production 

of a type of water purification plant which sterilised water 
by a continuous process at the rate of 125 gallons per hour, 
using bleaching powder as the sterilising chemical. This 
was a distinct improvement over the water cart, which 
only worked intermittently. From this small type a much 
better and larger plant was devised giving a continuous 
output of 400 gallons per hour and in which the excess of 
chlorine that was left in the water after sterilisation was 
completed, was removed by means of a solution of sodium 
bisulphite. This plant was fitted up on a 3-ton motor lorry 
and a large number were sent to France and known as 
Nos. 1 and 2 Water Tank Companies. These companies 
had a number of water purification plants which, in addi- 
tion to being able to sterilise water, could also remove 
poisons from it. A large number of tank or carrying 
lorries were also attached to these companies for the pur- 
pose of transporting the purified water. 

It was felt that these plants had several disadvantages. 
The output of water was relatively low and there was a con- 
siderable amount of work entailed in preparing the solu- 
tions used in the process. Attempts were made to over- 
come these defects, and finally, by the introduction of the 
use of chlorine gas, a new type of water purification plant 
was devised, which has been adopted, with minor altera- 
tions to meet woo conditions, as the standard of the 
British Army. principle of this plant has been applied 
to all types of water purification plants in use in the field. 

A considerable amount of work had been done in America 
on the question of sterilisation of water by means of 
chlorine, and great difficulty had been experienced in 
devising a satisfactory method of administering this, gas 
to water. In 1912 a patent was granted to Major Darnell, 
of the American Army, for an apparatus for the adminis 
tration of chlorine gas to water for the purpose of sterilising 
it.f 

This apparatus, Fig. 1, consists of a cylinder of liquid 
chlorine connected to a pressure regulator A. This regu- 
lator controls the flow of chlorine from the cylinder by 
acting on a valve B by means of levers, the regulator itself 
being in turn controlled by the rate of flow of the water 
that is being treated. The regulator consists of an iron 
ease divided by a circular diaphragm, thus forming two 
similar compartments a and a’. The diaphragm is con- 
nected at the top, by means of levers, to the easily adjusted 
valve B. The lower portion of the case, which is air-tight, 
is connected to a small compressor D through a reservoir C. 
This compressor is worked by means of a turbine E, which 
is driven by the water that is being treated. As the water 

flows through the turbine the compressor increases the 
pressure of the air in the lower portion of the regulator. 
This pressure will vary according to the rate at which the 
water is flowing through the turbine and will thus act on 
the diaphragm and control the rate at which chlorine may 
pass through the valve B. Theoretically, the apparatus 
is automatically controlled, but difficulty was experienced 
in successfully operating it. 

Leavett Jackson and the Electro Bleaching Gas Com- 
pany constructed apparatus to administer chlorine to 
water, but the chlorinating apparatus which has proved 
commercially successful is that made by Messrs. Wallace 
and Tiernan, of New York, who, working upon the lines 
of the Darnell apparatus, have produced two types of 
chlorinators, which have proved very successful in opera- 
tion. Other attempts have been made to produce apparatus 
for the purpose of administering chlorine gas to water, 
but up to the present those constructed by Wallace and 
Tiernan appear to be the best and most accurate. 

The two types of apparatus manufactured by Wallace 
and Tiernan are the same in principle, but differ in that, 
in the direct feed type, chlorine’ gas is’ added directly 
to the water under treatment, while in’ the solution feed 
type the gas is first dissolved in water and this solution 
added. Both types have as an object the delivery of a 
continuous supply of chlorine to water at a known indicated 
uniform rate, which is independent of any changes of 
pressure of the chlorine in the containing cylinder. The 
first instrument—a direct feed type—was brought to 
England in August, 1916, and placed at the disposal of the 
War Office by United Water Safteners, Limited. 

An experimental plant was constructed and exhaustive 
tests were made upon the canal water at Brentford, 
Middlesex, with the object of determining if chlorine were 





first from the liquid chlorine itself and not from the sur- 


rounding 


atmosp! 
the liquid chlorine inside the cylinder will fall and thus 


an efficient sterilising chemical and if the apparatus were 
satisfactory. Many of these tests extended over a con- 
tinuous period of seventy-two hours, and the results of one 
test are given in the table}. At the conclusion it was found 
that :— 

(1). Chlorine is a most efficient chemical for sterilising 
water. 

(2) The apparatus is extremely satisfactory, easy to 
manipulate and accurate, 

(3) Water so treated has a far less marked taste than 
water similarly treated with bleaching powder. 

During the tests it was suggested that the use of sulphur 
dioxide gas to remove the excess of chlorine left in the 
water after completion of sterilisation would render the 
process more efficient in that the purified water would be 
free from the slight taste imparted to it by chlorine, and 
would render the removal of this taste much easier than 
would the use of a solution of sodium bisulphite. This 
method has been adopted as standard for all types of water 
purification plants in the Army, except very small ones 
which are too small to allow of this process to be economic- 
ally used. The direct feed type of Wallace and Tiernan 
chlorinator was adopted as standard. 

Direct Feed Chlorinator, Figs. 2 to 5.—The apparatus is 
essentially one which meters chlorine gas and which at 
the same time delivers the gas at a constant pressure. 
Chlorine is stored in steel cylinders as a liquid and the 
pressure within such a cylinder will depend upon the 
temperature at which the cylinder happens to be. The 
pressure of liquid chlorine at 0 deg. Cent. is 54 Ib. per 
ae inch and at 50 deg. Cent.—122 deg. Fah —it is 
216 Ib. per square inch. The pressure registered within 
cylinder of liquid chlorine is the pressure which the vapour 
of liquid chlorine—that is, chlorine gas—exerts while in 
contact with liquid chlorine at the temperature of the 
cylinder and its contents. A rise in temperature will pro- 
duce a rise in pressure and vice versd. 
If gaseous chlorine is allowed to escape, by opening a 
valve on a cylinder of liquid chlorine, some of the liquid 
must evaporate to account for this escape. This will 
affect the pressure of the gas in the cylinder, for liquid 
chlorine is a bad conductor of heat and consequently most 
of the latent heat required to evaporate it will be obtained 






























































here, and as a result the temperature of 


produce a fall in pressure. The density of chlorine will 

also increase with a fall of temperature, and consequently 

the volume of chlorine gas that may leave a cylinder is not 

a direct measure of its mass. 

The Wallace and Tiernan chlorinator is actually a 

reducing valve and meter combined and consists of three 

main portions : 

(1) The r, in which alterations of pressure 

in the cylinder are compensated, Fig. 3. 

(2) The metering or flow-measuring ratus com- 

ined in the orifice, scale, and manometer, Fig. 4. 

(3) The check valve, or back-pressure valve, and diffusor, 
5 





Compensator : Explanation of Working, Fig. 2.—Under 
normal conditions when the instrument is started, the 
valve on the cylinder A and the auxiliary tank valve B, 
control valve E, blow-off valve K, and auxiliary valve on 
check valve L, are shut. The auxiliary valve L fitted to 
check valve M and main tank valve A are opened, the 
control valve E being kept closed. The auxiliary tank valve 
B is opened slowly. Chlorine now enters the compensator 
Cc the small needle valve 1, Fig. 3, and down 
the two holes 2 and fills the space between the t portion 
of ‘the compensator and the silver diaphragm 6, Fig. 3. 
The pressure in this increases and forees back the 
silver diaphragm 6 and the strengthening disc 5 against 
the spring 4 and at the same time allows the spring 3 to 
close the needle valve 1. 

The pressure of the chlorine in the cylinder is indicated 
by the tank pressure gauge F, “ 2. If the control valve |’ 
E is slowly , chlorine will pass through this valve 
and slowly build-up a pressure which is registered on the 
back-pressure gauge G. This pressure will be exerted on 
the back of the silver diaphragm 6, Fig. 3, as there is a 
small hole 7 drilled through the apparatus for this purpose. 
During this operation the control valve E is only opened 
sufficiently to cause the liquid in the manometer tube H, 
Fig. 4, to rise in the small inner tube 9 and remain in sight. 





med too much the liquid in the manometer tube will 
iven up into the at the re and it may get into 
the compensator or orifice cap I and 'T. 

As chlorine passes through the control valve E the 
pressure on the front side of the diaphragm 6 will fall, 
consequently the pressure on the back side of this dia. 
phragm—due to a spring 4 and the back pressure—vwill 
cause the di 6 to prese on the needle valve 1 and 
thus allow more chlorine to enter. As soon as the back and 
front pressures are equal a state of equilibrium is main- 
tained in the compensator. Any chlorine passing out of 
the compensator will tend to increase the pressure on the 
check valve M, Fig. 5, and more chlorine will consequently 
pass through the needle valve 1, due to the slight breathing 
movement of the silver diaphragm, the chlorine entering 
the compensator from the main cylinder at the same rato 
as it through the check valve to the diffusor. Thus 
a steady flow of chlorine is maintained, the chlorine leaving 
the oy” “3 Saas at a constant pressure set up by the check 
valve M. 

Manometer and Orifice and Scale, Fig. 4.—The outer glass 
tube of the manometer H is connec by means of the 
small tube 10 to the orifice I, which is made of glass and 
which varies in size according to the amount of gas that 
the instrument is required to pass, and the small tube 9 to 
the orifice cap T. As chlorine flows from the compensator 
it meets the orifice and is necessarily checked in its flow, 
and subsequently a pressure is set up before the gas passes 
through the orifice. The difference in the pressure of the 
chlorine before and after it has passed through the orifice 
is proportional to the flow of the gas, as in a Venturi watre 
meter. Since the back pressure set up by the check valve 
is constant, the chlorine will be ing from the orifice at 
a steady pressure and will therefore be unaffected by any 
change of pressure to which the chlorine may be sub- 
jected. The pressure set up by the flow of the chlorine 
through the orifice is indicated by the height of the liquid 
in the manometer tube, and this height is read by means of 
an adjustable scale which has been graduated, experi- 
men , for the orifice in question in pounds of chlorine 
per hour. Any desired quantity of chlorine can be allowed 
to pass from the instrument, within the range that the 
orifice can pass, by opening or closing the control valve I, 
Fig. 2, on the compensator C. 

Check Valve, Fig. 5.—The check valve consists of a silver- 


If o 
be 


plated brass or copper stem N, through which runs a silver 
tube 12. To the open end of this tube is attached the 


diffusor O, which consists of a porcelain ring into which 
two discs of alundum are cemented. The other end is 
attached to a perforated silver isphere 14 which fits 
inside the main portion of the valve and is fitted with a 
needle valve 15, which is kept open by-a spring 16, Closing 
this hemisphere is.a silver corrugated disc 17 with a similar 
strengthening disc of copper 18 on the top of it. Acting 
on this is a spring 8, to which is fitted an adjusting screw 20. 
This spring acts on a segmented dise 19, which in turn acts 
on the two di and closes the needle valve. No 
chlorine can pass out of the check valve until the pressure 
within is sufficient to overcome the pressure of the spring 8 
and so lift the needle valve. This pressure is the back 
pressure and is usually set at 25 Ib. per square inch. 
By means of the apparatus the chlorine enters the com- 
pensator at any pressure, and, after i it to 
the orifice, it is metered and leaves the at a con- 
stant and is forced into the water through tho 
diffusor, which breaks up the gas into very small bubbles. 
The amount of chlorine passing through the apparatus is 
regulated by means of the control valve E, Fig. 2, and 
when once set will continue to deliver chlorine at the set 
rate until the cylinder is empty. For a temporary sto ® 
it is only necessary to close the auxiliary tank valve B and 
on re-starting to open this valve. The ap tus can be 
emptied of chlorine by means of the blow-off valve K. 
It is absolutely essential that poleerre wag ae 
from getting inside the apparatus, as although lorine 
has ne afleek moist chlorine will rapidly corrode the metal 
parts of the apparatus. It is also necessary to keep the 
cylinder of chlorine at. about the same temperature as the 
chlorinator, as at low temperatures chlorine under pressure 
very easily liquefies, and if the instrument is colder than 
the cylinder, liquid chlorine will collect in it and render 
the flow of chlorine unsteady. 

The solution feed type of tus, Fig. 6, differs from 
the direct feed type in that chlorine, after it 
from the com tor, passes to a bubble meter in which 
the bubbles of chlorine are seen and counted and are dis- 
solved in water. The rate of flow of the chlorine is deter- 
mined by the rate of the bubbles and regulated by means 
of the control valve on the . After the bubbles 
of chlorine have dissolved in the water that is led to the 
bubble meter and which is under constant agitation, it is 
injected into the water that has to be sterilised. This type 
of instrument has the advantage over the direct feed type, 
in that the actual chlorine that is being used is seen, and 
that it can be used to deliver smaller amounts of chlorine 
than the direct feed type. It is, however, slightly more 
complicated and requires more care in fitting up, but it is, 
if anything, more accurate than the direct feed. 
The direct feed type has been adopted throughout the 
water purification plants in use in the Army, and they have 
given every satisfaction. The makers guarantee an effi- 
ciency and accuracy of at least 96 per cent., and on several 
tests the accuracy has been almost 100 per cent. 


(To be continued.) 








Dritt Sizes anp EquivALents,—We have received from 
C. A. Hunton and Soris, 110, Bishopsgate, E.C. 2,a handy little 
celluloid dial device—or “ gauge,” as Messrs. Hunton call it— 
giving data ing the sizes of the firm’s super high-s 
twist drills. one side a rotary cursor gives the decimal 
uivalents of all the sixty-fourths from */g,in. to lin., and, in 
ition, shows the decimal sizes of drills distinguished by the 
letters A to Z. On the other side-a second cursor shows 
the metric equivalent of all the sixty-fourths and the decimal 
sizes of drills distinguished by numbers. This cursor also carries 
tables which give the sizes of drills to bé used for teppeg ond 
clearing the Whitworth and British standard fine threads below 
gin. hough all the data on the device might have been pre- 
sented in the form of tables, the circular form with rotary cursors 
actually ba ap will no doubt be found to prevent mistakes in 
reading. e may add that the device is of convenient size 








No. 1,007,647, October 3lst, 1912; 


+ American patent, 


Journal Amer, Public Health Assoc., November, 1911. 
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Railway Matters, 





'TnE first two of the twenty Pullman cars the Great 
Eastern is providing on its trains were brought into service 
on the 11th instant. 


SpeaKING in the House of Assembly, the Treasurer of 
Victoria, N.S.W., Mr. McPherson, said he had received 
from the Victorian Railways Commissioners a communica- 
tion which showed that the cost of the suburban railway 
clectrification schemé would exceed the original estimate 
of £3,106,000 by £2,000,000. The scheme, the Treasurer 
said, was approved in 1912, when the war and other con- 
tingeneies were not foreseen. 


SOME very interesting tables are now under the consider- 
ation of the Ministry of Transport. and the railway com- 
panies, In his endeavour to secure economy in operation 
sir Eric Geddes has collected and tabulated important cost 
figures and efficiency data on comparable lines to those 
compiled in all the principal countries of the world. These 
figures are, Sir Eric recently stated, very illuminating and 
indicate many weak spots. Perhaps the Ministry will 
publish them ! 

In the opinion of Major Hall, the buffer-stop collision 
of August 21st at Clevedon on the Great Western Railway, 
was caused by the hand brakes on the one-vehicle steam 
motor train not being properly adjusted. The driver 
relied, as per rule, on his hand brake to stop the train, but 
jailed, when he found: it insufficient, to use his vacuum 

brake in time. ‘There was no sand in the sanders, as the 
driving wheels had never shown any tendency to slip under 
load, but they are to be kept filled in future. As a war- 
time economy these motor car trains have been run without 
a conductor. It is recommended that he be restored. 


On many lines in Scotland there are only two trains 
in each ot ote morning-and an evening up and down 
train, The si and station staff used to come on 
duty for the ‘trains, be off duty during the middle 
day,”and on again in the evening. This was considered 
a ten or a twelve hours’ day according to their duties. 
Now there is not only an eight hours’ day, but the hours 
have to be continuous—no split turns of duty—and so, 
where one signalman there have to be two, aitiek 
standardisation of wages forces the railway co 
pay the men the same rate as those in Glasgow, an 
if one signalman at 21s. per week Giron tee ae? 70s. “a 
each, 

ln [Action Francaise of Oetober 15th appeared an 
article on the subject of the: ‘Houilles Sanat the 9th 
idem, in which it was asked what had been done in response 
to the order dated November 25th, 1918, of M. Claveille, 
the then Minister of Public Works, to proceed with the 
installation of a continuous automatic brake on a number 
of locomotives and wagons sufficient to make up a long 
yoods train. The purpose of this work was that the train 
shoulaae weenie to © the delega 
and, z: lable them all to satisfy 


which would be beouise 
of a standard brake for 













, on November 8th, Lord Bess- 


gmmmagirs. ae ares ate d South 
Coast ay, states that while the ‘on 
A was er with the Government in it 
“heme tears the ailw: ws of 
hy a eombination amalgamations tailw 
de a a pa op a 
features the Government | scheme, man “it 5 
hoped would paleo 8 prs ate serge Ay . ge 

to constitutional usage t which Bes, 
intertaled with: private: property—the es aa” should 


have the opportunity of appearing and defending the 
rights of their stockholders by counsel: i 


‘Tue report of Major Mount on a collision at Barry on the 
Barry Railway, on the evening of August 4th, has just been 
published. Mon = No. 124 fo followed No. 27 on to the up 
line. - The former Was crosted on to the down line, and the 


rave Di eae weber Fetoring the poms T Engine Noe! 


1 hd pated as engine No wed from the up to 
the orm tine eS iinecy a tip 4 

when the driver heard the points closed. The 
ier ap ception tress ete sen 
box to advise signalman. Whilst so standing he saw 
the signals ** off ” for the train, and was about 
to set beg when the collision ocourred: The track- 
circuiting of the seissors crossing is n 


Tue London and North-Western Railway Company has 
secured the new contract. forthe: conveyance of the mails 
between Holyhead and Kingstown. The only alternative’ 
tender submitted was from the City of Dublin Steam 
Packet ee ge! for £150,000 a year for a ten years’ 
contract a guarantee of a net profit of £30,600 
annum, The North-Western Company’s figure is £100, 

a year for twenty years, and this annual payment to be 
reduced to £90,000 when the inner harbour has been 


deepened. The ti ee, een ee 
then. Clauses in agreement permit of the con 

being pag met = ng the Pos ral co 

that course it in the p 4 abate ‘The ‘new | 
service begins on. SSR a ee 


of THoapoet ts tbe pe wens ett Angeak “se 1920, US 


the average Se kites of engines available for work to the 
average number in stock for the whole of Great Britain 
was 74.24 perreent. For the sixteen principal companies | 
the percentage average was :—-North:Staffordshite 88.78, 
Caledonian 84.61, South-Eastern and Chatham 84.09,. 
London, Brighton and South Coast 83. 42, Great Eastern 
81.23, North British 78.76, Midland 77.81, North-Eastern: 
76.81, Great Northern 74.59, Glasgow and South-Western 
73. 64, Great Central 71.31, Lancashire and Yorkshire 
71.07, Taff Vale 70.27, London and North-Western 69, 
Great Western 67.13, London and South-Western 65.59. 
A note at the end of the returns says that in computing 
the number of engines in us, double-manned engines have 
been counted once only. The figures for the preceding 
four weeks were given in this column on October 8th. 




















Notes and. Memoranda. 





AN interesting innovation nm America was noted recently 
in the Iron Age. Engineering professors from fourteen 
colleges in the different States attended the summer 
course for engineering teachers which was given by the 
educational department of the Westinghouse Electrical 
and-Manufacturing Company, East Pittsburg, Pa. This 
course provided practical experience in manufacturing, 
and included lectures given by heads of the various depart- 
ments of the company. 


In view of the fact that the technical terms used in 
connection with irrigation in India are not always used 
to convey the same meaning, a glossary of terms in use on 
Punjab canals has been pre by Mr. H. W. Nicholson, 
executive engineer. In an introductory note, Sir Thomas 
Ward, Inspector-General of Irrigation in India, suggests 
the desirability of compiling similar glossaries for other 
parts of the country with the object of avoiding ambiguity. 
The glossary is printed at the Government Monotype Press, 
Simla. 


THE nationalisation of the electrical industry in Ger- 
meni which was legally enacted on December 31st, 1919, 
wers the State to take over any property which deals 
wi the generation of power at pressures above 50,000 
volts, or any installation exceeding 5000 kilowatts in 
capacity, not used almost exclusively for private purposes. 
Under similar circumstances the State can take over any 
water rights used for the generation of more than 5000 
kilowatts of energy, the existing owners in each case being 
suitably compensated. The tendency is, therefore, for 
Ti its bo tes tho poseaiied wt alk Coe Igh-<ensiom: linen 
which will be suitably interconnected, and that- these 
will be worked by the Government in conjunction with 
local companies. 


Tse first important cog power projects in 
Japan were commenced little more than a decade ago. At 
the end of June, 1919, there were in Japan 720 electrical 
enterprises representing investments of 825,393,526 yen, 
as compared with 701 enterprises at the same date one year 
earlier. At the end of June, 1919, the output of electricity 
generated by water power was given at 463,437 kilowatts 
and that generated by steam power 162,364. During the 
intervening time pane new hydro-electric projects have 
been laanched, and the total represented 
now stands at a, yen—nominally about 

total generating capacity of the 
Glowatts of hydro-electric power and 
f steam-generated power. 


toa recent successful 
; Company, Limited, as 

e towards utilising the services 
actyal vacancies 


IN a process, casi invented in Germany, for pro- 
tecting polished metals which have to undergo annealing, 
from the tarnishing which occurs under ordinary treatment, 
a solution of boric oxide is used. The solution is only 
applied asa very thin film over the articles to be annealed, 
but it is claimed that it completely excludes Ps fa 
oxygen. The film melts at a be 
550 and 650 deg. Cent., according to its 
acts as a so long as it remains 


steel is tempered. 
the molten or semi-molten condition, as it then forms 
a Kee! sie Meakoe. « round the article, even when 


the temperature used in ice. 
Fick Souter is pendeuals Rreprooh, dows not e¥eporae, | 
and dissolves any oxidised matter on the ge Be 
heated metal. Bye Sales can bo epemaae as 

, sprinkled or dusted over the . of the 


a 
“objects to be annealed, or as a liquid. It is soluble in 


t, and the work to be annealed 


water and me spiri 
d in the solution and allowed to dry. The 
arm 


is simply 


coating peels off on cooling, or it may be dissolved in w 
water. 


A Report has recently been issued by the Research and 
xtile Institute on noise 


Inventions Committee of the 


ecking arrangement 

can be remedied by the better training of the “ tackler "? 
with regard to of adjustment, while it may be 
reasonably | that a lo shuttle box and a 
syetecs Of MORMON tito the Yicker wall eotaco ally bine 
if the checking were brought into tion as near to the 
front of the box as practicable. It is further suggested 
that the use of pi under the feet of the machines would 
also result. in mitigation of noise, and that picking 
mechanism requires some modification in order to prevent 
the overlooker from making abnormal settings. 


j eent., compared 





‘| by Mr. 


Miscellanea. 





Ir is proposed to ereet an electric generating plant at 
the Mushun coal mines, Manchuria, with the object of 
providing a supply for light, and probably traction, to 
Mukden and Mushun. 

We understand that the Swedish Electric Industries 
Association has addressed a petition to the Government 
urging an immediate increase,in the Customs duties 
levied on imports of articles manufactured by foreign 
electrical industries. 

Ir is reported from Sydney, Nova Scotia, that the 
Dominion Steel Company ‘has answered the ultimatum 
of 125 railroad employees for the settlement of the wage 
dispute by suspending all work and banking the fires of 
the blast-furnaces. Four thousand labourers are thus 
thrown out of work. 

At the general meeting of shareholders, called for 
December 16th, the directors of the Allgemeine Elek- 
trizitaets Gesellschaft will propose a dividend of 14 per 
with 10 per cent. last year. The net 
reps amount to 45,707,352 marks, as against 27,031,447. 

t is proposed to allocate twelve million marks to institu- 
tions for the benefit of the staff and workpeople. 


Tue shipping returns of Hong Kong for the quarter 
ended June 30th show that Winch Leaes, for this period 
totalled 2,839,698 = bod 1,468,513 tons were 
British. The eer ae period of last 
year were 2,38 771 i of 1,318,973 tons were 
British. The arrivals totalled 2,827,910 tons, of which 
British contributed 1,464,692 tons; the corre- 
sponding ‘for last year were 2,355, 112 tons and 
1,318,476 tons respectively. 

Tue annual report of the ‘New South Wales Railway 
Commissioners for the ended June 30th shows a 
tramway revenue of 1,797 and a net deficit of £8449. 
The Commissioners the necessity for city and 
suburban electric railways. The report states that even if 
work were commenced immediately, the electric railways 
could not be in operation or give relief for some years, 
while increases of traffic in that interval would be quite 
beyond present means of tee. 

An exceptionally high voltagsis to be used by the 
Pacific Gas and Electric Company, San Francisco, for 
transmitting — from its new Pit River hydro-electric 
oS age The supply, states the Review 
be transformed at the station by 16,667 


), will 
kV.A, 127, pP od single-phase, water-cooled, outdoor 
ouse transformers connected in star to 


obtain 220,000 volts. vTneee OIE te eo banks of three of 
these traneformors making « boleh rating of 100,000 k.V.A. 
* s be - decided to reconstruct the harbour 

zu, which is the largest fon Sieaes Pert ie. Japan 
Peete cine cents tans oameiase?. be begun 


: | a See west Beek Yous cont Of 000,000 yen. to be 
years. 


defrayed in consecutive involves the 
rat gas along which three er tone steamers of 
10,000 tons may be moored. The in and 
out of the barbour shows a 1918 
the amount reached 66,000 tons jor cain Ck de 4,000 
tons for imports. 





Mr. FE. Smith. The subject will be dis- 
-eussed. eke voriows aspects, i the development 
of roads, traffic congestion, handling of goods, and the 
design and maintenance of road motor vehicles. The 
lecturer will illustrate his remarks by a cinematograph, 
and a selection of models will be on view. 


Tue electric industry of Japan, says the Asahi, is prin- 
cipally run by means of water power, and the employment 
of this power will grow. The water available is 
considerable, but the methods now ohapled by private 
companies are imperfect = extravagant for the most 





next tn yeae 
THE a ae ae ee 
ee) ee oengon | Renin mae — 
i—(1) The exporters who ins' in 
= ee eee 
furnaces for the manufacture of Manganese iron will pay 
taxes of 4, 5 and 6 per cent. only, according to whether 
“the officially fixed value per ton of manganese exported 
is below 40 milreis, between 40 and 50 milreis, vt 50 
milreis, the e obliged to transform into iron 
-_—, ee PoE sated ot act 10 por oon. of 
manganese extracted. (2) Ferro-manganese manu- 
Seiiekiin te: Sailings aeibidiielk: inder-(1) wil be 
from the export tax during their first five years’ 


working. oo existing super-tax on manganese is 
‘ maintained. 


ComMENTING on the American Press reports relative 

a = production of gas and motor fuel for lighting and . 

wer purposes from straw, the Commercial Counsellor 
to his Majesty's Embassy in Washington states that the 
apparatus for this which was exhibited at the 
Chemical Exhibition in New York City in the autumn of 
1918, is appa simple and easily manageable, and 
consists of an oven 4ft. wide by 10ft. pom and 6ft. high, 
a steel retort 18im. in diameter and 5ft. high, and a steel 
reservoir 7ft. high and 6ft. in diameter. The pressure on 
the walls of the retort and the tank is about 35 lb. to the 
inch. The aim of the invention is simply to ake it pos- 
sible for the farmer in the grain-growing districts in the 
west to make on his own farm fuel for running his machi- 
nery and light for his buildings. It is not expected to com- 





pete outgide these districts with ordinarily produced fuel. 
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THE CARGO STEAMSHIP MEANDROS 


JOHN I. THORNYCROFT AND CO., LIMITED, SOUTHAMPTON, BUILDERS 
( For description see page 542) 
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The Hardness and Strength of Metals. 


In the November issue of the Journal of the 
Institution of Mechanical Engineers three important 
papers are published on the hardness of metals and 
its measurement. The first. paper, by Dr. B.. P. 
Haigh, of the Royal Naval College, describes a new 
method for testing hardness. Struck by the fact 
that in indentation tests the inability of the tool to 
withstand the loads required to produce deep inden- 
tations in hard materials imposes a limit on the range 
of material to which this form of hardness test may 
be applied, Dr. Haigh investigated the practicability 
of using a pair of test pieces of the same material 
and of employing the one to indent the other. The 
metal to be tested was prepared in the form of two 
square-sectioned prisms of 10mm. side. These two 
pieces were laid across one another, corner to corner, 
at right angles in a jig and were pressed together in a 
compression testing machine. The sharp edge of one 
prism bearing against the sharp edge of the other 
resulted in both prisms being similarly indented, the 
indentation taking the form in each specimen of 
approximately a  triangular-sectioned notch. »The 
‘‘ prism hardness” of the metal is defined as the 
figure obtained when the indenting load is divided 
by the square of the width of the notch at its widest 
point. It is found that the figure so derived is 
practically independent of the load used, and that 
for many metals it is roughly proportional to the 
Brinell hardness number. It is also found that the 
angles of the prisms need not be accurately 90 deg., 
but may vary between 60 deg. and 120 deg. without 
producing ;a great variation in the hardness figure. 
The second paper, by Mr. John Innes, is primarily a 
mathematical attempt to reduce’ hardness to its 
fundamentals and to express its measure in terms of 
known or measurable physical constants. Mr. Innes’ 
formula makes hardness dependent upon the shearing 
strength of the metal, its rigidity modulus, and its 


bulk or volume modulus. The third paper, by Messrs. 


H. 8. and J. 8. Glen Primrose, describes new machines 
and equipment designed by Dr. Amsler for measuring 
the force used and the indentation produced in the 
Brinell ball and Ludwik cone tests. We need not 
stop to deseribe the appliances, but we may say that 
they appear to us to be highly complicated, although 
they seem to yield very consistent results. 

Of these three papers, Dr. Haigh’s will probably 
be most appreciated by practical engineers, to whom 
hardness testing is an important. part of their work- 
shop control organisation. The Amsler appliances 
will doubtlessly interest research workers in physical 
laboratories. Mr. Innes’ paper should attract mathe- 





maticians, elasticians and physicists generally. From 





Some strength is lent to this suggestion by the fact 
that the ‘“‘ dimensions” of the. Brinell ball figure, 
when the test is carried out,on a time basis, are 
identical with those of viscosity, On the other hand, 
to the engineer hardness in mine cases out of ten 
means ability to resist wear, to the mineralogist 
hardness implies ability to scratch or to resist being 
scratched, while to the artillerist it suggests ability 
to resist being punched. In no one of these cases 
does the indentation test—if, indeed, it be applicable 
at all—give results that agree with practical observa- 
tion and experience. We need feel no surprise at the 
lack of agreement manifested, for it is, difficult to 
discover or suggest any ‘connection between the 
indentability of a body and its ability to resist wear, 
scratching or punching. The engineer, the mineralo- 
gist, the artillerist, and those who use the Brinell or 


other indentation test, all speak of “ hardness,” but 


it is abundantly clear that each is really referring to a 
different fundamental property, or at least to a 
different aspect of the same ental property. 
It is practically certain that there are several kinds 
of hardness. So long, therefore, as we continue to 
discuss, define and measure hardness, unqualified, so 
long will there be confusion and contradiction in our 
ideas and results. 

However we may choose to define hardness, the 
fact remains that we can recognise the property only 
by applying force in some form or other to the body 
manifesting it,. Hardness is in the nature of a reaction 
exerted by the body against the applied force. , It 
is to be noted that these two statements are applicable 
without the least change to the property of materials 
which we call their strength. In view of the relation- 
ship, more than. hinted at in the results. of actual 
research, between hardness and strength, is it not 
rational to suggest that whatever gives a metal its 
strength simultaneously gives it its hardness! We 
define the strength of a metal as the property whereby 
it is enabled to generate a reaction to an, applied 
force, the force being understood to be applied uni- 
formly or generally to the specimen... May we not, 
therefore, define hardness in a metal as the property 
whereby it is enabled to generate a reaction to a 
locally applied force? If we may, then; just as. we 
recognise three fundamental kinds of strength, tensile, 
compressive and shearing, s0,.too, must we admit 

a similar plurality of funda | hardnesses accord- 
ing as the locally applied foree i is.a. tension, a com- 
pression or a shear. It may be objected that this 
argument makes hardness im metals a very simple 
affair, whereas all the evidence of experiment leads 
us to believe that it is highly complex, that. were the 
relationship between hardneaaay and strength in accord- 
ance with the supposition, the identity would have 
been established experimentally long ago. The 
answer to this contention seems to be that, whereas 
it is relatively easy to apply a pure tension, pure com- 
pression, or pure shear to a specimen as a whole and 
so measure its fundamental strengths, it is exceedingly 
difficult, if not impossible, to apply any one of these 
pure stresses to some local area of a specimen. Any 
local application of force, such, for example, as a 
pure compressive force, causes the metal to react in 
a very complex manner, and calls forth a manifesta- 
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tion not only of the compressive strength of the 
specimen, but of its other strengths as well. A highly 
complex system of applied forces would be required 
to make the metal react purely with one of its primi- 
tive strengths. The indentation test, the sclerometer 
test, and the scratch test for hardness all apply to the 
specimen a single simple force. That the quantity 
measured by any one of these tests is not readily 
identified with the strength of the metal is to be attri- 
buted to the fact that the reaction generated is a 
complex function of the different strengths. Mr. Innes 
in,the paper to which we have referred above, en- 
deavours to show that the figure derived from the 
indentation test is a function—a very complicated 
function apparently—of the ultimate shearing stress 
and the shear and volume moduli of the metal under 
test. We do not necessarily accept the formula as 
correct, but that Mr. Innes is justified in his analysis 
we are convinced. We hope to see a similar analysis 
applied to the figures yielded by other forms of hard- 
ness test. It may be surmised that when so investi- 
gated the sclerometer figure will be found to be a 
fairly simple function of the compressive yield point 
and the volume modulus. The scratch test figure 
should, we think, appear as a somewhat complicated 
function of the volume modulus, and the ultimate 
shearing stress. The figure yielded by the resistance- 
to-wear test, the most important of all, would probably 
be expressible as a function similar to that for the 
seratch test figure, with the coefficient of friction 
added. 


The Future of the Railways. 


From whatever aspect the future of the British 
railways is viewed, the outlook is uncertain, and in 
any consideration of the question it is difficult to 
know which particular aspect to study first. Let us 
begin with rates and charges. When Sir Eric Geddes, 
on March 17th, 1919, was moving the second reading 
of the measure which became the Ministry of Trans- 
port Act, he said that the taxpayer had to be rélieved 
of the £250,000 per day additional cost of working 
the railways, and observed that it had been suggested 
that the rates shouldbe put up to meet that end. 
But that, he said, would mean a 70 or 80 per cent. 
increase in the goods rates, ““ and that is unthinkable. 
What does that mean on the cost of food and living ? 
What would it do with industry ? , What would it do 
with agriculture? You cannot face that. What 
would it do to our foreign trade ? Your cannot put 
if all on the rates.” The “ unthinkable ” has, how- 
ever, been done, and not to the tune of 70 or 80 per 
cent., but to an average of 112 per cent. above the 
1913 level. In addition to these increases in goods 
rates, passenger fares are 75 per cent. higher and the 
cost of season, traders’ and workmen’s tickets has 
been proportionately raised. These advances were 
made in order to meet a deficit estimated in July last 
to amount to over 52 millions a year. The financial 
results for September, just issued, were very hopeful, 
but since then three adverse factors have arisen, and 
as to two of them we are not yet out of the wood. 
One is that the higher cost of living has affected the 
sliding scale so that the men have had to be given 
another two shillings a week, which, according to Mr. 
Parnwell before the National Wages Board on May 
19th last, means practically another 2} millions a 
year. The second adverse factor was the miners’ 
strike. It cost, in the way of traffic lost, about 
eight millions, but, in addition, there is the expense 
of paying the railway men, under the guaranteed 
week, for time they did not work, and altogether it 
would not surprise.us to hear that the loss to the 
railways—and therefore to the State—is ten million 
pounds. The third factor is the situation in Ireland, 
In many respects the Irish railways are in a different 
category from the English and Scottish, but in the 
matter of the deficit all the railways of the United 
Kingdom stand together. The closing of so many 
of the Irish lines, owing to political disturbances, 
must make a big hole in the eight millions or so a 
year received by the Irish companies. Thus, from 
one cause or another, we would appear to be faced 
with the necessity for further increases in railway 
charges ere long. Another disturbing aspect of the 
railway position is that the companies, even some of 
the larger ones, are coming to regard the financial 
situation as hopeless. 

The remedy advocated by Sir Eric Geddes for these 
evil conditions is not a further increase in charges, 
but economies in working. These economies, he 
told the Association of British Chambers of Commerce 
on the 16th inst., were to be obtained by employing 
fewer units of operation. He had proposed, he said, 
that the railways of the country should be divided 
into seven groups, and believed that under his pro- 
posals progressive economies over some years could 


As this figure, we would observe, is from 11 to 13 
per cent. of the present expenditure, the hope is 
not unduly sanguine. Sir Eric proceeded to say that 
these proposals would undoubtedly reduce the 
amount of competition, but they would also give 
ample protection against oppression. Whilst agree- 
ing that there will probably be no oppression, we 
cannot close our eyes to the fact that the traders 
will be robbed of many of the benefits they now enjoy. 
The common-user of stations and lines means the 
closing of other stations and lines ; the use of larger 
wagons and the adoption of longer trains may lead 
to consignments being longer under load, and a 
reduction in the number of repairing establishments, 
the closing of stations and of lines may disturb the 
labour market and local trade in the towns affected. 
These are, however, sacrifices that must be made, as 
through them, and by other means, considerable 
sums may be saved. Furthermore, these changes 
can best be achieved by the existing companies 
being concentrated into groups. There is, however, a 
great difficulty in the way of the grouping scheme 
outlined in White Paper Cmd. 787. to which we shall 
refer when we have disposed of one other matter in 
which the trader is particularly interested. The 
policy outlined in the White Paper is broadly that the 
rates shall be fixed so as to bring in a net revenue 
substantially equivalent, on some pre-war basis to 
be settled in the Act, to the combined net revenue of 
all the companies absorbed in the group. So far, so 
good. But as soon as that figure has been reached, 
any further profits—because, to quote the White 
Paper, “‘ the State would be very materially extend- 
ing the ‘charter’ of the companies”—are to be 
shared with the State. We fail to see the justice 
of this proviso... How can the putting of the companies 
into a position that they, like any other business 
concern, can pay.their way, be strengthening their 
charter? . But even if their charter were thereby 
strengthened, it is not very obvious why they should 
have te-pay so heavily for that privilege. 

We reach now the consideration of the important 
question of grouping, and would first:note Sir Eric’s ob- 
servation that whilst his scheme had been criticised, 
no representative body had put. forward any concrete 
alternative proposal. That may be the case, and the 
explanation undoubtedly is that the question is 
highly technical, and one that the railway com- 
panies themselves elone are able satisfactorily to 
deal with. Sir Alexander Kaye Butterworth, who 
has been appearing on behalf of the Railway Com- 
panies’ Association before the Rates Ad\isory Com- 
mittee, has said enough to show that the proposed 
scheme is unsatisfactory. Grouping must be not 
only geographical, but financial, 1.e., the strong must 
carry the weak. But, in order that the former may 
help their poorer partners, their rates must be pro- 
portionately higher, so as to provide funds to balance 
the greater cost of the less prosperous companies. 
This is what the White Paper calls “ financial equili- 
brium.” As an illustration of what would then happen, 
it may be observed that were the North British 
grouped with the North-Eastern, the rates on the 
latter line would have to bring in a proportionately 
higher sum than those on the North British, in order 
that the latter might enjoy this financial equilibrium. 
Another obstacle in the way of the Ministry of Trans- 
port grouping scheme is that mentioned in our leading 
article of July 2nd last. Many lines of one group 
would be within the area of other groups, and whilst 

the White Paper says that “it would be open to 

the new group companies to exchange between them- 

selves lines which project from the territory of one 

group into that of another,’ we expect that the White 

Paper forecasts the future correctly in adding that 

“ at a later stage it may become necessary to require 

them to do so.” We pointed out in an article on 

June 18th the difficulties to be faced in grouping the 

railways as they exist to-day, and we have not as 

yet had occasion to modify our views. But as the 

main hope of salvation for the companies appears to 

lie in economies made possible by a reduction in the 

number of companies, and in view of the difficulties 

in the way of grouping the companies as they are, 

the financial condition of the railways, and the hard- 

ships which drastic economies must inflict.on traders 

and the travelling public, it may be necesssry to 

consider whether the State should not take over the 

railways, group them and lease them to, say, eight 

working companies drawn from the existing com- 

panies within each group, in much the same way as 

the State-owned railways of Iadia are administered. 





Tue production of pig iron and steel, which had been 
741,000 tons and 884,700 tons respectively in September, 
fell in October, owing to the coal strike, to 533,200 tons 
and 544,300 tons respectively. The pig iron production 
included 193,300 tons of hematite, 162,800 tons of basic, 





be effected to the extent of 25 to 30 millions a year. 


101,800 tons of foundry, and 46,600 tons of forge quality. 


ee 


Institution of Electrical Engineers, 
PRESIDENTIAL ADDRESS.* 


Tue year 1921 will see the Institution of Electrical 
Engineers attain its “‘ jubilee,’ and for that reason 
the address of the incoming President, Mr. Llewelyn 
B. Atkinson, was largely devoted to a reviewof electrical 
progress during the last half-century. The achieve. 
ments of the period in physical and electrical scicice, 
in electrical power supply, and in telegraphy and 
telephony were historically outlined, and the account 
of these developments and their possibilities was 
followed by a consideration of the position at the 
present time, and a discussion of the technical and 
industrial problems which are to-day awaiting solution, 
The latter portion of the address proceeds as follows ; 


THe CHancinc Basis or Propvucrive Inbusiry, 

We pride ourselves on the engineering efficiency 
of our great generating stations and on the safeguards 
to avoid breakdown and stoppage, yet the greatest 
risk of stoppage is the unlubricated working of tho 
human element. Of what avail is it to continue to 
perfect the machinery of material civilisation, it, in 
the end, that civilisation is wrecked because of the 
dissatisfaction of the people for whose satisfaction 
the perfecting is assumed to proceed. We must 
think about these things, we must help to form 
opinion thereon, and we must help one another to 
conclusion by discussion. What is it that really lies 
at the basis of social and industrial unrest ? It may 
be summed up in the monotony of machine pro- 
duction or machine operation, at high pressure, with 
enough ‘education partially to awaken the reason, 
but an insufficient education to appreciate the beauty 
and the ‘triamph of what is happening. » An engineer 
can watch a cotton spinning machine; to him it is 
more than a mass of wheels. to be fed at intervals 
and relieved.of its burden of thread as it is produced. 
His mind sees in the machine the adaptation of means 
to an end, the triumph of producing continuously a 
product so even that no change from point to point 
can be determined... He may think how the product 
can be increased or improved. Not so the cotton mill 
operative; to him or her it is only so many hours of 
noise and moist air,.something to be endured and 
then forgotten. 

If I am right, that lack of: interest in work under 
modern methods is atthe base of industrial unrest, 
then efforts to allay and overcome unrest must con- 
tain some element, which will overcome this lack of 
interest. Whatever may be the case in unskilled 
work, in semi-skilled work, in machine work, and in 
skilled work, I believe it is possible to stimulate 
interest in the work by explanatory teaching, an 
by discussions with and among the workpeople. | 
believe sooner or later we have got to place part of 
the direct responsibility of management and pro- 
duction in the hands of the operative workers, and 
that we have to find a basis where the capital required 
is paid for at a fixed rate, high where risks are high, 
low where risks are low, and that the whole product 
beyond this is divided between the people who are 
managing and directing, and the people who are 
operative producers, The German industrial system 
was largely founded on the system of individuals 
finding capital at a fixed rate to industrial banking 
corporations, who after examining most carefully, 
under trained advisers, the prospect of a new enter- 
prise, embarked on it, if they did, with a real assur- 
ance of success, and obtaining a higher rate of interest 
than the individual capitalist obtained thereby, a 
cover for their risk and a payment for their skill and 
organisation. 

To work on such lines utilises individual skill and 
enthusiasm, it removes the objection on the part of 
the workers that surplus production benefits some one 
other than the producer. Coupled with a share, and 
an understanding of the objects of management it 
stimulates and interests, and, in’ my view, if some 
such ideas do not fructify, the pressure for nationalisa- 
tion, or business controlled by politics, will, I fear, 
tend to its adoption, with all the great evils and ruin- 
ous financial results that will follow. Every experi- 
ence shows that public ownership. of, an industry) 


giving a lesser incentive to the individual than private 


ownership produces a lesser product, at a greater 
cost; but all the arguments for private ownership 
centring on interest in a given work and on self- 
interest apply to.every person oceupied in an industry, 
and it should be our effort to utilise those efforts to 
the fullest. 


Screntiric MerHops IN CoMMERCE AND InbusTRY. 


It is a matter of common knowledge that British 
industry has been for the most. part initiated and 
controlled by men who have not as a rule had a 
scientific or engineering training and whose outlook 
is, broadly speaking, unscientific. Such men claim 
to be practical, and it is a matter even of pride to 
them that their achievements are reached by intui 
tion or, as they would say, common sense. But 
whilst with the. British temperament, strongly 
individualist, adventurous, self-confident, pertina- 
cious, this basis for commerce and industry has in 
the past been successful, the last thirty years has 
seen its gradual eclipse by other methods, and, in so 


* Delivered November 18th, 1920. Abstract. 
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far as British industry and commerce have not 
followed, so they have lost ground. The broad 
characteristics which go to make a successful com- 
mercial and industrial leader are in most cases in- 
compatible with the mental attitude of a scientific 
worker, and vice versdé ; but if some scientific training 
were universal in our education system, there would 
be an understanding by the industrial leaders of the 
power of the scientific method which would: lead 
them to surround themselves and maintain contact 
with men of specialised training on all subjects, and 
to consult with them and rely on their guidance, 

It is true that the total of organised knowledge 
to-day is so large that it is impossible for small under- 
takings to command it. Particularly is this the case 


when, owing to lack of trade organisation in associa- 
tions, most of the time of a business owner is taken 
up in formulating attacks on his competitors or 


repelling their attack. The law of diminishing returns, 
which applies to agriculture and the production of 
raw materials, does not apply to manufacturing or 
commerce, being replaced by the law of increasing 
returns, that is, the firms with the largest turnover 
can always undersell the others. Hence there is a 
natural instability in manufacturing and commerce 
between rival firms, an instability which, whilst it 
benefits or ruins individuals, does no good to the 
consumer, or the total of manufacturers or com- 
mercial men. ; 

The solution for us lies in associations representing 
the separate branches of the industry.. ‘These, by 
various methods of damping the oscillations which 
arise in all unstable conditions, enable a total industry 
to devote itself to the overcoming of external com- 
petition, to the cultivation of overseas trade, to the 
development of improved processes, all these with 
the possible benefit of increased application of 
scientific knowledge. This may be provided under 
co-operative principles to all concerned in an industry 
though the progress in this last direction is slow. 

Nevertheless, I am pleased to say that the British 
Electrical and Allied Industries Research Associa- 
tion, founded by the B.E.A.M.A. and with the help 
and support of the Institution, is at last successfully 
launched and has taken over the research work 
initiated by the Institutions is at once puts into 
action a sum of £16,000 per annum for joint electrical 
research, a sum small enough for a great industry, 
but it is hoped that as the first results appear, the 
usefulness of the effort will be appreciated and that 
groups in the industry will bring forward their pro- 
blems and achieve a common knowledge and 
advancement. 

Now we begin. to.see. widely what some have jong 
seen, that it may be cheaper to create a vacuum at 
the far end, into which the goods will follow. In 
other words, educate the general public, enlighten the 
immense possible market ; in fact, work to create a 
universal demand for electric. current—the call for 
goods will follow automatically. This is the function 
of the British Electrical Development Association, 
in the f6unding of which the Institution has lent most 
useful countenance and assistance. 

I contend that these cases of associated effort are 
examples @£ more scientific methods of conducting 
business "Which, whilst utilising individual effort in 
every direetion, nevertheless by organised method 
use the resourees of accumulated knowledge to take 
the place of wasteful nnorgauised effort. 


THE INDUSTRIAL OUTLOOK. IN THE ELECTRICAL 
INDUSTRY. - 


Speaking of the manufacturing side of the elec- 
trical industry, we may look back to the situation 
in 1871. There were a few firms established at that 
date whose business was the manufacture of tele- 
graph appatatus, and cable-manufacturing firms 
who were producing telegraph and deep-sea cables, 
but beyond this there was no electrical manufacturing 
industry. The year 1878 saw the commencement 
of the manufacture of dynamos by a few firms, and 
by 1885 there were established almost a dozen firms 
making dynamos up to 200 kilowatts: 

Since then there has been the great increase in the 
number of firms entirely occupied with electrical 
manufacturing, and in the number of firms who are 
partly engaged on the production of electrical machi- 
hery and products. 

Unfortunately, it must be admitted that the manu- 
facturing side has not prospered ‘as \itshould: have 
done. The localised condition as regards electricity 
supply which has been brought about by legisla- 
tive policy has . resulted in each generating 
station embodying the special ideas of a designing 
engineer, with little regard to standardised plant, 
and this led further to a close subdivision of tender- 
ing, thus discouraging the placing of contracts for the 
whole supply undertaking in the hands of a single 
firm, this being the opposite of the procedure on 
which the electrical industries of America and Ger- 
many have grown. ‘This reflected itself 6n the foreign 
market, where. the conditions necessitated the taking 
of whole contracts, and, although several attempts 
in the past have been made to form groups of firms 
capable of supplying complete installations on a 
large scale to operate in foreign markets, they have 
not been found very successful, the internal co- 
ordination being insufficient. ‘The result of this 
absence of foreign markets and the operation of a 








competition, led to a senseless competition in price 
for the home market, which kept the industry in a 
state of poverty where it could exist and no more. 

Only in one branch of the industry did sounder 
methods prevail, and here, curiously enough, because 
the absence of standardisation and competition was 
so dangerous to the entire industry that it was earlier 
perceived. Whereas in the case of electrical machi- 
nery the visible nature of the product and the ease 
of conducting tests maintained some standard of 
quality to which the prices had necessarily to corre- 
spond, in the case of cables it was always possible 
to maintain some margin of profit at almost any 
level of price by a sacrifice of quality, which in the 
absence of definite life tests, was not obvious to the 
buyer until too late. 

So clearly was the danger of such a process realised, 
that by 1889 the British cable makers had been forced 
to a consideration of the situation, and to arrive at 
agreement as to standards of products, and, for the 
most ordinary forms of small cables purchased by 
non-technical buyers, a standardisation of minimum 
prices which at least allowed these classes of cables 
to be produced on an economie basis. 

Furthermore, the necessity of elose supervision 
and responsibility in the matter of laying and in- 
stalling cables, led to the system of single contracts 
and the building up of competent staffs which could 
be drawn on to form the skeleton units for cable- 
installing all over the world. Thus, alongside of a 
machinery and accessories manufacture in a deplor- 
able commercial and financial condition, we have 
seen a cable manufacture dominating the world 
market and, speaking generally, in a satisfactory 
financial position. 

Apart from social, political and labour unrest, the 
manufacturing situation now looks more favourable. 
There has been a movement of integration, joining 
up under single control of sufficient firms to enable 
complete contracts to be é in any part of 
the world. The close of the era of constructing small 
localised generating plants will permit and necessitate 
standardisation, and the inereasing size of units will 
limit the number of neweomers into the industry 
who, with experience lacking, and having the neces- 
sity of forcing their way ito the market, were a 
constant depressing influenee. Fx Sy ne Ges a 

The experience of the war pro ion of standard 
designs, and the increased. ib of matic and 
semi-automatic machinery as @ result of the war, will 
tend to specialisation on the part of those making 
small machines and accessory apparatus, thus to a 
certain extent eliminating competition, but, as the 
result of the increased production of a limited range 
of standard articles, diminishing the cost below what 
the previous competitive cost would have been. An 
example of this effect is seen in the past history of 
the clock and watch trade. Clocksand watches were 
never so cheap as they became when, by standardised 
machine production, practically all competition was 
eliminated. With the proviso that political and 
industrial stability is maintained, and that the supply 
industry is left free to adapt itself to the new code of 
area unification, the general outlook ‘ to 









facturers, with a more satisfactory financial result 
than in the past. 








Colloidal Fuel. ee 


AurHoueH the chemical side of colloidal fuel has 
received a considerable amount of attention in this 
country, the practical aspect of it has been left more or 
less alone. It is true that some experiments were carried 
out a few years ago in a Government factory, but the 
practical possibilities of the use of this type of fuel have 
received far more consideration in the United States than 
they have in this country. The whole question of colloidal 
fuels has now been brought into considerable prominence 
as the result of two papers read before the Institution of 
Petroleum Teehnologists by Mr. Lindon W. Bates and his 
assistant, Mr. Haylett O’Neill, who have been cl 
identified with practical experiments on behalf of the 
United States Navy Department upon the U.S.S. Gem. 
These papers were presented on November 16th, but there 
was then no time to discuss them, and the discussion took 
place on Tuesday last. 

On the occasion when the papers were read a complaint 
was made that they did not convey to a technical audience 
much information that was new. Be that as it may, they 
have certainly served to bring the question of colloidal 
fuels into a, proper perspective. In a strictly chemical 
sense these fuels are not truly colloidal, for they consist 
of a mixture of fuel oil with finely ground coal in certain 
proportions. One of the greatest problems is so“to mix 
these ingredients that the resultant product is stable in 
the sense that the finely divided particles of coal'do not 
fall to the bottom of ‘the oil, and remain: as a sediment. 
The claims put forward for colloidal fuel as a result of the 
practical experimental work that has been carried out in 
America are, first, that the fire hazard is less than that of 
oil or coal alone. The specific gravity of a composite 
using about 15 per cent. of coal is said to be greater 
than unity, and if on fire, the flames may be quenched in 
and by water, and in storage, fire maybe prevented by a 
water seal. For these reasons the Fire Council in the 
United States gives colloidal fuel a pastored rating over 
fuel oil. Secondly, the good grades of colloidal fuel possess 
more British thermal units per volume than either of its 
principal. components separately, owing, it is stated, to 
avity. For example, using 65 per 





indicate a time of great activity for electrical manu- | poses fhe A 


coal of 14,000 B.Th.U., a fuel with a thermal value about 
12° per Cent. more than oil itsélf results. “Thirdly, it is 
claimed that colloidal fuel may. be prepared having, a 
ater combustion efficiency than “straight” oil. 
ourthly, Mr. Lindon Bates assured the audience that the 
usual oil-burning installations could be used for colloidal 
fuel without material modification. On the U.S.S. Gem 
the existing oil-firing equipment and Normand boilers 
were used with no substantial change, whilst on land 
boilers at Greenpoint, New York, practically no pre- 
liminary mechanical adjustment was necessary. Mr. 
Lindon Bates is installing a demonstration plant at 
Stone Court, on the Thames, and there will soon be an 
opportunity for witnessing the practical utilisation of this 
type of fuel. 

In the discussion which took place upon these papers 
there was considerable divergence of opinion as to the 
soundness of the practical conclusions put forward by 
Mr. Lindon Bates. For instance, Sir Frederick Black, 
President of the Institution of Petroleum Technologists, 
raised the question of the stability of the fuel. He pointed 
out that it would be necessary to keep stores of solid fuel 
as well as liquid fuel in various parts of the world and to 
erect plant for pulverising the coal and mixing it with the 
oil, and discussed the difficulties of dealing with this 
colloid fuel in the double bottoms and bunkers of ships if 
it became unstable at any time. 

Mr. Anfilogoff said colloidal fuel was simply a mechanical 
mixture, and it seemed impossible to prevent sedimenta- 
tion over more or less lengthy periods. He foresaw that 
such a fuel would wear out the apertures of the burners 
by its constant abrasive action, would scour the valves, 
pistons and cylinders of the pumps, and clog the oil fuel 
installation. Extravagant figures, he said, had been quoted 
for loss of oil by evaporation, but in moderate climatic 
zones there was absolutely nothing lost by storage. 
Furthermore, he contended that there would be a greater 
fire risk at shore stations, where coal would have to be 
stored for pulverisation, and there would be a large 
expense upon crushers, tube mills, mixers and storage 
tanks. t 


Dr. W. R. Ormandy said he would pa ws to call this 
fuel a pseudo-colloid rather than a id. His experi- 
ments on colloidal materials had shown that the state of 
division of the solid and the presence of certain traces of 
electrolytes affected the viseosity enormously, and it was 
a great pity that more work had not been done, or, at any 
rate, put before them, as to the influence of various 
methods of stabilising the coal dust, the influence of tem- 

rature on viscosity, &c. It was.a very serious thing 
to think that these suspensions might suddenly coagulate, 
and, having coagulated, might be irreversible and not 
capable of being brought back from coagulation into the 
original state. He had found that with 5 per cent. of 
coal in paraffin oil he could not get a stable mixture, but 
with 35 per cent. he could. The principal object in intro- 
ducing colloidal fuel was the use of low grade coal, which 
at present hadno market. In his opinion they should not 
think of mixing a low grade coal with a high grade oil, 
because he regarded it as an absolute iniquity that oil 
which. was eapable. of being distilled into valuable 
products, such as petrol, &c., should be allowed to 
be burned under boilers. |The world demand for oil for 
burning under boilers was increasing, and therefore, if 
évery two tons of it could be-madeinto three tons by 
adding something which would allow it to retain most of 
the advantages of liquid fuel, even if some disadvantages 
were present, the world would be well served. 

Mr. A. E. Cocks—Deputy-Director of Stores, Admi- 
ralty: ing with regard to the e tion of oil in 
pag oie acy put forward by Bs. Lindon Bates 
as a di i itself, sai certain pur- 
1 rar oa reared od absolutely intact 
for five years. Since the last meeting he had tested these 
tanks and found them to contain exactly the same amount 
of oil to a ton that they contained five years ago, 

Mr. G. Bulkeley—General Manager’s Office, Great 
Western Railway—said the point of importance from the 





do the work required of it, rather than whether 
' chemical action or whether it was merely a 
ixture, Although it had been said that there 
“to be no attraction in mixing a good oil and a 
coal, because both alone gave results, it was the 
fact that when coal was burned under a locomotive or any 
boiler, even in the most scientific manner, the greater pro- 
portion of the B.Th.U.s went up the smokestack. Oil fuel 
‘gave better combustion, but he agreed it was a world crime 
to burn refinable oils. ‘The question, therefore, resolved 
itself into one of mixing low grade solid fuel with low grade 
liquid fuel, and if a way had been shown of doing that it 
was something worthy of serious consideration. 
‘ ingham Craig said that in his opinion Mr. Lin- 
don Bates had shown that it was possible to treat colloidal- 
fuel exactly as a liquid, so long as the material was ground 
finely enough and properly mixed. He regarded the use 
of colloid fuel as having important advantages in econo- 
mising our fuel supplies, and he looked forward to seeing 
the plant at work in this country. 
Dr. Blackler thought it was immaterial whether the 
fuel was colloidal or anything else, and he advised Mr. 
Lindon Bates” to goon with his experiments and show 
what the real economic advantages were. 
Mr, Lindon Bates will send in his detailed reply to 
the ‘“ Proceedings,’ but in the course of a few com- 
ments, said that although the finer the grinding the more 
stable was the material, it was usually more economical 
to grind less and add a fixateur. With regard to the use 
of colloidal fuel. in Diesel engines, he was confident that 
such a mixed fuel would come along sooner or later. Dr. 
Diosel had originally intended to use pulverised coal, but 
the ash problem was the principal obstacle. The United 
States Steel Corporation had abandoned pulverised coal 
for open-hearth work for that reason. 


pb coe engineer's point of view was whether colloidal fuel 
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Tue Buencs Aires Great Southern, the Buenos Aires 
Great Western and the Buenos Aires and Pacific Railway 
companies have formed a local company to work oil in 
Argentina. The three companies want 500,000 tons a 








large number of comparatively small firms in free 


its greater Ptah gr 
cent. of oil of 18,500 B.Th.U. with 36 per cent. bituminous 


year. 
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The Shipbuilding, Engineering and 


Electrical Exhibition at Glasgow. | 


No. II.* 


THE Ramsay MARINE GOVERNOR. 

Ir a marine governor intended to prevent “ racing” 
depends for its action solely upon the acceleration 
of the engine speed it is clear that before the governor 
can come into action racing must actually have 
started. A governor designed to anticipate racing 
is shown at the exhibition by the Ramsay Marine 
Engineering Company, Limited, Basildon House, 
Moorgate-street, E.C.2. We made a brief reference 


| reaching the under side by way of the port F. 
| governor in this condition is at rest. When racing is 


The 


about to occur the three-way valve is pulled down 
by means of the relay cylinder shown below it in | 
| Fig, 10. This result is effected by the admission of 
| vacuum from the condenser below the piston of the 
| relay cylinder, The upper side of this piston is in 
| constant. communication with the atmosphere by 
way of the ports G. A valve H is provided to admit 
| atmospheric pressure to the under side of the relay 
piston when the danger of racing has passed. The 
| return of the device to 
| effected automatically. A washer J and a catch I 
are, however, provided in order that the automatic 
return may, if necessary, be prevented. Thus, by 


its resting position is thus | 


the see-saw and the valve B opens the relay cylinder 
to the condenser. By means of the screws A the box 
is set on each voyage to suit the particular trim of the 
vessel. In the case of a twin screw steamer racing 
may occur as a result of rolling. To meet this possi- 
bility the forward screw A is fixed within a sector slot 
| in the supporting bracket so that the see-saw may be 
| Set at an angle to the centre line of the ship, thus 
giving the rolling of the ship a component effect 
upon the tilting of the box. There is, of course, one 
| box and one complete governor for each engine. 
The inertia valve is shown in Fig. 12. It comprises 
| a bell-crank lever coupled to some part of the engine 
providing a stroke of 4in. One of the arms is in dupli- 
cate, the duplicate part carrying a weight and bein 


or 
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FIG. 9—RAMSAY MARINE ENGINE GOVERNOR 
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FIG. 11—ANTICIPATING VALVE 


to this governor in our issue of October 24th, 1919, 
in connection with our account of the exhibits at the 
Shipping, Engineering and Machinery Exhibition at 
Olympia. Some further particulars and illustrations 
o/ the apparatus will no doubt be of interest. 

In Fig. 9 we give a general view of the complete 
arrangement. The cylinder on the left actuates the 
engine throttle valve when one on the other side of 
its piston is placed in communication with the 
vacuum of the condenser, and the opposite side is 
acted upon by the pressure of the atmosphere. The 
three-way valve controlling the action is shown 
separately in Fig. 10. In the position of the valve 
indicated the vacuum of the condenser is reaching the 
upper side of the piston in the control cylinder by 
way of the ports D, E while atmospheric pressure is 








* No. I. appeared November 19th, 1920. 


FIG. 12—EMERGENCY GOVERNOR 


screwing down the washer, the rise of the three-way 
valve after it has descended—say as the result of 
some accident such as the breakage of a propeller | 
blade—is hindered until the engineer releases. the | 
catch I. 
The admission of vacuum to the relay cylinder is | 
controlled by two separate devices, namely, an antici- 
pating valve which acts when the vessel pitches, and 
an inertia valve which comes into action when the | 
speed of the engine suffers any acceleration, The 
anticipating valve is shown in Fig. 11. It consists | 
of a chamber containing a ball running on @ vee- | 
grooved see-saw. By means of the screws A the box 
is set so that normally the see-saw is inclined down- 
wards towards the stern and the ball is at the after 


end. When the ship pitches her stern up so that the | 





propeller comes dangerously near the surface and | 
racing is threatened, the ball rolls to the other end of | 


‘an oscillation of greater range. 


| the relay cylinder. 


|and close the throttle valve. 


united to the arm of the bell crank through a spring 
buffer P. So long as the speed of the engine is con- 
stant the weighted lever will oscillate in unison with 
the bell crank. If, however, the speed accelerates, the 
weighted lever will, as a result of its inertia, execute 
In so doing it will 
strike one or other of the pins N, O on a plate attached 
to a valve Q, and will consequently actuate this valve. 
The valve Q is in a pipe connecting the condenser with 
Hence, should the speed of the 
engine accelerate, the governor will come into action 
This inertia valve is 
provided in order to stop the engines in the event of 
an accident to the propeller or other part leading to 
an acceleration of speed. It also, however, comes into 
action to check racing in short following seas when the 
propeller may be partially uncovered by the trough 
of a wave without the vessel pitching to the extent 
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required to bring the anticipating valve into action. | gutta-percha joint. Passages G formed on the inside 
The inertia valve does not, of course, anticipate racing | of the barrel give the water an easy lead to’ the 
as does the other. ried valves. ‘Surmounting the barrel is the 
. delivery air vessel casting H. This casting has a 
Hicn Srrep Piuncer Pomp. rane Vif cylinder which oniris the plunger J and the 

On the stand of the B.C.B. Pump Manufacturing | stuffing gland K, the surrounding annular chamber 
Company, Limited, 75, Victoria-street, S.W.1, the | forming the air vessel, with the délivery outlet L 
Carey pump and hydraulic transmission system are | leading therefrom. Grooves V are turned on the inner 
exhibited. This pump was described ina recent issue, | and outer surfaces of the stuffing gland K with 
and need not, therefore, be referred to in detail. connecting passages drilled from one to the other ; the 
Another exhibit on the same stand—the B.C.B. high | inner groove collects any surplus oil, or any water 
speed plunger pump—calls, however, for particular | which may leak past the packing, and this leakage is 
notice. A section of this pump is given in Fig. 13, | free to pass to the outer groove and discharge outside 
while in Fig. 14 we illustrate it as erected for driving the pump casing through the passage X) By»this 


by a Petter oil engine. The designers have aimed at 
the production of an efficient high speed light. weight 
plunger pump, suitable for driving by means of an 
internal combustion engine without necessitating a 
high ratio reduction of speed between the engine 
and the pump. That they have succeeded in attain- 
ing their object is evidenced by the claim that the 
pump ean deliver 1 lb. of water per minute for less 
than 1 Ib. of dead weight of pump, and by the fact 
that in the larger sizes the pump is driven directly 
coupled to the engine and in the smaller through 
gearing of a ratio not more than about 1} to 1. The 
object in view has been reached by adopting the 


unusually high speed for the pump crank shaft of | 











“Tuc ~Enciweca” 


FIG. 13—B.C.B HIGH-SPEED PLUNGER PUMP 


450 revolutions per minute, giving a plunger speed | the top lip of the plunger on its upward stroke, and | 


of 375ft. per minute. In order to make it possible to 
run the pump at this high speed particular attention 
has been given to ensuring that the water flows with 


a low velocity throughout the pump, that there is no | 


reversal in the direction of flow, and that what 
changes of direction there may be are as easy as pos- 
sible. Another important feature contributing to the 
attainment of the designer’s objects is the provision of 
air vessels both on the delivery and the suction sides. 
These vessels are disposed within the body of the 
pump, and are arranged to give the shortest possible 
column of water between each air chamber and the 
plunger. Attention has also been especially paid 
to the valves. By adopting the principle of using a 
large number of valves the size and weight of each 
have been kept down, Further, the actual moving 
part of each valve is in the form of a simple metal ring 
weighing only } oz. Because of the lightness of the 
valves the wear and tear on them is, it is claimed, 
negligible, while their simple construction, permits 
them to be replaced at the cost of but a few pence. 
The pump consists of a base casting A, in which is 
formed the suction inlet B. Attached to the base 
casting by means of a flanged joint on its. upper side 
is & casting C which forms the pump barrel, and also 
carries the delivery valves D. This casting is made so 





arrangement the risk of water working its way up into 
the mechanism of the pump and thus impairing the 
lubrication is claimed to be entirely eliminated. “— 

The lubrication of the pump is entirely effected 
from the oil wells beneath the main bearings, which 
are fitted with ring oilers. Oil working out from one 
main bearing is caught in a collector bolted on to the 
crank web, from whence, under the influence of centri- 
fugal foree, it is conveyed through a hole drilled in 
the crank pin to the centre of the big end bearing. 
Oil thrown off from the crank or main bearings 
drains into the base of the bearing framé M, and pass-! 
ing through the holes R lubricates the working surface 
of the plunger. Some_of this oi] is also wiped off by 








gas coke raised to incandescence by meats of air 
blast from a row of nozzles to be seen in the engraving 
under the furnace body. To each of these nozzles is 
fitted an air injector cone in such a manner that after 
blowing up to heat—a matter, it is stated, of only a 
few moments—the blast can be shut off, sufficient 
atmospheric air being then obtained through the 
cones to keep the fire burning at the required rate. 
This arrangement gives, it is stated, great economy of 
fuel; the type of furnace illustrated, we are informed, 
consumes only 2} to 3 ewt. of coke per day of eight 
hours, with an average output of processed material 
of 20ewt. The is @ self-contained unit 
carrying its. own blower and electrie motor if required. 
The containers are slowly rotated while they are in the 
furnace, a speed of 2 revolutions per minute being 
obtained by worm reduction ing, with which is 
incorporated a dog clutch for controlling the con- 
tainer. To extract the greatest heating effect from 
the hot gases given off during the combustion of the 
coke the container is offset to the longitudinal centre 
line of the furnace—as seen in plan—so that there 
is a constricted space between the wall of the con- 
tainer and one wall of the furnace. Just above this 
stricture are the flue inlets and the products of com- 
bustion mainly take a path which envelops approxi- 
mately 80 per cent. of the circumference of the con- 
tainer. 
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PIG. 14—B.C.B. PUMP COUPLED TO OIL ENGINE 


The containers—Fig. 16—are- composed of jin. 


passes down into the chamber surrounding the gud- | steel plate lapwelded to.tubular form, The trunnion 


geon pin, so that the latter is always working in an 
| oil bath. 
It will be noticed that the gudgeon pin is fixed in 
|a casting which is held against. a flange within the 
plunger by means of a long stud passing through the 
foot of the plunger. The dismantling of the pump for 
| inspection, it is claimed,.can be quickly effected, as 
each part in turn can belifted out'from the top. By 
| removing the eight nuts.T the top portion can be 
removed as a whole. The suction and delivery valves 
are then brought. under.direct observation. The 
pump is at presént being made in three sizes, namely, 
| to deal with 5000; 7500-and:10,000 gallons per hour. 


GALVANISING EQUIPMENT. 


On thé stand® of the Galvanising Equipment Com- 
pany, Limited, Portpool-lane, Gray’s Inn-road, E.C. 1. 
the apparatus employed in the ‘“‘Galeco”’ rust- 
proofing process is exhibited. This company has 
secured the sole concession for the British, Empire-—- 
excepting Canada—of a metallic sublimation com- 

| pound to which the trade name of “* Galeco”’ has been 
| applied. , This, material is used in specially designed 
| plant, the units: of which are the furnace, containers, 
| and separating gear and loader, , The furnace—Fig. 


that the barrel depends within the base. casting, | 15—is a structure, of angle iron and sheet metal, 
leaving an annular space surrounding it, which forms | heat, insulated by fire brick and, asbestos, and is pro- 
the suction air vessel. The suction valves ‘E are | vided with a,pivoted;hood to enable access to be had 
mounted on a plate F, which is bolted to the bottom | to the interior for, the, purpose of changing the con- 
of the barrel and made water-tight by means. of a | tainers or for adding fuel. The fuel used is ordinary 





shafts are. fitted to cast irom flanges which have 
spigots for registering withtand supporting the tubular 
part...The trunnion shaft visible im the engraving is 
fitted witha device which enables the™progress of 
galvanisation to be determined during treatment 
without opening up the container to inspect the 
product. The device takes the form of a rod whichis in- 
serted througha detentand taken through a gland fitted 
to the end of the hollow trunnion shaft. The rod is 
inserted until approximately 9in. enters the container 
body. During treatment this red can be withdrawn 
until the portion that has been immersed in the con- 
taineris within the hollow shaft. Left in this position 
for « few moments the coating will cool sufficiently 
to prevent discoloration when thé rod is further 
withdrawn to bring the treated portion in. view. The 
rod cannot be totally withdrawn unless the detent 
is released. Thus the rod cannot be pulled right out 
during the processing, and so cause a loss of the 
compound and possibly the burning of the operator. 
The release of the detent at the proper time permits 
the rod to be removed, pickled off, and used over 
and over again. By pre-measurement of the rod 
diameter and the measurement of the diameter during 
inspection a very close approximation to the thickness 
of the coat on the artiéles’ being treated can be 
determined. 

The equipment ‘includes a separating machine— 
Figs. 17 and 18—arranged to deal with the containers 
when the treated material is ready for removal. The 
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container is shown in position and lies at a slight 
angle towards the hooded end. At the other end is 
a half bearing and a case containing worm reduction 
gearing similar to the dtive on the furnace. The 
trunnion driving shaft is supported in the half bearing. 
Longitudinal movement is prevented by a stud in the 
half bearing, which stud engages in an annular groove 
turned in the shaft. The container end under the 





corner is mounted on a bracket:and_.is solely intended 
for adjusting the chain tension. _The compound outlet 
A-—Fig. 17—-can be connected to the boot of an 
elevator delivering inte a hopper, whence the com- 
pound, with small additions to replace the portion 
actually used in coating the articles, can be led through 
nozzles for filling the containers ag required. To 
handle the containers it is usual to provide a light 


extensive variety of articles can be efficiently rust. 
proofed. 
Om, Cooter. 
On the stand of Munro and Young, Glasgow, an 
interesting exhibit is an oil cooler made by Serck 
Radiators, Warwick-road, Birmingham—formerly the 





Birmingham Condenser Company, This appliance, ° 
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FIGS. 15, 16, 17, AND 18—FURNACE, CONTAINER AND SEPARATING MACHINE OF GAIECO GALVANISING EQUIPMENT 


hinged hood is freed of its cover and the container is 
slowly rotated to feed the material and compound 
forward into a shute connected to the body of the 
apparatus. The shute delivers into a rotating sieve 
through which the work travels. The compound 
passes through the meshes of the sieve into a shute 
containing a worm conveyor, which delivers the com- 
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Thermometer 


Water Outlet 
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overhead runway, with lifting tackle, or a portable jib 
crane of about 10 ewt. capacity. 
The plant illustrated, with five containers, has, we 


are informed, an average output of 20 cwt. per eight- | 


hour day of small material such as nails, screws, bolts 
and nuts, pipe fitting, up te Ifin., &e. Two unskilled 
men, it is claimed, can operate the plant when treating 
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FIG. 19—LUBRICATING OIL-COOLER 


pound to an opening at the right-hand bottom end 
of the body, as shown at Ain Fig.17. The processed 
material is ejected at the shute opening shown between 
the two small sprockets in Fig. 18. The means of 
driving the various parts.are shown in Fig, 18. The 
worm wheel shaft carries a sprocket from which @ 
chain conveys power to the worm conveyor sprocket 
at the right-hand corner and to the sieve drum 
sprocket at the centre, The sprocket at the left-hand 


clean articles. The power required is 2 horse-power 
including that for the elevator, and the gas coke con- 
sumption, it is stated, is amply met by an allowance 
of 3 cwt. perday. These figures, the makers point out, 
are based on results obtained when using the special 
** Galeco”” compound, and must not be ‘applied’ to the 
treatment of articles in zine’ dust only, as usually 
practised. “The ‘‘ Galeco ” compound is’ a zine ‘alloy 
for which great durability is claimed and whereby an 


Fig. 19, is intended for re-cooling the lubricating oil 
used in turbine bearings and helical reduction gearing, 
electric transformers, heat treatment quenching tanks, 
&e., and can be arranged either horizontally or vertic- 
| ally. It consists of a cast iron body with two end 
| headers and an internal nest of tubes. By removing 
| the water outlet header the whole nest of tubes, 
| together with their two tube plates and the baffles 
distributed among the tubes, can be removed from 
the casing as.a single unit for the purpose of cleaning, 
inspection, or repair. The oil flows outside the tubes 
in the reverse direction to the water inside the tubes, 
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| 
| FIG. 20—BOLT-HOLE WIDENING AND BORING MACHINE 
| and is forced by the baffles to follow the tortuous 
| path indicated in the engraving. In the vertical 
| arrangement the water inlet’ header is placed down- 
| most, so that any deposit from the oil may collect at 
the foot of the cooler, where it may easily be reached 
for removal. The largest. size of the appliance has 
a cooling area of 246 square feet and measures 78}in. 
in overall length and 26}in. in diameter at the barrel 
of the casing. According to figures supplied by the 
makers, this size of cooler is capable of dealing with 
14,000 gals. of oil per hour at 140 deg. Fah., and by 
means of 14,000 gals. of water at 75 deg. Fah. cooling 
the oil to a temperature of 116 deg, Fah. These 
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figures show @ heat dissipation of about” 1,420,000 
B.Th.U’s. per hour, or approximately 97 units per 
square foot of surface per minute. 


Bout Hote Winenme Macuine. 


On the stand of the same firm there is also exhibited 
the useful little tool shown in Fig. 20, a bolt hole widen- 
ing and boring machine, made by A. and J. Morgan, 
Limited, marine engine repairers, Fairley-street, 
jovan, The appliance is a portable tool intended for 
widening or reamering parallel or taper bolt holes 
in shaft couplings, &e., and is particularly suited for 


_ not covered with fine woven mesh, but consists simply 
of the square perforated backing. In ord;nary cases 

In addition to the exhibits on the stand of Edmiston, | the perforations range from }in. down to ® ,in. square 
Brown and €o., Limited, to which we referred last | according tothe local conditions to be met, We are 
week, there is also shown by this firm the small disc | informed, however, that: the makers: have supplied 
type ‘water screening plant illustrated in Fig. 23. screens with meshes of only */,;,in. for the removal of 
This apparatus consists of a semi-cylindrical sump | slimé, mud, and finesand: Special attention has been 
to which the water to be screened is admitted by the | paid to the question of lubricating the bearings on the 
orifice shown in the near end in the engraving, and a screens.. The method adopted is to line the bearings 
cireular screen 4ft. in diameter driven by an electric | with lignum vite and the journals with gun-metal, 


SELF-CLEAN™NG WaTER SCREENS. 





motor through worm reduction gearing at a peripheral |. and to use water as the lubricant. The water for this 
speed of 6ft. per minute. The screen is composed of a purpose is taken from the cleaning jet supply and is 
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PIGS. 21 AND 22—20-FT DIAMETER WATER SCREENS IN A YORKSHIRE POWER STATION 


working in confined spaces, such as a ship’s tunnel, 
The headstocks A B are clamped to the shaft by means 
of flexible steel bands. The headstock A carries. the 
hand wheel C, whereby the tool is driven. This hand 
wheel is connected to the spindle D by spur and bevel 
gearing. The cutter bar E is provided at one end with 
a ball extension, which works within a socket attached 
to the headstock B, and at the other end is connected 
to a slide on the end of the shaft D. The screw F 
operating the slide permits the cutter shaft to be set 
to bore parallel or taper holes. The cutter is carried 
in @ bush surrounding the shaft and is automatically 





supporting surface of square perforated: plate: faced | led to the necessary points through copper pipes. The 
with fine brass woven gauze. At the back of the | pressure of the jet is supply, is usually that due to a 
sereen two high-pressure water jets are directed | head of from 35ft. to 50ft. Screens.of the:type de- 
against the gauze to clear it of the léavés and other | scribed are suitable for situations where the variation 
material clinging to the screen as it rises above the | in level of the intake water is not great. For tidal 
water level. The rubbish is shot off into a hood, | river situations or elsewhere, if the rise and fall is 
whence it falls into a horizontal trough which can be | considerable, Messrs. Brackett make a vertical band 
readily removed for cleaning. The jets are supplied | type of screen. 

with water by a small centrifugal pump operated by | 
the motor already referred to and drawing its supply | 
from the clean water side of the screen. Small self- | 
contained screening appliances of this type have been | New Wireless Transmission 


Stations at Geneva. 
| 








Tue following particulars of the arrangements which 








were made to transmit press messages from Geneva during 
| the first Conference of the League of Nations have been 
supplied to us by Marconi’s Wireless Telegraph Company, 
Limited. 

In agreement with the Swiss Federal Government, the 
Marconi Company installed a 6-kilowatt continuous wave 
| valve station at Geneva. The transmitting apparatus 
| comprises one Marconi standard 6-kilowatt continuous 
| wave valve telegraph set of the coupled circuit type, 
| fitted with six “ power” and four “ rectifying” valves. 

The power is taken from the Geneva Supply Company and 
delivered to a 30 brake horse-power 500-volt 2-phase 
motor which drives by belt a 23-kilowatt 110-volt direct- 
| current dynamo. An emergency power plant consisting of 
one 18-kilowatt 110-volt direct-current oil engine generator 
has also been provided. Each power set is furnished with 
a slate panel switchboard. There is also one 6-kilowatt 
motor alternator, which takes its supply from the 110-volt 
| direct-current circuit and generates single-phase current 
at 500 volts, 300 cycles. The voltage is raised to 7500 by 
a step-up transformer, at which pressure. it is fed to the 
valve transmitter panel. 
The signalling circuit comprises special high-speed keys 
operated by a Wheatstone transmitter, the tape for which 
, is ““ punched ” on a Gell keyboard type perforator. The 
aerial is of the umbrella cage type with six radial members. 
It is supported by a single lattice steel self-supporting 
tewer 200ft. high, each radial member being carried out to 
a 50ft. pole at a distance of 300ft. from the central tower. 
The earth system consists of the usual galvanised iron 
| plates and earth wires buried in the ground. 

Five miles from the transmitting station there is a ° 
separate receiving station erected so as to permit of duplex 
working. This station is. provided with a special aerial 





FIG. 23-SMALL DISC-TYPE .WATER-SCREENING PLANT | constructed on the latest directional principles, and is con- 


| nected to the transmitting station by landline. From the 
central. receiving office in Geneva the messages are passed 


fed forward by @ serew: lying inside the cutter shaft. | used successfully, we arte informed, for dealing with to the transmitting station over a landline, the service 


This screw engages with the cutter bush and. at one | the wash water from coke benches. The makers, | 


being augmented by a squad of motor cyclist messengers. 
e receiving station in England is at Witham, near 


end carries a ratchet whe ich i : . 3 imi 
wheel which is moved once per | F, W. Brackett and Co., Limited, of Colchester, pro- | Chelmsford, It is equipped ‘with the latest type. of direc- 


revolution of the cutter by a tappet G attached to the 
headstock B.. The ‘total weight of the machitie’ is 
180 Ib., the heaviest. single part weighing 701b,. In 
addition to its use for reamering and widening. bolt 
holes in shafts, it, has,.we understand, been success- 
fully applied ina vertieal position to boring out the 
gudgeon holes in ruddér post: castings. With an 
increased size of cutter bush the machine, it is stated, 


and other small engines. 


duce the apparatus in’sizes up'to 20ft. in diameter of | tional aerial and, in addition to up-to-date valve receivers, 
the screen, Two such screens, each capable of dealing'| j, provided with dictaphone apparatus for the reception 
with two million gallons of water per hour when | of high-speed messages. For transmitting the necessary 
immersed to a depth of 8ft., are shown in Figs. 21 and | acknowledgments, service messages, &c., a 15-kilowatt 
22... The two sereens are driven by worm gearing off | valve transmitter at the Mareoni Works, Chelmsford, is 
the same shaft; which shaft in turn’ is driven by.one | operated. direct from the receiving station at. Witham by 
or other of two electric motors so coupled that either, 
but not both simultaneously, may’ be connected to 
can be adapted for boring out*the ‘steam and-Water | the shaft. Our engravings illustrate’ the screens 
cylinders and piston. valve casings of donkey pumps | supplied by Messrs. Brackett to a large power station 
‘in Yorkshire,,,.. The screening, surface in thiscase js | for the speed with which it was got to work, If was not 


landline connection. Witham is also in direct landline 
| communication with the Marconi Company’s London 
offices, to which the messages are finally transmitted by 
high-speed automatic apparatus. 

It is claimed for the installation that it is remarkable 
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until late in October that the project was first discussed 
between the Swiss authorities and the Marconi Company. 
On November 8rd not a single part of the gear, all of which, 
including the 200ft. steel aerial tower had to be trans- 
ported from England, had arrived in Geneva. On Novem- 
ber 9th, however, the preliminary trials were carried..out, 
and the station was completed and the service commenced 
on November 15th, the day the Conference opened. © On 
that date no less than ten thousand words were cleared 
within a few hours of the commencement of the sitting. 
Since then many thousands of words have been handled. 
Tn addition to the primary service to the specially erected 
station at Witham, communication has now been effected 
with Csepel in Hungary, Nauen in Germany, Centocelle in 
Italy, and Barcelona in Spain. 





A Southampton-Built Cargo 
Steamship. 


THE cargo steamship Meandros, of which a view is 
given on page 534, is the first of three sister vessels which 
are being built for the National Steam Navigation Com- 
pany, Limited, of Greece, by John I. roft and Co., 
ee ee ae yond. ea nee 
cargo steamer 0! poop bridge and forecastle type, of 
4226 tons deadweight capacity, and she has been built 
under Lloyd’s special survey for their 100 Al Class. 

The Meandros, which ran her trial trip on the 2nd inst., 
is fitted with reciprocating engines, while her two sister 
— under construction, are to be fitted with geared 

ines arranged for superheat of 200 deg. Fah. and double 
reduction gears. 

The principal dimensions of the vessels are as follows :— 


Length overall 31 lft. 
gth 300ft. 
£30 in. 
-— 
20ft, 44in. 


180,094 cubic feet 
168,680 cubic feet 


feet 
17,917 cubic feet 


905 cubic feet 
690 cubic feet 


3500 cubic feet 
Bales bd es ps. se co tat SORE Cabec fete 
Water ballast in cellular double 
Water ballast in fore peak .. .. 
Water ballast in aft peak.. 
Bunker coal, permanent bunke 


The hull is subdivided by six transverse bulkheads into 
seven main compartments, viz., four cargo holds, machinery 
space, and fore and aft peaks. The vessel carries a com- 
plement of thirty-four officers and crew, the former being 
berthed on the bridge deck and the seamen and firem~n in 
the forecastle. Water, ballast is carried in the cellular 
double bottom and fore and aft:peaks. Reserve feed and 
drinking water are also carried in the double bottom. 
There are two masts and the cargo is handled by twelve 
derricks and six steam winches. Electric light is fitted 
throughout and a wireless telegraphy installation is also 
carried. 

The propelling machinery of the Meandros consists of 
triple-expansion engines having cylinders 2lin. by 34in. 
by 57in. diameter by 36in. stroke. They are of the open- 
fronted type and have all-round reversing gear. Steam is 
supplied by two boilers, 14ft. 9in. diameter by 10ft. 6in. 
long, which have a total heating surface of 4100 square feet 
and grate area of 112 square feet. Each boiler is fitted with 
three Deighton’s section corrugated furnaces. The boilers 
are arranged for natural draught and are separated from 
the machinery by a screen bulkhead. 

The following auxiliaries are fitted :—One ballast pump, 
10}in. by 10in. by 10in., and one general service pump, 
5in. by 5in. by 6in., by Clarke, Chapman ; one Qin. centri- 
fugal pump for circulating the water through the con- 
denser, by Drysdales ; and auxiliary feed pumps—double— 
8in. by 6in. by 15in., by Clarke, Chapman, which firm also 
supplied the electric light engine, which is of 8} kilowatts 
capacity ; a steering engine, 7}in. by 7in., by Donkin ; and 
a 15-ton evaporator, by Caird and Rayner. There are 
also six winches, 7in. by 10in., and one windlass, all by 
Clarke, Chapman. 

The whole of the work in connection with the construc- 
tion and fitting up of the accommodation was executed 
by the builders. All the deck-houses are constructed of 
steel and wood lined as necessary. At the fore end of the 
bridge deck are situated the captain’s, chief officer’s, and 
stewards’ cabins, as well as a large dining saloon and a 
bathroom. The saloon is panelled in mahogany with 
white enamelled beam casings and panelling overhead, 
and there are mahogany chairs, tables, sideboards, &c., 
to match the panelling. An open grate fire-place with 
tiled hearth is also fitted in the saloon. The passages lead- 
ing to the saloon are panelled in mahogany in conformity 
with the saloon. The captain’s and chief officer’s cabins 
adjoining are similarly panelled and finished. The bath- 
room adjacent to the captain’s cabin is provided with a 
Shanks calorifier for supplying hot and cold fresh or salt 
water baths. 

Aft of the saloon is a large pantry with dresser, porcelain 
sink, and all the necessary outfit of bins and cupboards, 
&c., and a provision store is provided under the pantry 
access to which is gained by a hatch in the floor. An 
internal stairway provides access to a day cabin for the 
captain on the upper bridge deck, which is fitted up with a 
ship berth and settee, writing bureau, wardrobe, medicine 
chest, and folding lavatory. The chart room is fitted for- 
ward of the captain’s day cabin and is provided with a 
settee, chart table and drawers, cupboards and locker. 

On the flying bridge over the chart house there is’ the 
wireless office, with operator’s cabin adjoining. The cabin 
is provided with two berths and drawers, wardrobe and 
folding lavatory. The wireless operator’s office is fitted 


630 tons 
123 tons 
104 tons 
263.7 tons 


' 
up with the usual table, silent cabinet, and upholstered 


revolving chair. Forward of the wireless room is the wheel- 
house, which is furnished with large rectangular windows 
and mahogany chart table and flag locker, &c. Along- 
side the engine casing separate quarters are fittéd up on the 
port side for the engine-room staff, and on the starboard 
side for the deck officers. They comprise single-berth cabins 
for the chief, second, and third engineers, and for the 
second and third officers. There are also a double-berth 
cabin for two apprentices and a separate mess-room and 
pantry for each staff. Each cabin is provided with a 
folding lavatory draining overboard, a wardrobe, a 
writing desk or folding table, berth, and drawers. A bath- 
room with a Shanks calorifier to provide hot and cold 
water is arranged on the port side for the officers’ use, with 
white in enamelled bath and lavatory basin. 

The galley, which is large and airy, 1s situated in the 
engine casing aft of the funnel. It is provided with a 
double fire range and full outfit, dresser with porcelain 
sink, seat, coal-box, &c. Electric light is fitted throughout 
the ship and all the officers’ cabins, chart-house and wheel- 
house are furnished with steam-heated radiators. 

The crew, which comprises eight seamen and eight fire- 
men, are accommodated forward under the forecastle 
deck in iron berths. Warming stoves are provided in each 
space. Two double-berth cabins, situated at the aft end 
of the crew space, are fitted up for the use of two leading 
“ee and two leading firemen. 

trial trip was carried out in Stokes Bay and was, we 
understand, entirely successful, notwithstanding the fact 
that, owing to the coal strike, good steaming coal was 
difficult to obtain and any coal available was taken. 

The Meandros was built under the supervision of Mr. 
L. 8. Polychroniadis, consulting engineer and marine sur- 
veyor on behalf of the owners. She is, it may be men- 





tioned, the first post-war mercantile vessel to be completed 
by Messrs. Thornycroft and is, incidentally, the largest 
vessel launched and completed at the port of Southampton 
for twenty years. 


On Tuesday, November 16th inst., the firm launched 

at the same shipyard its third cargo steamer within the 

few weeks. She was the ss. Ville de Dannemarie, 

ich is being built to the order of Messieurs Le Groupe- 

— Industriel de Charbons et de Transports, Rouen, 
ce. 

The vessel, which was designed by her builders, is of 


the firm’s standard well dock with raised quarter deck 


type. Her principal dimensions are :—Length, between 
perpendiculars, 240ft ; breadth, moulded, 36ft.; depth, 
moulded, 18ft: 6in. ; draught, 16ft. 9in. ; and her tonnage, 
deadweight, about 2000. She is built of mild steel to 
Lloyd’s requirements for a 100 Al class cargo steamer. 
Her two cargo holds, one forward and the other aft, con- 
tain a combined capacity of 90,000 cubic feet, while coal 
bunkers for 150 tons are also provided. Water ballast is 
carried in the cellular double bottom and in fore and aft 
peak tanks. 

The propelling machinery, which was also constructed 
by the builders, consists of triple-expansion engines having 
eylinders 18in. by 30in. by 50in. diameter by 33in. stroke, 
developing 900 indicated horse-power, and are designed 
to give the ship a speed of from 9} to 10 knots. Steam at 
180 lb. per square inch working pressure is generated in 
two Scotch boilers each having two furnaces. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(Prom our own Correspondent.) 


Pig Iron Down. 


THE fall in iron prices for which consumers have 
been waiting since the signing of the Armistice has now 
definitely begun in this district, and the probability is 
that it has a long way to go before solid ground is again 
reached. The Derbyshire and Northamptonshire pig iron 
makers have led the way by reducing the price of forge 
iron by 10s. per ton. The change is brought about, not 
so much by reduction in market quotations, ag by an 
understanding having been “arrived at between buyers 
and sellers that new contract prices are to include delivery 
instead of, as we till.a few days ‘ago, representing only 
f.o.t. service. No definite reduction is yet announced in 
foundry irons. In these qualities ries are, of course, 
much more difficult to secure than in the case of forge 
iron—a state of things which existed for several 
months past. But it necessarily vs that as forge iron 
is down, fo n 3 early, or pretty early, 
be reduced also. And for this further fall buyers are this 
realise that the buoyancy 
the autumn season brings 
iron mills, but expectations ha 
appointed—a state of things for 
colliers must be held 
very little prospect of any new 
to the Midland iron trade between now and next year. 
There are considerable stocks in the distributive channels, 
but no free circulation of money to clear thém. ‘Hopes 
are entertained that the situation will improve in 1921, 
and that, granted industrial peace, the confidence in trade 
now lacking will be restored. Even as things are, there are 
indications that the Birmingham market is not going to 
take fright and allow a stampede in prices. South Staf- 
fordshire pig iron makers, for instance, are hanging on to 
their late prices, and some other furnace owners are also 
doing the same, particularly, as may be well imagined, in 
respect of foundry qualities. Sellers will, no doubt, have 
to adjust themselves to the new situation, but a display 
of qualities the opposite of rashness can overcome many 
difficulties. Looking back over the interval of the. past 
two ‘years, it is scarcely possible to realise the enormous 
advance, in, prices which has been registered in that. time. 
It reads now almost like an idle tale that in the week that 
the, Armistice was signed consumers could, obtain Derby- 
shire No. 3 foundry iron in this district at 92s. 6d. per ton, 


e gone out of trade. U; 
Sn nin te 
the late ateike of 
I fear there is 


i 





Northampton No. 3 at 90s. 6d., and Staffordshire part- 


week waiting. From what I have so far said, it is easy to 


100,000 


mine forge iron at 100s. At the same time Derbyshire 
No. 4 forge was selling at 90s., Northampton forge at 
87s. 6d., North Staffordshire No. 4 forge 95s., and South 
Staffordshire foundry 102s. 6d. All these prices Were 
f.o.t at furnaces. The terms for basic iron were uniform 
at 97s. 6d, Smelters in all districts when these prices 
existed were, it must be remembered, receiving a syh. 
stantial subsidy from the Government, which assisteq 
them materially to “ cut ” what must otherwise have been 
their losses, and without which market prices must hay 
been sensibly’ higher. ‘These subsidies’ were granted, jt 
will be remembered, to safeguard the markets from dis. 
turbance during the) later stages of the hostilities j) 
Europe, and they were continued for some time after the 
cessation of the war. When they were taken off, quotations 
immediately went up with a bound. It is not without 
interest to recall that buying and selling conditions two 
years ago seem to have been much the same as now, viz,, 
the pig iron makers were willing to book substantial order, 
for forge iron, but in foundry numbers small parcels only 
were offered, supplieés from the furnaces being quite 


inadequate. 
Manufactured Iron and Foreiga Competition. 


All finished iron orders are now much scarcer 
than they were, although merchants report a steady 
demand from district home consumers for supplies from 
stock. This is especially so with regard to country orders, 
the very favourable outdoor conditions having assisted 
the icultural districts. Many forges and mills aro 
partially ile for lack of orders, although the iron trace is 

tter off than the steel trade in this respect. The general 
disposition on the part of consumers is to withhold orders 
until the position is much clearer as srices, 
There are now very few surplus orders to be worked off. 
The margin between British and Belgian bar iron prices 
is increasingly widening. At the moment no serious 
measures have been taken to reduce home prices, }ut 
they cannot now be long delayed. Meanwhile, foreiyn 
competitors with their present rates of exchange are al)le 
to undereut one another, and still make a good protit. 
An offer of No. 3 bars at £18 10s. delivered in the Black 
Country is the lowest yet reported. It is difficult for 
South ordshire iron mills to find buyers at £30 10s. 
in face of this. Last week I remarked that Belgian iron 
was being delivered here at £7 to £8 per ton below native 
quotations. It would have been more aceurate ha [ 
said £8 to £10 perton! To reduce the Staffordshire official 
basis for bar iron at present would involve reductions of 
contracts now in hand which were taken on the sliding- 
scale principle. Producers are less convinced of the 
fairness of this arrangement than they were when the 
market was rising, and so the basis yet stands. Already, 
however, it is said to have been ignored in some cases 
where new business was urgently required, and now that 
pig iron has been dropped 10s. per ton it cannot be long 
before finished iron prices are also formally reduced. 
Makers of Lancashire iron bars for the bolt, nut and fencing 
trade who were previously quoting higher prices than 
Staffordshire makers, have reduced their prices during 
the week, and are now selling on the basis of £30 10s., 
delivered to consumers’ works in this district, instead of 
£30 10s. f.o.t. Warrington, as formerly. This is equivalent 
to a reduction of upwards of 10s. per ton. 


Galvanised Iron and Spelter Supplies. 


Galvanised sheets have become a drug on the 
Birmingham market, although the quoted price has fallen 
to £36 to £37, a reduction 6f £20 from the maximum figure 
of a few months ago. Black sheets, too, are a slow market 
at £34 to £35, and similar falling prices, the decreased 
demands of the motor industry having increased the 
depression. The manufacturers now would be very glad 
to utilise the foreign business which they turned down 
some months ago. Galvanised iron makers are very much 
interested in the improved spelter supply outlook. The 
settlement of the remarkably prolonged strike which 
stopped mining operations for the raw material of spelter 
in New South Wales from May of last year down to the 
present month, entailing a loss of over £12,000,000, has 
a special import for this section of the iron trade. It will 
be remembered that the war brought about a great change 
in the control of Australian spelter supplies. Germany's 

redominance has been taken her, and Australia and 
DD sete = Tn future, the develop- 
ment of the Common: ® spelter industry will be 
promoted by a bond under which Great Britain supplies 
capital if necessary, and obtains the surplus concentrates 
in return. We have contracted to purchase Australia’s 
surplus ore for ten years. An arrangement has been made 
give ies for the resuscitation of her 
i y> i to the long strike hardly 
5 er ot weal in this direction. Not- 
thstanding all that can be done to increase the native 
of spelter, the galvanised iron trade is still chiefly 
mt upon overseas sources of supply. Our present 
furnace capacity of output ie estimated at not more than 
annum. In the year before the war 
19,400 tons of spelter ore, which was less than 
one-fou of the untity smelted, and our own furnaces 
were unable to 4 third of our total needs. In that 
year—1913—we imported 162,400 tons of metallic spelter, 
as compared with an output of 73,000 tons from our own 
plants. It may be recalled that during the war we turned 
to the United States for supplies which were no longer 
obtainable either from Australia or Europe. Roughly, 
America shippéd ‘to us a quarter of a million tons of crude 
zine during the yeare 1914-18. Japan also came forward 
with a;contribution of about 34,000 tons, of which over 
20,000. tons were sent in. 1917: America is now making 
great efforts to maintain the position which the war gave 
her as the chief exporter of spelter, but Belgium is now 
again emerging as an important factor of supply. The 
future of the industry in Germany remains ‘uncertain, 
the more so as it will be a long time before Germany 
ean hope to have the fuel and skiiled labour which alone 
will make her spelter plants effective. 


Belgian Steel Prices, 


Scurcely any business was done to-day—Thurs- 





day—in Birmingham in steel, - Makers, however, where 
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they can are dis to wait a little longer before re- 
adjusting prices, but it-is» generally that reduc- 
tions will have to be on a liberal scale before orders resume 
normal conditions. Sales of Belgian billets have been 
made this week as low as £13 10s. delivered Birmingham. 
Some surprise is expressed at the extent of the reduction, 
as it would be very easy to undercut British prices at 
£3 to £4 above this figure. The British price for billets 
is nominally about £20, but orders have been accepted at 
as low as £18. It is believed that a gréat dealof steel that 
is coming in from Belgium is of German origin. Some 
orders for steel bars have been taken by Midland makers 
at £23. It is believed-that steel prices must soon be re- 
adjusted on a general scale. United States competition 
for business is increasing. American steelmasters are 
feeling the trade reaction probably quite as much as we 
are on this side. Some observers declare this week that 
conditions in the States are worse than with us, the appre 
ciation of the dollar not being without its penalities 
But, be this as it may, it must be conceded that more 
American steel is this week on offer in and around Bir 
mingham, Steel’ wiré rods are keeping fairly firm at 
about £27. Foreign competition has not yet affected this 
department very strongly, partly because requirements 
for wire-drawing are somewhat exacting, and the Belgian 
material does not suit some of the Birmingham mills. 
The wire-drawers are fairly well off for work, having 
tolerable reserves of orders secured on the basis of £41 per 
ton. The wrought iron and steel tube makers hereabouts 
are utilising a considerable amount of foreign raw material 
under the' head of steel gas strip, which they can buy more 
advantageously than British. 


Hardware Prices Falling. 


Simultaneously with lower prices for iron and 
steel material, quotations in various departments of the 
Birmingham hardware industries show a fall. Wire nails 
have undergone a reduction of £5 a ton, following a reduc- 
tion of like amount last month, and one of £10 in July. 
The price of 10-ton lots is now £39 instead of £59. Three 
reductions have been effected in as many weeks in barbed 
wire. It is £46 10s. to-day, whereas it was £60. Bedstead 
angles have had a further drop of £4, and are now £25, 
cut to lengths and delivered in the district, against the 
high-water mark of £33. 


Electrical Engineers’ Wages. 

At a conference at Birmingham this week im- 
portant consideration was given by resentatives of 
electric supply undertakings in the West Midlands to the 
position which has been created by the threat of a strike 
on the part of the Electrical Power Engineers’ Association. 
The gathering was representative of thirteen electric 
supply undertakings, both municipal and private, in 
Warwickshire, Staffordshire, Shropshire and Worcester- 
shire, and it was unanimously resolved “ that all electric 
supply authorities in the West Midlands area be strongly 
urged to accept in their entirety the conditions of employ- 
ment and schedule of salaries for technical engineers on 
the staffs of electric supply undertakings as issued by the 
National Joint Board, and dated May 12th, 1920, and 
subsequently amended, subject to the further considera- 
tion of anomalies arising out of (1) the application of the 
schedule of salaries, and:(2) the conditions of employment, 
and of any recommendations or amendments thereto by 
the interim committee or’ the: district: joint board when 
duly constituted.” . it 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


Tue markets in all sections of the iron and metal 
trades are now in a very disturbed coridition, and the 
process of bringing down the current prices to a reasonable 
level has . No one can say how it will end or what 
will be the result of the readjustment, but it is clear that 
nervousness in every d ent is rapidly increasing, 
and that business is being held up by it. The pity of it 
is that there is an enormous amount of work waiting to 
be done, and yet no one seems able to set about it. The 
condition of the railways of the world alone is such as to 
call for a tremendous expenditure of iron, steel and metals, 
and there is an urgent necessity for renewals and new 
machinery in the cotton trade. Everyone knows this 
perfectly well, and yet there is no demand for the materials 
which are required for this work of reconstruction. Is it 
possible for the industrial world to pull itself together, and 
to get seriously to work under the old conditions, or must 
we have first a general reconstruction of the bases of 
society before anything can be done ? 


Metals. 


What must be considered very unfortunate is 
that the nervousness about extravagant prices in some 
sections of the trade is affecting markets where the prices 
are no longer extravagant. It is unreasonable, for instance, 
to consider £100 per ton for standard copper to be an 
extravagant price in the present state of the currency, 
and yet the, price has been steadily falling for the last 
two months, so that at the present moment standard 
copper is worth only six times the price of pig iron, whereas 
the old normal relationship was one to twenty. Probably 
the reason underlying this change in relationship is that 
much work which would have involved the consumption 
of copper is held up by the outrageous cast of iron and 
steel material; but, however that. may be, it is clear 
that ae is unduly depressed, while other metals are 
still unduly inflated. In America the price of electrolytic 
copper was reduced to 15 cents per lb. about a fortnight 
ago, and although some considerable sales were effected, 
they do not seem to have been e enough to satisfy 
the producers, for the price has since been further reduced 
to 14% cents, which at a normal exchange represents about 
£73 per ton. Here, of course, the prices for refined ingots 
are much higher than this, but they are still low com- 








with tin and. lead, to say nothing of iron and steel, 
trong copper sheets were reduced, first, to £149 and. then 
to £147 per ton, and then to £144, but they are still dis- 
proportionately high, and the same may said of all 
manufactured copper and brass. These disproportionate 
prices for goods git t importance to the engineer- 
ing industry may be reckoned as one of the reasons why 
trade is being held up. It is said that even Germany is 
now selling brass tubes, copper tubes and other manu- 
factures of brass and copper at not much more than 
one-half the cost of similar goods of British make; and 
one can quite well understand that this is ible, at 
any rate in the case of condenser tubes, the last British 
price for which was £186 per ton, The market for tin 
seems again inclined to come down, but there has been 
more buying lately, and that will probably check the fall 
for a time., A point of interest as regards this market 
is that silver is again steadily falling, and has broken 
50d. per ounce. The fall in silver over the last week was 
about 4d. per ounce, or, say, 8 per cent., and it will make 
a considerable difference to the position of tin producers 
in the East. Lead has been~a ually weakening 
market, and apparently the “ bears” of the metal are 
assuming a more active attitude, although it is not yet 
clear upon what theory they are going. Apparently the 
Broken Hill shipments of lead are not to begin until next 
year, so that supplies from that source cannot reach this 
market for about four months. One would scarcely, think 
that ‘“ bears” could be acting yet on the theory that 
Australian lead would be more plentiful ; but there seems 
to be an idea that American lead may yet come into our 
markets. Spelter has been weak, and apparently the 
demand from our galvanisers remains poor. Probably, 
the nervousness about the iron prices accounts for this, 
for it is clear that galvanised iron will become much 
cheaper if there is a break in the price of steel sheets, 
There is not much spelter now being offered, either from 
Belgium or from Germany, but the market opinion that 
these sources of supply are dried up for the time 
appears to the writer to be rather te Belgium will 
probably begin to offer again very soon, 


Foundry Iron. 


The Midland makers of foundry iron do not make 
any move yet towards bringing their prices into better 
accordanee with Cleveland and Scotland; but many 
important buyers here insist that that must be done. . The 
nominal quotation for No. 3 Derbyshire pig delivered in 
Manchester is still £14 10s., but there is a feeling that some 
small concession might now be made on this price. Con- 
sumers here, however, say that a small concession is no 
use, and they want to see the price down at least £2 per 
ton. Makers complain that they cannot. reduce prices 
until costs come down, but the question is. whether it 
will not soon be necessary to reduce prices in .order to 
bring down the costs. There seems now to be very little 
buying of foundry iron going on ;_ but, at the same time, 
the production remains small, and at present there is no 
pressure to sell. 


Scrap. 


Dealers in scrap are still quoting £11 to £11 10s, for 
foundry metal, on the plea thatuntil’pig iron°is*eheaper 
this price is well justified; but there is practically no 
inquiry for cast metal at this figure, and it is pretty clear 
that the price must be reduced very soon. Heavy wrought 
scrap ‘s dull and lower at about £3 10s. on trucks or £9 
delivered free to a buyer’s works. It seems a little un- 
reasonable that heavy wrought scrap should be nominally 
£2 10s. per ton lower than good cast scrap: Heavy steel 
serap cannot be sold at all just now, there being no buyers 
in this district, and the value is altogether uncertain. 

Limit Gauges. 

There was a very satisfactory attendance of 
members of the ‘Institution of Mechanical Engineers at 
the Engineers’ Club on Thursday, the 18th inst., to hear 
Sir Richard Glazebrook read the Thomas Hawkesley 
Lecture on the above subject. Mr. Charles Day presided, 
and at the close of the proceedings proposed a vote of 


thanks to Sir Richard for what he described as a very 
instructive address. 


Barrow-ty-Furness, Thursday. 
Hematites. 


Taking the whole of the North-West of England, 
the furnaces put out of operation on account of the coal 
strike have not yet been put into operation again, there 
being still three to resume. A good output of metal, 
however, is being made, and the whole is going into imme- 
diate use. On local account, with steel makers again busy, 
a good tonnage is used up in the vicinity of the furnaces, 
and ironfounders’ requirements are considerable. For 
the time being, orders are pretty well held, but new 
business is not by any means brisk. Consumers are not 
at all inclined to order big lots of iron, and are content 
to place orders to cover prompt wants. Financial con- 
siderations have to be considered, and untess a speedy 
improvement sets in it looks as though the spring would 
find things very quiet. A break in prices is looked for, 
but for the present parcels of mixed numbers of Bessemer 
iron are quoted at from £14 10s. to £15 per ton net f.o.t., 
with special brands at £16 to £17 per ton. Charcoal iron 
is in good demand. . 


Iron Ore. 


For iron ore there is a good demand on local 
account, and users in the district are taking all the ore 
they can get, there being little available for outside users. 
The importations of Spanish or North African ores into 
Barrow have been quiet of late. Prices are steady. 


Steel. 


In the steel trade there is activity in most of 
the departments, and rails are being rolled for home and 
overseas buyers, and the output of sectional steel, billets, 
bars, rounds, &c., is pretty good. Competition, however, 
on the part of continental steel makers is being keenly 
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felt, and the demand for most sorts is easy. Prices are 
steady as yet. Nothing is being done here in ship plates 
Hoops are in steady demand. 


Fuel. 


There is a full demand for coal, and steam sorts 
are at 45s. bee delivered. For coke the uest is 
pressing and t Coast sorts are at 75s. per ton delivered. 
Cumberland coke is being largely used in the county. 








SHEFFIELD. 
(From our own Correspondent. ) 4 
Unfulfilled Hopes. 


As we near the end of the year, one cannot 
refrain from reflecting on the wide difference between 
things as it was loped, and believed they would be by 
now, and as they really are. The difference represents the 
measure of manufacturers’ disappointment and the iron 
and steel industry’s loss. Long before the Armistice was 
signed many firms in these were visualising new 
oversea markets, and at the close of hostilities breezy 
optimists spoke of the prospects of a return to a compara- 
tively normal condition in industry within twelve months. 
Yet twice that period has elapsed and, looked at all round, 
can it be said that trade matters are in a very satisfactory 
state? Other countries truly are in much the same 

ition, but that fact only emphasises our own case, 
or how can we send goods to their markets if they have 
not the wherewithal to buy them, especially with exchange 
rates heavily against them? The most pointed instance 
of that kind is furnished by the high-speed steel industry, 
which, mainly for the reasons explained, continues in the 
doldrums, the only activity being the clearing off of old 
orders. After that, if the present dearth of new business 
persists, there will be a very lean time to experience. In 
general, it must be admitted that the prevailing conditions 
in the steel trade are partly due to the steadily growing 
influence of foreign competition, which has become a 
very real factor. The hopes enteriained. that we would 
be able to keep it within bounds have not been fulfilled. 
Not only billets, but finished products, are coming across 
the Channel and the Atlantie—more especially the former 
—~at rates we cannot at present quote, and it seems quite 
clear that the only possible way of counteracting this 
influenee is to force down the cost of production per 
unit, so that manufacturers may be able to cut their 
quotations. To some extent, “* cutting” is already taking 
place, but it is at the expense of legitimate profits. It 
often secures business in face of keen competition, but it 
is only a temporary expedient, and it becomes a question 
whether the game is much worth the candle. Since I 
last mentioned the reduction in the quotation of bright 
drawn and other special steels, there have been, I under- 
stand, further drastic revisions downward of values. The 
real and only remedy, though it may seem to many like 
futile reiteration to say it, is a great revival in the rate of 
output per man per hour—a determination on the part 
of workers to play the game. 

Manufacturers’ Perplexities. 

The other week I was able to show how in a 
definite instance men were earning as much in a three-day 
week,.on piece, as they had been doing in a 5}-day week. 
That was at a well-known steel works. I have just heard 
of.a case in which a manufacturer required a small exten- 
sion to be erected very quickly. The bricklayers’ union 
rate of laying bricks was about 300 a day, but a union 
bricklayer, sick of such restrictions, laid 700 between 
commencing in the morning and stopping for his midday 
meal—and was no worse for the experience. It is not so 
long ago that men engaged on steel works extensions were 
easily laying 1000 bricks aday. Now they restrict them- 
selves to less than one-third of that number: That is the 
“ cribbed, cabined and confined ’’ idea of trade unionism, 
the spirit of which is throttling the steel and every other 
industry by keeping up prices of production and letting 
in foreign competitors at cut rates. Unless a speedy change 
comes, we shall, of course, have a hard winter, with much 
unemployment, but to the greatest extent of all the men 
themselves will be msible for their own sufferings. 
Perhaps if they understood better the struggle which 
manufacturers are. having just now to make the two ends 
meet they would see the importance—the vital import- 
ance—of closer co-operation between employee and 
employer: The financial stringency is such that numbers of 
firms of good standing are having to follow a hand-to- 
mouth, policy... In a way they have never before experi- 
enced, they are dependent on the payment of accounts 
to them to meet their liabilities. A string of concerns 
are thus daily dependent on each other, and if, for some 
reason not far to seek, one or two of the number should 
fall out of line one day, it might mean disaster for them 
and for others. Then, again, if labour was a little more 
conversant with the extreme difficulties some of the 
manufacturers are experiencing at the moment in securing 
orders for which there is keen international competition, 
it might possibly extend a little more sympathy to capital. 
I am referring to facts within my own Knowledge when I 
say that leading firms in the steel trade are putting in 
tenders based on prices only arrived at by whittling down 
material and productive costs and overhead charges to 
the irreducible minimum, leaving no actual profit at all 
for the sake of getting work to keep the employees going, 
and then, after all those things have been done, are being 
mortified by seeing the tenders of continental firms accepted 
in preference to ours. At the risk of fepeating myselfi—the 
matter being so urgent—I say, from close observation, 
that if prices are to be further reduced and the risk of the 
ruin of many steel firms averted, one course, and one 
course only, is open now, and that is a very considerably 
increased ratio of production. The need is extremely 
urgent. By the lowering of quotations by the means 
suggested, a revival in home and overseas trade might 
reasonably be looked for, employment would decrease, 
wages would rise, and the country would begin to regain 
that margin of real savings the absence of which at the 





present time is causing more than half the trouble. 
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Small Carbon Twist. Drills. 


But some of the employers are not immune from 
blame. They appear to be neglecting opportunities. Take 
carbon twist drills—small ones, say, up to jin. An enor- 
mous quantity of these tools, some as fine almost as 
needles, are used in a wide e of industries .in this 
country, and in a centre like Sheffield the consumption 
is large. Yet how many firms here are making. them ? 
The fact that a Sheffield firm has just installed a plant 
for such production reminds one of the extraordinary way 
in which this class of trade is neglected. ~ Still the con- 
sumption goes on—and even increases. How is it met in 
the main? By American ‘and! German manufacturers. 
The States supplied us with the bulk we required through 
the war, but since the Armistice Germany has been gradu- 
ally getting back—for she was the principal supplier in 
the days before the summer of 1914+~and is now exporting 
to this country large quantities of small carbon twist drills, 
Soon after the war commenced I drew attention in one of 
my letters to the fact that an old-established Sheffield 
steel firm had installed a complete continental plant for 
the produetion of these drills. In that case the idea was 
a pre-war conception, and the manufacture, with that type 
of machine, was apparently so little understood that an 
Austrian was employed as manager of the new depart- 
ment. I forget exactly what the output was—perhaps 
about 30,000 a week, speaking from memory—but since 
then I do not remember hearing of any other installation 
until the one mentioned as having just been put down, 
and I understood that the plant imstalled six years ago 
was the first in Sheffield, though, of course, the large sizes 
are made by many firms. If manufacturers of high-speed 
twist drills, which are an absolute slump to-day, could 
turn their attention to small carbon twist ariils, they 
might find it a very profitable proposition, for I am told 
there is a good deal of money to be made out of their 
manufacture. Some of the largest firms here are looking 
diligently “round corners ” for new business. . Might not 
this suggestion be worth their attention ? Steel strip is 
another manufacture which might be developed. Ger- 
many and America find it pays. 


The Cutlery Trade. 


One point of interest is worth a passing notice, 
The doyen of Sheffield’s steel industries is the cutlery 
trade, though it has long since taken a third-rate position 
in the city’s activities. The great fault of the cutlery trade 
is that/it has failed to “grow up” with the rest of British 
industries. It acquired a world-wide reputation for its 
craftsmanship, and it has been content with it. But 
craftsmanship could never, in the nature of things, com- 
pete for quantity of output with countries which» had 
adopted machinery production in place of hand work, 
with the result that Germany, Austria and America shot 
ahead with machine-made cutlery, whilst Sheffield strug- 
gled laboriously forward on its hand-made reputation, 
All this has been recognised clearly, especially since 1914, 
by the leading cutlery firms, who have gone some distance 
toward putting themselves on equal terms with their 
foreign competitors. But the best of them have not gone 
far enough. They appear to lack vision, imagination, 
or whatever one might call it. During the later years of 
the war they dreamt of a.stupendously.end permanently 
increased output, but the dream has not come true—at 
least, not to anything approaching the extent once thought 
of. The result is that markets which might have been 
secured, home and overseas, are being re-dominated by 
the Sheffield cutlery industry’s old rivals. Now a new 
phase is beginning to reveal itself. I mentioned last week 
that an ordinary Sheffield steel firm is taking up the forging 
and grinding of stainless steel table blades. Nothing of 
the kind has ever been done before outside the cutlery 
industry. It is the thin end of the wedge. It is true, I 
believe, that during the war someone on the Tyne began 
making scissors, but I have not heard that the innovation 
was persisted in. Now, however, there are signs that a 
few of the largest steel works are interesting themselves 
in cutlery manufacture. At present it is manifesting 
itself in the direction of the production of types of machines 
specially suitable to the Sheffield industry, but should the 
trade not show itself prepared to take these up energetically 
when they are ready for installation, what is there to 
prevent the makers from themselves using them for the 
production of cutlery parts? It may only be a rumour, 
but I have heard it stated that one large engineering firm 
in the Midlands is making quantities of a popular type of 
stainless pocket knife—by machinery, of course—by 
arrangement with Sheffield cutlery interests, the machines 
having been designed and made by the Midland firm. 
Are these not straws indicating the direction of the wind ? 
The bane of the cutlery trade is the number of small 
businesses carried on in slum property—* little mesters,”’ 
they are called—and the system of workmen renting room 
and power. The other day I was discussing with one well 
versed in the difficulties of the indtistry a proposal that 
these small men might be congregated under one roof in 
a kind of market hall on a co-operative principle. “‘ No,” 
said my friend, “ such a proposal is of no use. Within one 
decade from now the ‘ little mesters’ of the cutlery trade 
will be a memory merely.” Sheffield was not always the 
chief centre of the industry. Was there not a time when 
the Cutlers Company of London questioned the right of 
Sheffield to set up a similar body ? But Sheffield may read 
the signs of the times sufficiently well to retain the in- 
dustry for itself under a measure of drastic reform, and 
perhaps it is not a bad augury that the new Lord Mayor 
of Sheffield is a grinder—one who worked in the grinding 
hulls until called to be the secretary of his trade union. 
As such he won a seat on the Town Council many years 
ugo, and has now become the city’s first Labour Lord 
Mayor. 


Iron, Steel and Coal. 


All eyes are on the raw material markets, but 
though there is a pretty general demand for a reduction 
in pig iron, the prices remain fairly firm up to the present. 
This is due chiefly to the fact that with so many blast- 
furnaces still out of commission, supplies are very restricted. 
The demand for scrap material has quietened rather, 
there being in some cases a difference of 40s. to 60s. 





between buyers’ and sellers’ ideas of values, the former 
offering round £9 per ton, whilst deliveries under old 
contracts are being made at up to £12, The market for 
most kinds of steel is very easy. Acid billets, which have 
not yet been confronted with foreign conipetition, have 
declined to the extent of 5s. per ton, in sympathy probably 
with the position of basic steel, billets of the latter being 
offered, delivered here, at as low as £15, or fully 100s. 
below the cheapest home-produced material. Tool makers 
are co ing a considerable quantity of steel, and the 
lighter forges, the iron and steel foundries and the rolling 
mills are very busy, for in spite of the slackness in many 

mts of the steel industry, there is a great deal of 
activity in Others, Vickers, I notice, have secured the 
Admiralty contract for the year for the re-cutting of files, 
and there continues to be a satisfactory amount of busi- 
ness passing in railway and tramway steel. Press, rolling 
mill and boiler-making departments seem to be moderately 
well employed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THE last of the effects of the recent coal strike 
have now disappeared, and industry is running on normal 
lines, There is, however, growing anxiety in this district 
regarding the trade outlook. For two or three months 

t there has been a perceptible falling away in new 
usiness in almost every section of industry, and it has 
already lasted longer than the optimists believed would 
be the case. The prevailing opinion is that present high 
rices will have to come down materially, and until things 
nd their natural level business will be hung up. The 
prospect of a fall in prices of finished iron and steel on the 
North-East Coast, however, seems rather remote. Manu- 
facturers point out that the cost of production has been 
so long on the up grade in wages, matérials,:fuél and 
transport charges, that it would need a very substantial 
drop in raw steel to justify a marking down of the price 
of the finished article. Most of the Northern firms are 
working on orders that will keep them going well into next 
year, and although there is a rather slack time in view, 
manufacturers will not look to new business on the assump- 
tion of a permanent drop in the cost of steel. The labour 
outlook still gives much cause for anxiety. A rather 
serious view is taken in this district of the threatened 
strike of the electrical power engineers. Despite the fact 
that only some 500 men will be affected on the North- 
East Coast, their withdrawal would be sufficient totally to 
paralyse the whole trade of the district. The proposal of 
the shipbuilding employers to reduce the wages of shipyard 
joiners by 12s. week on December 4th is likely to lead 
to a stoppage of work at the end of the month. The men 
at their branch meetings have shown unanimous hostility 
to the proposal, and have resolved that they should hand 
in seven days’ notice. 


Cleveland Iron Trade. 
Very little business is being done in the Cleveland 


pig iron trade just now.. There seems to a general 
feeling of uncertainty abroad which is inimical to business, 
and such transactions as are recorded are chiefly confined 
to covering prompt requirements. .There are now plenty 
of sellers for delivery next year, but buyers are not inclined 
to take the risk whilst the scales are weighted against 
them. It appears that. forward contracts still contain the 
protective clause requiring buyers to pay any advance 
which may be in force at the time of delivery, but while 
buyers are penalised in case of a rise, there is nothing in the 
clause by which they benefit in the case of a fall. Of course, 
no rise is anticipated now, and the reported offer of some 
makers to delete the clause is a concession of no value. 
If they would insert a “ rise or fall’’ clause it would be 
of real value, and would probably lead to substantial 
business ; otherwise there is no inclination to do business 
for next year, buyers being convinced that-ere long prices 
must fall. The scarcity of foundry iron is still very acute. 
Reports from the blast-furnaces show that some are now 
working quite well, but many others are most irregular, 
and the cumulative effect is that deliveries of foundry iron 
are short, whilst there is a glut of the inferior qualities. 
It seems very doubtful whether the makers will be able 
to deliver all the foundry iron allocated to Scotland this 
month, though the allocation was cut down 35 per cent., 
and it is hinted that the system of allocations will cease 
at the end of this month. It was only adopted a few months 
ago as a temporary measure, and probably few will regret 
the restoration of freedom in the distribution of supplies. 
The shipments are showing a marked falling off, and the 
November return will undoubtedly be the worst of any 
amonth this year.. Not only have foreign shipments fallen 
away to nothing, but coastwise shipments also have ceased 
as & CO uence of the lack of iron and the river strikes. 
No alterations have been made in prices, though they were 
under discussion by the Ironmasters’ Committee on Tues- 
day. There is absolutely no export inquiry for the lower 
qualities, and in foundry iron the embargo remains in 
force. 


Hematite Pig Iron. 


There is little change to record in the hematite 
pig iron trade. Some of the makers are unable to take any 
orders for this year’s delivery, but in other cases iron is on 
offer at the current rates. The adverse state of the ex- 
change has practically put Italy out of the market, while 
France and Belgium have become self-supporting. 


Iron-making Materials. 


The foreign ore trade is idle, and the drup in 
deliveries is accounted for by the fact that consumers 
have ample stocks. The freight from Bilbao is very 
steady at 198. There are now no complaints of fuel 
shortage. at the works, and there is plenty of coke at the 
furnaces. 





Manufactured Iron and Steel. 


Business in manufactured iron and _steel™s(i!| 
continues on very quiet lines, but there is evidence that 
many consumers are in need of supplies, and this is reflected 
in a rather improyed inquiry, at seems to be urgently 
needed is some definite statement on the subject of prices. 


The Coal Trade. 


The Northern coal trade presents no new or 
striking features. The ;chief topic.of discussion centres 
round the probable values for export next year, and on 
this question there is a great disparity in ideas, but at least 
there appears to be agreement that the present high range 
of prices will have to be considerably modified, though to 
what extent only the future. will determine. In the 
meantime the market is, on the whole, quiet and unevent- 
ful in all that relates to, the export trade, and very little, 
if. any, forward business is under discussion.. Merchants 
generally report that their foreign clients are most. un- 
willing to operate at the present high rate of prices, and 
overseas, business is fire in the full expectation 
that the quotations for next year will be lowered. On 
the other hand, the collieries are not. disposed to lower 
their of prices, and are marking time and waiting 
for offers from the other side. The collieries are able to 
carry on fairly comfortably, their output being easily 
cleared against old contracts and the heavy dispatch 
inland for the home manufacturing trades. The output 
at the pits is reported to be gradually improving. The 
restricting regulations in regard to the export trade 
are being modified from time to time, the latest removal 
being the prohibition of conducting business on the c.i-f. 
basis, which disappears at the beginning of next month. 
From now, traders and exporters generally, may prac- 
tically make their own conditions for overseas trade su!)- 
ject only to licences, &c., as to quantities, which must stil! 
be kept within the quantity allocated for export, The 
bunker trade is easing down; there is.a smaller call on 
account of the trawler fleets, and the ordinary demand is 
hardly so extensive, leaving considerable quantities on 
hand. Very little is being done in coke: Foundry quali- 
ties are scarce, but prices are lower in consequence: Gus 
coke is not much wanted, and stocks are large and in- 
creasing, but for the most part are not selling. 


New Hebburn Shipyard. 


The opening of the new shipyard at Hebburn-on 
Tyne which has been laid down by Messrs. Renwick and 
Dagliesh, of Newcastle, has been postponed indefinitely, 
and the constructional workmen given seven days’ notice 
to terminate their employment. The shipyard, which 
occupies a large site, has been equipped with the most 
modern machinery and appliances, and when in operation 
will probably be one of the finest on the river. Four 
berths have been completed. 





SCOTLAND. 
(From our own Correspondent.) 


Copper Mining in Shetland. 

Tuer Sand Lodge copper mines, belonging to the 
Shetland Exploration Syndicate, were formally opened 
last week. Modern machinery has been installed, and rich 
copper deposits are reported. The results of analysis are 
said to show 12 to 15 per cent. of copper, but an average 
of only 4 per cent. is calculated upon. 


Belgian Competition. 


The prices of local steel did iron productions are 
under consideration, and already reductions have heen 
made in varigpus products, and it is anticipated that 
further concessions may be looked for. While it may be 
too much to say that the inflow of cheaper continental 
material is wholly responsible for this effort to adjust 
values, there is little doubt that this is a decided factor 
in the present situation. Producers here are beginning to 
realise the necessity for fresh business, and they are being 
faced with serious competition from Belgian and French 
manufacturers in local markets. to say nothing at all 
about overseas business. The following prices of Belgian 
material as compared with the local production will give 
an idea of the difference in values :—Steel bars, home, 
£29 10s., Belgian £17 2s. 6d., f.0.b. Antwerp: steel plates, 
tin. upward, £30 home, Belgian £22 2¢. fd. 


Pig Iron. 

In the Scotch pig iron trade a good number of 
the furnaces is now in full blast, but there are still a few 
to come into line. Good qualities are scarce, but an early 
improvement is promised. While fair inquiries are being 
received there is not the same keenness to buy further 
than actual necessities. The supply of hematite. however, 
is still considerably below demands, Export continues 
almost without movement 


Finished Iron and Steel. 


The production of finished steel and iron is hardly 
yet back to normal, and it is perhaps not altogether 
regrettable that the fluctuation in prices should cause a 
lull in buying at present. Makers will require to put their 
house in order, and the sooner the better. The steelworks 
report a fair demand for steel plates, but poor trade in 
sectional material. The malleable ironworks are active. 
Work is still plentiful, and good orders on home account 
are being carried through, as well as an expanding export 
trade. Quotations in this particular branch of the iron 
trade are firmly maintained so far, 


Coal. 


Business in Scotch coal is quiet, owing to slow 
expansion in output. The industrial demand is heavy, 
and easily absorbs the bulk of the production, leaving 
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very little to be disposed of in other directions. Muni- 
cipal concerns are keen buyers, and household require- 
ments are much larger now. Shipments are bigger, but 
almost entirely confined to coastwise *traffie, Consigns 
ments to Ireland are very much restricted, and foreign 
shipments of little account. Buyers for foreign shipment 
are showing no inclination to purchase. The minimum 
prices announced last week were adhered to at a later 
meeting of the Scotch coalowners. The aggregate ship- 
ments from Scottish ports last week amounted to 112,406 
tons against 85,677 in the preceding week and 280,122 
tons in the same week in 1913. In the absence of new 
business prices are nominal. 


Mine Managers’ Salaries. 

The Scottish Mine Managers’ Association has 
under consideration an offer of a £50 increase in salary- 
The members of the Association are not too well satisfied 
with the offer, as the amount stated does not represent a 


percentage of their emoluments equal to that received 
by under-managers. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Controllers’ Directions Abolished. 


WHEN writing a week ago, with new directions 
issued by the Coal Mines Department of the Board of 
‘Trade prominently in one’s mind, the outlook from the 
point of view of the coal export trade and relaxation of 
control looked exceedingly black. In the light, however, 
of more recent events it should be explained that the con- 
timuance of Government control applies only to the 
quantities allowed to be exported. The restriction upon 
exports of coal, &c., is to continue on the lines previously 
in existence from June last, unless there is, of course, a 
very substantial increase in output, of which there are 
no pronounced signs at present. The old formalities have 
to gone through, pre-cntries have to be effected, and 
application for permit made to the local office of the 
Coal Mines Department, with more precise details as to 
destination, quality of coal, price, &c., but since that time 
it has been announced that the whole of the Coal Con- 
troiler’s directions of May 28th, 1919, are to be scrapped 
as trom December Ist. The announcement,was made last 
week that Part IIT. of those directions relating to business 
with Spain and Holland was cancelled, thus placing those 
two countries on the same footingas France, Italy,and other 
cotntries. The suddenness with which the cancellation 
took place certainly prejudiced some exporters to Spain, 
but the Mines Department has made it known that it 
cannot agree to the suggestion that only contracts based 
on the fixed rate of exchange made before November 15th 
should. still apply, but it is prepared. to consider any 
neiren eases of hardship if furnished with full par- 
tic lars, 


Pre-war Conditions. 


Generally speaking, the abolition of the Coal 
Controller's directions of May 28th, 1919, means a reversion 
to pre-war conditions so far as business is. concerned. 
Those directions set forth definite, lines..upon which 
exporters have had to act. Their remuneration has been 
fixed at a minimum of 2 per cent. on the f.o.b. value of 
the cargo, and they have been entitled to one-third of 5 
per cent. brokerage on the freight, but from December 
ist. these fixed conditions go by the board. _Exporters are 
able, if they so choose, to do business on a e.i-f. basis. 
They will be able to speculate and take the risk of the 
coal and freight markets in quoting for business in future, 
and they will be able to make any terms they like with 
their clients abroad. The minimum commission of 2 per 
cent. on the f.o.b. value of the cargo meant a remuneration 
of 2s. per ton on a cargo of coals valued at 100s. 
per ton, and as showing what the conditions 
were before the war, it may be pointed out that 3d. 
per ton was quite a usual commission, and in very 
bad times exporters were even content with 1}d. per ton. 
It is seareely likely that a return will be made to such 
low charges in the future. The question has this week 
been discussed by the members of the Coal Exporters’ 
Association, and a recommendation .was adopted that 
exporters should still adhere to the minimum commission 
of 2 per cent. and the third of 5 per cent. brokerage ; 
but it is only a recommendation;’ It has no binding force, 
and is not likely to be observed at any rate for long. 
Competition in the future will give its quietus to the 
operation of that recommendation which is impracticable 
in its application. To make up for “ putting on” the 
2 per cent. commission, &c., exporters can always fix 
a lower figure for the price of the coal, but no doubt in 
cases where business is done for clients abroad on an 
f.o.b. basis, exporters will endeavour still to insist on the 
commission of 2 per cent., but even here again the time 
may not be far off when competition may induce exporters 
to be satisfied to do the business for less. 


France and British Coals. 


It is only possible for those who are in the coal 
export trade to appreciate the disastrous effects of a strike 
or even the threats of one. No doubt many cee 
that on the termination of the recent miners’ strike the 
demand for coal from this country would be overwhelming, 
but colliery owners and coal exporters are realising that 
such is not the case. The troubles of this country through 
labour difficulties proved the opportunity for the Ameri- 
cans, who sold coals to France, Italy, Spain, Portugal, 
Scandinavian countries and importers elsewhere, with 
the consequence that exporters in the United Kingdom find, 
tuuch to their chagrin, that there is not. much business for 
them now. They are all quiet, as the phrase goes, because 
°onsumers @broad have made “ other arrangements,”’ and 
4re therefore only looking on for the present. Not only 
are they not disposed to operate to any extent for their 
immediate requirements, but they are inclined to wait 
So far as buying for delivery over 1921. The French Buréau 
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which are maximum ¢.i.f. figures at which as in 
France can accept coals from this country. It will be 
remembered that~¢he Bureau des. Charbons first fixed a 


sehedule of, this charatter as from June st last, the ‘price 
of best Weélsh large being 188s. for coals-i into 
ports from Dunkirk to Cherbourg inclusive. On August 


15th the schedule was revised and prices for South Wales 
coals were cut down by 10s. per ton. Now the schedule 
has been again altered. Large coals are reduced by 
amounts varying from 4s. 6d. to 5s., thus making the price 
in the case of best Welsh large for the ports above referred 
to 123s. c.i.f. In the case of small coals, however, the 
Bureau des Charbons has advanced the prices by 6s. per 
ton, the only apparent reason for this being that it desires 
to encourage the importation of small. coals:and the 
use of them to make patent fuel at its own,works in France. 
It is very evident that the action of the Bureau des 
Charbons is intended, so far as all descriptions of coal 
except smalls are concerned, to force down prices, but there 
is this point to remember, that if France is not prepared 
to pay the price that can be obtained elsewhere, then she 
will not get coal from this country. 


Engineering Appointment. 

The Council of the University College of South 
Wales and Monmouthshire has appointed’ Mr. W. T. 
David, M.A., D.Se., Assoc. M. Inst..C.E., as Professor 
of Engineering. Dr. David, who is thirty-four years of 
age, received his training at University College, London, 
and at the works of Mather and Platt, Ltd., in Manchester. 
He specialised on internal combustion engines, and carried 
out research work at the engineering laboratory at Cam- 
bridge, where he was appointed demonstrator in engineer- 
ing. Subsequently he returned to Mather and Platt’s 
works as assistant gas engine designer, and conducted 
further research work for the firm. In 1912 Dr. David 
was appointed H.M. Inspector of Technical Coeges, and 
from 1915 to 1919 held important. positions at Woolwich 
Arsenal, the Ministry of Munitions and the Admiralty. 
He has published important works as the result of his 
researches connected with the working of. internal com- 
bustion engines. 


Current Business. 


The tone of the steam coal market continues 
quiet, but all available supplies of coal appear to be 
readily absorbed. It is true there is more coal on the 
market, but outputs are not yet normal, and the supply of 
coal is not so heavy as to have any effect in bringing down 
values. Bunker coals are still rather scarce, but colliery 
companies have been notified that’ bunker ‘coals more 
especially for loaded boats, take priority ‘over foreign 
cargoes, and each colliery must therefore supply its full 
allocated quantity. The District Coal and Coke Supplies 
Committee has for the time being withdrawn its embargo 
on the export of sized coals, but highly bituminous coals 
specially suitable for home industrial purposes are by no 
means easy to get released. Makers are discussing the 
organisation of a new joint buying scheme for the purpose 
of bringing down, the price: of spiteh, (This commodity is 
about £11 per ton, as against 34s. immediately before the 
war and 15s. to 20s. per ton a few years prior to that 
date. Coke is scarce, and pitwood is quiet. 


Anthracite Coals. 


The anthracite coal market at. Swansea is very 
firm. Free coals are very scarce, as collieries are. so much 
in arrear with contract deliveries owing to the recent 
strike in the coalfield The demand for these qualities is 
quite good. 








Latest News from the Provinces. 





NORTH OF ENGLAND. 
Slump in Coal Prices. 


THE expected slump in coal has set in, and prices 
have tumbled down rather precipitately, The collieries, 
having at last displayed some anxiety regarding next 
year’s “business,” are” being compelled “to” adjust their 
ideas as to price in accordance with the disposition of the 
buyers. In a general. way prices have been reduced 
by the producers by roughly £1 per ton, but even this is 
by no means as low as some of the offers from abroad 
name, and it is quite on the cards that a still further cut 
will have to be made before the position for the early part 
of next year can be gauged with anything like accuracy. 


WALES AND ADJOINING COUNTIES. 


Current Business. 


Although outwardly the coal market shows very 
little change, the undertone is easy for prompt shipment. 
Collieries are pretty fully stemmed, but owing to the 
difficulty of securing loading berths numbers of collieries 
are unable to get quick release of their wagons. They are 
therefore ready to accept. materially below the nominal 
prices quoted and included in the table of prices published 
on another page, provided that the buyer can load imme- 
diately and thus assist the colliery salesman to provide 
empty wagons to keep his pits working. In such instances 
concessions of 2s. 6d. to 5s. per ton are easily obtainable. 
Jt is reported that the French Bureau des Charbons has 
decided that French importers in arranging coals for 
delivery over 1921 must not exceed 75s. f.o.b. for best 
large screened coal ; 65s. f.o.b. for through coals containing 
50 per. cent. large; 50s. for best small steams; 85s. for 
best anthracite large, and 70s. for. patent fuel. These 
figures are not official, but still have caused a good deal of 
feeling, as the impression produced is that the Bureau des 
Charbons is attempting to break the market for next 
year.— The prices are regarded_as ridiculously low, and 
such being the case it is contended that coalowners and 
exporters should be free to export wherever they choose, 
and that ‘no particular percentage of exports should be 


des Charbons has introduced a new schedule of prices ‘ allocated to France. 





Swansea Metal Exchange. 


Business on the tin-plate market continues very 
quiet, exchange.rates being no doubt responsible for the 
wobge dodgy. ‘The Feport is still current of efforts to 
fix minimum prices, but this time the figure mentioned 
is 41s. as against 45s. In the case of steel bars the official 
minimum price has been reduced from £21 to £18 10s., 
though outside works are ready to accept £16 per ton. 
This, however, compares with the price of £14 delivered at 
works for Belgian bars,~ but, of course, with rates of 
exchange current this figure represents practically double 
the figure to Belgian makers. The galvanised sheet trade 
continues dull. 








HOO CANNEL. 





THE sixth bulletin of a series published by the Lanca- 
shire and Cheshire Coal, Research Association has been 
prepared by F. 8. Sinnatt and M. Barash. It deals with 
cannels containing a high percentage of ash, which are 
frequently called Hoo eannels in Lancashire to distin- 
guish them from low-grade shales. The cannel is generally 
associated with seams of coal, and frequently forms the 
upper stratum. It has been investigated with a view to 
estimating its value for carbonisation, for the manu- 
facture of cement and of pulverised fuel, or for use in 
gas producers. The analyses of a typical Hoo cannel and 
of the coal which accompanies it show that the main 
difference is one of ash content, the Hoo cannel having 
over 24 per cent. ash, whereas the accompanying coal 
has 7.4 per cent. only. The heat value of the Hoo cannel 
is 11,000 B.Th.U., and that of the accompanying coal 
13,890 B.Th.U. The cannel contains roughly the same 
amount of nitrogen as the coal when the results have been 
calculated to an ash-free basis. The sulphur content is 
rarely excessively high, being generally about 1.2 per 
cent., whilst there is a marked absence of pyrites. 

The Hoo cannel is. very rich in volatile matter, and 
yields large quantities of volatile products during car- 
bonisation. All samples of it tested have yielded a non- 
caking coke, Attempts to separate the ash content from 
the carbonaceous material by grinding and washing with 
a calcium chloride solution of 1.35 specific gravity proved 
unsuccessful, which leads to the conclusion that the ash 
is an inherent constituent of the cannel substance. The 
nature of Hoo cannel is such that it is very readily pul- 
verised : much more readily than the accompanying coal. 
The liquid products obtained by the carbonisation of this 
material appear to belong to the aroniatic series of bodies, 
even when the carbonisation takes’ place at the com- 
paratively low temperature of 750 deg. Cent. This is 
contrary to what has been anticipated by many people, 
as the formation of bodies of the aliphatic or paraffin series 
had been expected. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE understand that Messrs. James’ Livingston and Son 
scrap iron, metal, and chinery merchants, have, after a resi- 
dence of fifty , remoyed their City office from 34, Grace- 
church-street, E.C. 3, to 77, Cannon-street, E.C. 4. New tele- 

e number, City-7089. .. Wharf, Millwall Ironworks, Millwall, 
z. 14; telephone number, East 683. 

WE are informed! thatsthe: Londén) office’ of Turton Brottiers 
and Matthews, Limited, steel, file, and spring manufacturers, of 
Sheffield, has been removed from 34, Gracechurch-street, E.C., 
to 77, Cannon-street, E.C. 4. Telephone, City 7089. 


CocHRANE AND Co., Limited (Cochrane Grove Branch), inform 
us that their London office has been transferred to 15,’ Victoria- 
street, Westminster; S.W.1, where they are represented by 
Mr. A. Poland Parks. ‘The new telephone number is Victoria 
5338, and the telegraphic address ‘Cochrane Grove, Phone, 
London.’ 


Tue AssociaTIoN oF British Moror MANUFACTURERS 
Limited, has changed its address from 39, St. James’s-street, to 
40-41, -Conduit-street, London, W.1. Telephone number, 
Mayfair 6524. 

Mr. Georcre W. Martin asks us to state that he has resigned 
his position with the Atmospheric Steam Heating Company, 
and that he is now devoting his time exclusively to consulting 
work at 5, Great James’-street, Bedford-row, London, W.C. 1, 
in connection with fuel economy, heating, ventilation, refrigera- 
tion, &c. Telephone number, Museum 6560. 


WE are asked to state that Mr. A. Hugh Seabrook, M.L., 
Mech. E., M.I.E.E., consulting engineer, has removed his offices 
from 11, Queen Victoria-street, E.C.4, to 44, Devonshire 
Chambers, 146, Bishopsgate, London, E.C.2. Telephone, 
Central 256. € 











NorTHAMPTON Po.yTEcHNIc InstIture.—The annual prize 
distribution to the successful students of the Institute during 
the session 1919-1920 will be held) at, the Institute, St. John- 
street, Clerkenwell, E.C. 1, on Friday, December 3rd, 1920, at 
7.30 p.m. Sydney Russell Wells, Vice-Chancellor of the Uni- 
versity of London, will distribute the prizes and certificates. 

Tuer Civic Survey Exuisition.—It has been decided to keep 
the Civic Survey Exhibition open until Saturday, December 
3rd. The galleries will then be closed from December 4th until 
December 10th, and the Exhibition will be reopened on Decem- 
ber 15th, and will remain open—free—to the public until 
Friday, December 31st, when it will be finally closed. A con- 
ference, at which a number of papers on the subject of the Civic 
Survey will be read by eminent authorities, is being arranged, 
and the date will be announced later. 


Royat Instrrvure or Brrrish Arcuitects’ War MemoriaL. 
-—Over 200 members and students of the Royal Institute of 
British Architects fell in the war. A memorial tablet bearing 
their names is to be erected in the Royal Institute building. It 
was decided that the design of the tablet should be the subject 
of a competition limited to members and students who had 
themselves served in the war, and a large number of designs 
was submitted. The President, Mr. John W. Simpson, who 
acted as assessor, has just made his award. The winning design 
is that of Mr. Trenwith Wills, student, R.I.B.A., while those of 
Mr. W. Harding Thompson, A.R.I.B.A., and Mr. Robert 
Cromie, A.R.1.B.A., were placed second and third. Mr. Wills 
is to receive an honorarium of, 100 guineas; for his successful 
design, while. premiums. of 30 and 20 guineas are awarded to Mr, 
Thompson and Mr, Cromie respectively. 
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for export, and coke is per ton on Pra at ovens and f.o.b, for export. 



































** Forge prices delivered, a drop of 10s, per ton on recent f.o,t, practice, 
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Current Prices for Metals and Fuels. 
IRON ORE. STEEL (continued) Now FUELS (continued) 
N.W. Coast— N.E, Coast— Home. Export, poorapatta ade Home. Neutrals. 
Native 59/- to 70/- £4. Et Best Steams ... 36" 125) to 180/- 
+ Spanish ... Sor- Bhip Plates 410 0 plas Second Steams 33 /- U0/- to 120/- 
t N. African 50/- Angles...) ... 240 «0 23 0 0 Smalls 3078 110/- 
N.E. Coast— Boiler Plates ... $10 4 = . : Unscreened ... 32/8 90/- to 100/- 
Native oe Joists eee o a 0 66 Household 36/- 130/- 
Foreign (c.i-f.) 52) rar Ay at = : : of 0 9 | Densan— 
ee b BB. : og ttt ny iodbrourr 1 Yhiogsigy i Best Gas... 36): to 37/- 95/- to 110/- 
; Second .. 35/- to 36/- 90/- to 105/- 
Hard Billets ... . £2310 Oto £44 0 0 / 
PIG IRON. a at ban € 9 Household 36/- 130/- 
” ; Foundry Coke 70/3 200/- to 220/- 
Home. Export. N.W. Coast— F oy ' 
£ad. rer ici Urnace ... 62/9 ae 
an sie Nae he ag Ie Heavy Rails ... ooo > eet SuxeviELD— 
ema sas eine v =F 4 
’ Light . £277 0 Oto £29 0 0 S. Yorks. Best Steam Hards 33/2 to 33/8 
ons : Foundry... i. “ - 7 : mans GTS 9 ~ emer ie Derbyshire Hards 32/8 to 33/2 
0. ” . = x] g < ‘ 
Pl ris 2510 0 ©... bie "oe Seconds .., q «81/8. to 32/2 
N.E. Coast— pe ee Selipiigih iciic> wil ta Cobbles ... 31/8 to 82/2 
xo gon } Nuts... 31/2 to 32/2 
Hematite Mixed Now... i8 10. 0 1310 0 MANCHESTER ( Prices an ae BRONTE); Washed Smalls 28/8 to in 
No, 1 13 2 6 18 12 6 Bam (Rowsd) - heal to, 20 28/5. to; 
7 Best Hard Slacks ... 28/5 to 28/11 
—_ ” (others) . £24 to £28 
Cleveland— Seconds _,, 27/11 to 28/5 
Eoops (Best)... ... $4 2B Oita ee 
Nets)” & 1117 6 — tad esas ch Cron Pea “ 26/2 to 26/8 
No. 3 G.M.B. 11 5 0 = Pipe ee an ee oe a Small i 23/2 to 24/2 
No. 4 Forge 11 5 0 127 6 MRE, SOARS): + Ph me tt House, Branch 87/2 to 87/8 
Mottled... ... 11 5 0 11 10 0 | SHBPFIRLD( Prices trreguiar and uncertain) — > Best Silkstone... 33/8 to 84,2 
Basic ll 7 6 — Siemens —" au 8 2 : is. oe Blast Furnace Coke 65/9 
Bessemer Billets ... 27 1 _ 
amp Hard Basic oS ee *SOUTH WALES. 
All-mine (Cold Bla-t)... £19 5 0 to £1912 0 St -0 Ore tee OT Ew: 
Grey Forge 13.5 0 ate: Hoops (Iron) ... 34 0 ~ Steam Coals : 
FPP ng SESE ON StROLET? (Steel) 831 Meir... ss Best Smokeless Large .., 112/6 to 115) 
Part Mine MEAS Bsinitr:chisthonoas ”» + Savina 110/- to 112/6 
»» Foundry No. 3 13.7 6 em Sheets 2... : > £50 to £55 ws. _ rein neal Hl ” ve 110). ~ 245): 
Northampton—** MrpLAxDs (Price irregular and “alg: Ordinary Dry Laas — os 107/6 to 110/- 
Foundry Nos.2 and 1 £12 10 ’ to £1212 6 Mild Finished Bars 4 A an ae Best'Black Vein Large _ 112/6 to 115/- 
No. 3 27 ids Bess. Billetsand Bars... £ 9to#21 .., ... _ Ww v, wih 
i FE ee £11 15 4 12 ‘he 00 Hoops rrr bee 3410 0 duo Tibbe _ estern alley ” . 110/- to 112/6 
orge : 2 Yto £ Tube Strip ” £30034 oa Best Eastern Valley Large 110;- to 112/6 
Derbyshire—* * Angles 240 0 vege ne Ordinary » ” 105/- to 107 /6 
No. 3 Foundry £14 0 Oto£l4 2 6 Jéliee " 400 {- iy Best Steam Smalls 95/- to 97/6 
Forge £13 0 0w4£13 10 0 Wire Rods | £9710 Oto £28 0 0 — Oedinaty 121-5, SF /OLo 68/6 
: ; Washed Nuts 1, 100/: to 107 /6 
ittnstasiine asete sceninltin bar cit —pasoe No. 3 Rhondda Large 0 
Basic ~ ... . £40 Oto£i4 5 0 ™ ae se peievs 
Foundry... Se eS we _ NON-FERROUS METALS. N - a “ae afi on = 
Forge , £12 7 6 to £12 12 6 eiZoiad 5 ” set Wye. 8 
N.W. Coast— Tin-plates, 1.C., 20 by 14... 2... ene 41). td Seoul's ” joan 
N. Lanes. and Cum.— ike... .’.. £230 15 0 Coke (export) 285/- to 300/- 
Hematite Mixed Nos.... £14 0 Oto £15 0 0 * (three egies: 23415 0 Patent Fuel 120/- to 125 /- 
Special ... - £16° 0 0:t0417-0 0 Copper (cash)... 2. ee ven cee nee ee i810 0 Pitwood (ex ship) 62/6 to 65/- 
» (three entettie) 2? Sisk GAte 79 0 0 SwaNsEA— 
Spanish Lead (c!8h) 0. 0. 2 0 0 ethenatie fiedine 
MANUFACTURED IRON. ” (three month. cee) eee nae 29 0.0 Best Large 112/6 to 115/- 
hh eae Export. Spelter (cash) ie ~ pag ah eR es a3 10 0 Seconds 110/- to 112/6 
Pe ~£s. 4. £s. d » (three ssa)... Li ey 34.17 6 Red Vein 110/- to 112/6 
: MANCHESTER— Big Vein... . = 107 /6 to 110/- 
Crown Bars... 300 0 8210 0 Machine-made Cobbles #s 115/- to 120/- 
Best ,, 31 0 0 33 0 0 Copper, Best Selected Ingots .. £38. 0 0 Nuts 115/- to 120/- 
Angles 30 0 0 3210 0 ce Electrolytic srhabed £90 0 0 Pook 97/6 to 1 po 
Tees : 31 0 0 », Strong Sheets ... 7 143 0 0 - 6 4 
, - 3310 0 caste Peas... 92/6 to 95/- 
N.E. Coast— Ste, ag NR Breaker Duff 32/6 to 37/6 
Crown Bars ... 30 0 0 3210 0 Gentine Rubbly Calm 50/- to 55/- 
Best : 31 0 0 33 10 0 Hg lish £29 00 Steam Coals: 
Angles 3015 0 3210 0 —— = ick 110/- to 115)- 
Tees 3110 0 3310 0 epithe. 5 Brio eo Hy 105/- to 107/6 
san — 00/40 9 
_—— ma. o wee a - 
Crown Bars ... 3010 0 — Cc Th h /6 
Hoops 34 5 0 io * FUELS. a (ie ate, pA nde sey 
S. Yorks.— SCOTLAND. LLO 
Crown Bars ... te, te, eae — Export. eee " orn 
Best _,, 30 MH -oaic.. — LANARKSHIRE— (AU prices now nominal). 
Miptanps—* (£.0.b, Glasgow)—Ell ... 93/- to 96/- Tungsten Metal Powder 3/6 per Ib. 
Marked Bars (Staffs.)... 3310 0 .... ... — re * Splint 96/- to 100/- Ferro Tungsten E 2/9 per Ib, 
Crown Bars ... ost WS BE Ose css _ AYRSHIRE— Per Ton, Per Unit. 
Nut and Bolt aa . £29 to £3010 0 - OAs Reid-teem .. 93 Ferro Chrome, 4 p.c. to 6 p.c. carbon... . 15/- 
Black Sheets (dbis. ) £340 £35 0 = Bel “a 96 /- " rapes pa eats i mf 
Galv. Sheets 24 W.G. ” i : ” ink Pont r ” £40 15/- 
f.0.b. L’pool, or equal) £36t0 £38 .. .. — TT "” PARA PORES sive 
i Tube rd satin £32 to £34 es (f.0.b.. Methil or Burnt- Max. 2 p.c. carbon vs ae £92 t0 £93 -82/- 
b= island)—Steam ... 90/- to 100/- i: a ...£107 to £108 39/- 
Screened Navigation ... 100/- »» 0°75 p.c. carbon .,, e124 47/- 
STEEL. Unscreened re: 89/- to 92/- , ¢arbon free .., .. 3/-_ per Ib. 
LoTHIANS— Metallic Chromium 7/6 per Ib, 
Home. Export. (f.0.b. Leith) — Best Steam 95/- Ferro Manganese "nee ton) £37 home, £47 export. 
Fo Blanc £8. d 4580-4 Secondary Steam ... 93 '- » Silicon, 45 p.c. to 50 p.c. ......£20 fo Ah, scale 8/6 per 
Scor 4 Sereened Bunker ... $o0. bik» eGo 95 /- bay 
Boiler Plates ... 3110 0... 2. 2. 86100 Unewivenediuh detacl eck? dpc. aa rs 79 pee «£28 to £29, scale 12/- per 
‘Ship, £% 10 Oto £31 10 0 £82t0 £40 , = stars “nga 
Angles, &. ... £2410 0to £27 0 0 £30t0£35 ENGLAND, »> Vanadium ... 45/- to 47/6 per lb. 
Black Sheets ... £32 10 O 33 0 0 rN. W. Coast— 9 Molybdenum wad ... 9/- per Ib. 
Galvanised Sheets... 40 0 0 55 0 0 Steams ... 45/- Nickel (per ton) .-.. £230 
Household 50/- to 60/- Cobalt ..... .. 20/- to 22/- per Ib. 
Coke 75/- Aluminium (per ton) ... £185 export, 
*Net makers’ works. ® Per ton f.o.b, * Glasgow, Lanarkshire and Ayrshire. + Delivered,  ° Except where otherwise indicated coals are per ton at pit for inland and f.o,h, 
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French Engineering Notes, 
(From our Correspondent in Faris.) 
Wages and Work, 


Tue restricted buying and the discharging of 
many thousands of men are beginning to bring home to 
workers the folly of attempting to keep pace with the 
increased cost of living by continually agitating for higher 
wages. That wages should be temporarily advanced in 
proportion to the increased living cost is perfeetly admis- 
sible, but in nearly all cases the progression of the rise in 
wages has been much greater, with the result that instead 
of wages keeping pace with the cost of ty the living 
cost has been inflated by the higher wages. hile wages 
have advanced and the cost of production has been further 
increased by taxation and other charges, selling prices 
have risen to such a figure that consumers can no longer 
afford to buy. The depreciated currency, while not 
materially affecting artisans and labourers, has im- 
poverished all other classes, who find it more and more 
necessary to exercise the strictest economy. The curve 
of advancing prices has long since reached a peak which 
has resulted in a prodigious fall of buying, and as manu- 
facturers cannot sell they are either discharging men or 
closing down. The high wages bring no benefit to those 
who now find themselves out of work. A great deal of 
sensation was caused by the closing down of the Blériot 
factory, although in that case it was stated that the works 
could not be kept on through the failure of the Govern- 
ment to settle its liabilities for war contracts, while M. 
Blériot had to pay what was claimed from him for excess 
profit tax. For a time the situation looked bad on account 
of the men’s threat to take possession of the works and 
run them, but that was promptly checked by a strong 
military display, and an arrangement was eventually 
come to with the Government whereby M. Blériot was able 
to ce-open his factory. From many parts of the country 
there are reports of works being closed down or running 
short time, and it is particularly the case in the textile 
industry in the Nord, where the situation is more unsatis- 
factory than probably it has ever been before. The result 
of this state of things is that prices must come down, 
despite the fact that a large proportion of the existing 
stocks was bought at inflated values, and unless the 
transition takes place quickly there is the risk of many 
firms falling out and of the stocks being slowly depleted 
before production has recovered sufficientiy to replenish 
them, in which case there may be another upward curve 
in prices. 


Miners. 

One of the main reasons of the reluctance of the 
Miners’ National Council to call out the colliers at the last 
moment is the opposition of a large group which is pro- 
testing against the attitude of the extremists in continually 
agifating for higher wages. The moderate members of the 
Miners’ Federation have been expressing strong views 
upon the absurdity of assisting in the general inflation 
of prices which can only benefit the speculating com- 
munity. At a time when so many thousands of men are 
thrown out of employment the higher wages secured by 
the others are obtained at too great a cost, and as much 
more money has to 40 into the Union funds the benefit is 
still more illusory. Each increase, moreover, augments 
the risk of wage earners being deprived of employment. 
The experience in Italy has shown how things must end 
when the workers pull the cord until it breaks. The 
decision of the Miners’ National Council to forego the 
strike has had the immediate effect of re-opening nego- 
tiations with colliery owners, who seem disposed to do 
everything they can to meet the men reasonably. 


Cheap Power. 


A considerable amount of energy is wasted at the 
domestic water tap, and in an address before the French 
Academy of Sciences, M. Collardeau, Professor of Physics, 
points out how that energy can be utilised, particularly 
for domestic lighting. He sees no reason, he says, why a 
small turbine, coupled up to a dynamo, should not be 
driven by the water pressure from the tap to re-charge a 
small battery that would supply current to lamps for 
house lighting. He also insists upon the importance of 
making @ more general use of wind engines, which should 
be installed in every country village for raising water to a 
reservoir for the driving of turbines and dynamos. M. 
Collardeau believes that if that were done the total quan- 
tity of energy produced would be so great that there would 
be no longer any difficulty with the coal supply. 


International Traffic. 


At a time when the French railway systems were 
completely disorganised the Swiss Union of Manufacturers 
obtained special facilities from the Italian Government 
for the transport of goods through Genoa, but as the result 
of strikes and the accumulation of merchandise at the port 
the Swiss firms are obliged to make other arrangements, 
especially now that large quantities of coal are being 
imported from the United States. Failing Genoa, nego- 
tiations are being made to divert the traffic through Ant- 
werp. That diversion is naturally regarded with much 
disfavour in France, where special efforts have always been 
made to favour international traffic, and it is with a view of 
facilitating traffic between Central Europe and Marseilles 
and the Atlantic ports that a vast programme of railway 
and waterway improvéments is to be put in hand. So far 
as Switzerland is concerned, it is urged that Marseilles 
offers particular advantages which will be considerably 
increased as soon as the work of canalising the Rhone is 
completed. Meanwhile, the traffic on the railways has 
become normal, and there is no reason why the traffic for 
Switzerland should not pass through Marseilles in prefer- 
ence to Antwerp. The Government is now negotiating 
with the Swiss Manufacturers’ Union, and. as there are 
several commercial questions outstanding between the 
two countries it is probable that the French Government 
will offer some compromise. The works being undertaken 
and projected at Marseilles will considerably increase the 
capacity of that port, which is obliged to deal with a steadily 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 
When an abridgment is not illustrated the Specification is 
Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, South vera ildings, Ch y-lane, W.C., 
at le, each. 
mageryege$ geet be cng ng de cy apbnndrenpanghe yr, 
at the end of the abridgment, is of the acceptance of the 
complete speci fication. 


INTERNAL COMBUSTION ENGINES. 


152,579. March 19th, 1920.—Sem1-Dirser Om Enaines, 
Société de Moteurs & Gaz et d’Industrie Méchanique, 
No. 135, Rue de la Convention, Paris. 

In order to enable semi-Diesel engines to be run at light 
loads with coal oil as fuel, the inventors employ @ cylinder head 
of the form shown, and inject the fuel in two separate portions. 
It is claimed that the cylinder head chamber keeps hot, as it is 
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not thoroughly scav A small portion of the fuel is in- 
jected at the bottom of the piston stroke, and in burning pro- 
vides the heat necessary for the ignition of the main supply of 
fuel, which is injected at the top of the stroke. The cam gear 
shown on the right of the figure is used to give the two 
impulses necessary to the fuel pump.—October 21st, 1920. 


152,131. July 11th, 1919.—Execrric IenrT1Ion APPARATUS FOR 
InTERNAL? ComBusTION Enernes, A. J. Stevens and Co. 
(1914), Limited, and H. Stevens, both of Graisley House, 
Penn-road, Wolverhampton, 

This invention relates to battery ignition systems. The high- 

tension distributor and the “‘ make-and-break ” device of the 

induction coil are contained in one casing. The induction.coil 
and the condenser are carried on this casing. The “‘ make-and- 
break” device A for interrupting the electric current in the 
primary circuit of the induction coil is fitted in connection with 
one end of the spindle B and comprises a cam C having two 
grooves in the periphery. An arm D is pivoted to the ring E and 
one end is normally pressed against the periphery of the cam. 
As the spindle revolves one end of the arm D is pressed into the 
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grooves in the cam, with the result that the upper end of the 
arm contacts with a fixed terminal, thus making and breaking 
the circuit of the primary coil twice in.one revolution of the 
spindle. A distributor disc F is also fixed on the spindle B. The 
secondary circuit of the induction coil is connected to the brush 
G over which the grooved periphery of the distributor sweeps. 
Two brushes are fitted on either side of the disc and at 90 deg. 
to the brush G, and these brushes are connected respectively to 
the sparking plugs of the cylinders. A copper segment is 
fitted on the peneee of the distributor, so that during one 
rotation a spark is produced at each sparking plug. It is claimed, 
as the ignition sparks can be produced by slowly rotating the 
engine crank shaft, that the engine may be started comparatively 
easily.— October 11th, 1920. 


DYNAMOS AND MOTORS. 


140,811 March 26th, 1920.—ALTERNATING-cURRENT DyNaAmo- 
ELECTBIO MacHINEs, Si Schuckertwerke Gesellschaft 
mit beschriankter Haftung, Si tadt, Berlin, G y. 
This invention felates to an arrangement ‘for improving the 
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conduetivity of the damping windings used on the rotors of 


C of the covers D, which cover the end connections E. This 
latter chamfering F forms together with the chamfering B of 
the damping bars G, which are made of copper, and of the solid 
teeth of the rotor, a wedge-shaped or trapeziform groove, into 
which the ring H, which is thinned down to the outside, is laid. 
This ring consists of soft material of high electrical conductivity, 
therefore erably of copper. Under the action of the strong 
centrifugal forces ring es plastic and flows outwardly, 
and thereby lays itself so firmly into the wedge-shaped annular 
groove that an excellent passage of current is effected from the 
damping bars to the end covers: ‘These end covers may consist 
of high-class brorize, having, on the one hand, great tensile 
strength, and, on the other hand, an adequate electrical con- 
ductivity for carrying the damping currents.—October 21st, 1920. 


TELEGRAPHS AND TELEPHONES. 


140,466. March 19th, 1920.—Execrric TRaNns¥roRMERs, 
Western Electric Company, Limited, Norfolk House, Victoria 
Embankment, Westminster, W.C. 2. 

The object of this invention is to provide a transformer or 
repeating coil wherein the tendency of the gnetic circuit to 
change with respect to currents of telephonic amplitude is 
substantially overcome without greatly impairing the efficiency 
of the coil for transmitting both high frequency talking current 
and comparatively low frequency ringing current. This result 
is accomplished by making the magnetic circuit of alternate 
sections of high permeability and low ae corona ed ferro- 
magnetic material; that is, of a material whose permeability is 
substantially greater than unity, the relative length of the sec- 
tions depending in each case upon the result to be accomplished. 
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The magnetic circuit is posed of a section A of high perme- 

ability magnetic material, such as silicon steel, and a section B of 

low permeability magnetic material. The short section B may 
take either of the forms shown. It may be composed of finely 

divided iron particles, individually insulated and formed into a 

compact mass by high pressure, or may consist of a washer of 

the desired shape, formed of insulating material and having a 

number of holes which are filled with a low permeability mag- 

netic material. The advantage of such a composite core is 

dependent upon the demagnetising effects of “ends” in a 

magnetic circuit and upon the d d reluct of the low 

permeability section over what it would be were non-magnetic 
material used instead of the low permeability material described. 

—October 14th, 1920. 

152,365. December 13th, 1916—Mzrans For Propucine 
Aurernatinc Exectric Currents, The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London, H.C. 

The main object of this invention is to render it possible to 
generate oscillations of a number of different frequencies by the 
use of a single electron discharge device. The late and grid 
circuits of such an electron discharge device are furnished with 
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capacity coupling: by arranging @ ber of induct in the 
plate and grid circuits and connecting the ends of corresponding 
inductances to the plates of suitable condensers, thereby form- 
ing two or more oscillatory circuits, which may be tuned to the 
frequencies at which it is desired to g te—for example, 
by adjustment of the coupling condensers.—October 21st, 1920. 





MEASURING AND TESTING INSTRUMENTS. 


152,501, September 23rd, 1919.—An Apparatus ror Detror- 
ING THE TEMPERATURE OF DEMAGNETISATION OF MAGNETIC 
Marterrats, C. W. Stopford, Courtown House, Gorey, 
Treland, and C. R. Darling, 186, Eglinton-road, Plum- 
stead, S.E. 18. : 

This invention relates to appliances for detecting the de- 

magnetisation temperature of magnetic materials, and is 





single-phase turbo-generators, The rotor sides A are undercut 





jacreasing tonnage, 


obliquely or conicaily, ae is indicated at B, and similarly the edge ; 





described with reference to an inductively wound electric resist- 
ance furnaee for heating and hardening steel. A coil of wire F; 
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wound round a frame L of brass or other suitable material, is 
connected in series with the winding of the electric furnace, 
in the interior of the frame is a soft iron rod A, pivoted so as 
to move on an axis K. Two metal springs B B are fixed, one 
on either side of A, so as to touch @ conducting cross piece C. 
The springs B B are connected externally to an electric circuit 
containing an electric bell or other current-indicating device. 
When the furnace current is switched on, the soft iron rod A 
will be deflected either to the right or left, according to the 
direction in which the current circulates in the coil F. A deflec- 
tion im either direction will cause A to press against one of the 
springs B B, whereby the circuit of the bell will be broken at 
the point of contact between the spring so pressed and the cross 


piece C. The head E is then turned so as to allow the soft iron 
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rod A to oecupy a middle position between the springs B B, 
when the circuit of the bell will again be complete. The steel 
articles are then placed in the furnace, when, owing to the 
large increase in magnetic flux in the vicinity of the furnace 
winding, the iron rod A will undergo a large deflection, and by 
pressing against one of the springs B B will break the circuit 
of the bell and cause it to cease from sounding. When the steel 
articles reach the temperature of demagnetisation, the magnetic 
fiux due to the furnace winding will diminish to the strength it 
possessed before inserting the articles in the furnace, and con- 
sequently the soft iron rod A will return to its former position, 
allowing the spring to move back and make contact with the 
cross piece C. The current in the bell circuit is thus restored, 
and the ringing of the bell indicates that the required tempera- 
ture has been attained. The indication will be obtained whether 
the supply current be direct or alternating.—October 21st, 1920. 


TRAMWAYS AND RAILWAYS. 


152,534. November 11th, 1919.—Rottrve Rants, C. A, Witter, 
1402, Morris-building, Philadelphia, Penn., U.S.A. 
With the idea of eliminating piping from railway metals, 
the inventor proposes to punch the centre out of the ingot and 
roll a rail in the form of a ring, which would be subsequently cut 
and straightened. The ingot is cast in a mould—as shown in 
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Fig. 1—in which there is a loose partition A. Ordinary steel is 
poured inside the partition and high-grade steel outside. The 
partition is then withdrawn and the ingot left—as shown in 
Fig. 2. The centre of the ingot is punched out and the bloom 
formed, by a process of forging and rolling, into the rail as shown 
by the lower figures.—October 21st, 1920. 


TRANSMISSION OF POWER. 


152,556. January 7th, 1920._-MacNnetic CrutcHes, Scotts’ 
Shipbuilding and Engineering Company, Limited, Greenock, 
and E. T. Caparn, East Yard, Greenock. 

This invention relates more particularly to magnetic clutches 
for use in conjunction with operating gear for actuating ships’ 
bulkhead doors and of the type in which the operating coil is 


brush gear; K, a nut for securing the upper member A of the 
clutch in position ; -L, @ stud for securing the coupling member 
in position ; M, driving dogs, of which there may be four at the 
circumference ; N, slots cut in the loose member B to receive 
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the driving keys. It will be seen that when the coil is energised 
the member B will be moved into contact with the member A, 
and driving relation will be established between the dogs M and 
the slots N.— October 21st, 1920. 


PUMPING AND BLOWING MACHINERY. 


152,576. March 15th, 1920.—Suart Pacxines, W. E. Plummer, 
W. M. Kermode, and C. St. Clair Plummer, Soho Works, 
Allerton-road, Bradford. 

This is a form of packing for the shafts of centrifugal pumps 

in which the sliding joint is in a plane at right angles to the axis 

of the shaft. This joint is shown at A, and is made between two 
metal faces or rings B and C. The ring B, fixed to the casing, 
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has a spherical seating. ‘ Packing rings DD are used to make 
the joint between the rotating part of the stuffing-box and the 
shaft, and are kept tight by means of springs abutting against 
a ring E fixed on the shaft. A ring F, fixed on long studs, takes 
the reaction of the springs.—October 21st, 1920. 


LIGHTING AND HEATING. 


152,572. June 10th, 1919.—Corp Grips ror ExLectrric Lamp 
Hotpers, V. Hope, “The Firs,” Whirley-grove, Maccles- 
field, Chester. 

This invention relates to cord grips for electric lamp holders 

of that type in which, of two superposed insulating washers or 

discs, the one has a single bore through which both wires of the 
flexible conductor pass, and the other has a double bore through 
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Forthcoming Engagements, 


TO-DAY. 

Junior Instirvcrion oF ENainrerers... Caxton’ Hall, West- 
minster, S.W. 1. Lecturette: ‘‘ Reinforced Concrete Coal 
Bunkers and Silos,’ by Mr. C. O. Mourant. Lantern. 8 p.m. 

INstiruTION oF ELecrricaL ENGINEERS.—City and Guilds 
Technical College, Leonard-street, Finsbury, E.C. 2. Students’ 
Section. ‘ Electricity and the Papermaking Industry,” by Mr. 
A. J.C. Watts. 6.30 p.m. 

Norru-East Coast INstiruTioN OF ENGINEERS AND Surp- 
BUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Neweastle-on-Tyne. Paper to be read and discussed ; 
** Some Experiments in Connection with the Injection and Com- 
bustion of Fuel Oil in Diesel Engines,’’ by Engineer-Commander 
C. J. Hawkes, R.N. (Ret.). 7.30 p.m. 

Puysicat Socrery anp Optica Socrety.—Imperial College 
of Science, Imperial Institute-road, South Kensington, S.W. 
Joint meeting. Discussion on “The Making of Reflecting Sur- 


faces.”” 


SATURDAY, NOVEMBER 277TH 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ Sec- 
TION.— Visit to works of Kodak, Limited, Wealdstone. 2 p.m. 
at works. 

MANCHESTER ASSOCIATION OF ENGINEERS.—-Memorial Hall, 
Albert-square Manchester. Paper: ‘* Modern Developments in 
the Manufacture and Utilisation of Coal Gas,” by Mr. F. J. West 
and Mr. T. A, Tomlinson. 7 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND, 
—Rankine Hall, 39, Elmbank-crescent, Glasgow. Informal 
meeting. 6.30 p.m. 

Norru-East Coast INstTITUTION OF ENGINEERS AND Suirp- 
BpuILDERS.—-Library of the Institution, Bolbee Hall, Newcastle- 
on-Tyne. Graduate Section. Paper: ‘ Boiler Upkeep,” by 
Mr, Charles A. Suckan. 6.30 p.m. 


MONDAY, NOVEMBER 29ra. 
BRADFORD ENGINEERING Society.—City of Bradford Technicat 
College. ‘‘ Modern Weighing Machinery,” by Mr. 8. C. Brown. 
7.30 p.m. 
INsTITUTE OF TRANSPORT.—Great Hall, Institution of Civil 
Engineers, Great George-street, Westminster, S.W. 1. Paper: 
‘** Economics and Co-ordination of Transport by Road,” by Mr. 
ki. 8. Shrapnell-Smith. 5.30 p.m. 
Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture : ‘* Micro-organisms and Some of their Industrial 
Uses,” by Mr. A. Chaston Chapman (I.). 8 p.m. 


TUESDAY, NOVEMBER 30rx. 
INSTITUTION oF CrvIL ENcINEERS.—-Gt. George-st., S.W.1. 
Papers to be read :-—** Characteristics of Notched-Bar Impact 
Tests,’ by Dr. T. E. Stanton and Mr. R. G. C. Batson ; 
“The Single-Blow Impact Test on Notched Bars,” by Mr. 
R. H. Greaves and Mr. Harold Moore ; ‘The Effect of Over- 
strain on the Impact Figure of Steel,’ by Mr. R. M. Jones and 
Mr. R.H. Greaves. 5.30 p.m. 
INsTITUTION OF AUTOMOBILE ENGINEERS CovENTRY 
Grapvuates’ Brancu.—Mayoress’ Parlour, Coventry. Paper : 
‘“‘ Experience in the Field,’ by Lieut. H. J. Cooper. 7 45 p.m, 
SHEFFIELD ASSOCIATION OF METALLURGISTS AND METAL- 
LURGICAL CHEMISTs.—Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘Some Alloys in the Casting Shop,” by Mr. J. Kent 
Smith. 7.30 p.m. 
INSTITUTE OF MARINE ENGINEERS.—The Minories, Tower-hill, 
E. 1. Kinema film: ‘‘ The Production of Oil,” by courtesy of 
the Anglo-American Oil Company. 6.40 p.m. 


WEDNESDAY, DECEMBER Isr. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—Assembly Room, Chamber of Commerce, New-street, Bir- 
mingham. “Defects in Mild Steel,” by Mr. D. H. Ingall. 7.45 
p.m. 
LIvERPOOL ENGINEERING Socrety.—Royal Institution, Col- 
quitt-street, Liverpool. “‘ The Design and Construction of Large 
Commercial Fuel Oil Depéts,” by Mr. G. Kenyon Dell. 8 p.m. 
InsTITUTE oF Costs AND WorKS AccounTanTs.—Hall of 
the Institute of Chartered Patent Agents, Staple Inn Buildings, 
Holborn, W.C. Lecture: ‘‘ The Influence of Production Costs 
on Designing,” by Mr. F. W. Pitt. 7 p.m. 
InstTiITUTE OF SANITARY ENGINEERS.—-Denison House, 
Vauxhall Bridge-road, Westminster, 8.W. 1. “ Activated Sludge 
Disposal,” by Mr. W. H. Makepeace. 6 p.m. 

THURSDAY, DECEMBER 2np. 
Royat AgEronavuticat Society.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Papers: ‘* Airship Piloting,’ by 
Mayor G. H. Scott; and “ Airship Mooring,” by Flight-Lieut. 
F. L. C. Butcher. 5.30 p.m. 


FRIDAY, DECEMBER 3nrp. 
InstITUTION OF MECHANICAL ENGINEERS.—Storey s-gate. 
St. James’s Park, S.W.1. Extra general meeting. Further dis- 
cussion on “The Human Factor in Industry,’ by Mr. Alex. 
Ramsey. 6 p.m. 
Junior IxstiTuTION oF ENGINEERS..—Caxton Hall, 8.W. 1. 
Lecturette: “Electrolysis as Applied to the Measurement of 
Water,” by Mr. G. F. Shotter. 8 p.m. 
INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.—Muni- 
cipal. Offices, High Barnet. Joint meeting, Metropolitan and 
Eastern Districts. 11.15 a.m. 


SATURDAY, DECEMBER 4rs, 
Tue INstTITUTION oF British FouNDRYMEN.—-The College of 
Technology, Manchester. “‘ Modern Metallurgical Investigation, 
by Mr. D. F. J. Brislee. 4 p.m. 


MONDAY, DECEMBER 6ru. 

Society or ENGINEERsS.—Apartments of the Geological 
Society, Burlington House, Piceadilly, W.1. Paper: ‘“ Black- 
pool Sea Coast Defence Works,” by Mr. H. Banks. 5.30 p.m. 
AssoctaTion or Drop Forcrers AND StTaAMPERS.—Mappin 
Hall, the University, St. George’s-square, Sheffield. Lecture : 
“Forging Temperatures of Steels,” by Dr. Leslie Aitchison. 
7.30 p.m. 





TUESDAY, DECEMBER 7rn. 


InstiruTE oF INDUSTRIAL ADMINISTRATION.—Conference 
Hall, Central Hall, Westminster. ‘‘ Road Transport as an Aid 





80 interconnected as a shunt to the armature of the driving 
motor that the clutch becomes operative when the motor has 
attained a given speed. In the present design, the magnetised 
surfaces of the clutch are provided with bevelled driving keys 
so that the clutch can be adapted to operate on a slow-speed 
shaft with a powerful torque. The clutch comprises a fast or 
upper member A, a loose or lower member B, a coil C and slip 
rings D. E denotes a coupling on the driven shaft ; F a carrier 
for the slip rings ; G, insulation ; H, a covering shield for the 


which the flexible conductors respectively pass and are separated 
laterally so as to provide the grip. One of the discs is held 
axially by the turned-in upper edge of the lamp holder casing 
and a spiral spring is interposed between the lower disc and the 
insulating interior, the one spring thus providing a spring 





pressure to make contact and a spring pressure which forces 
the insulating discs axially together and so ensures an effective 
gripping action. Two alternative designs are shown in the 
drawings.——October 11th, 1920, 


to Industrial Management,”’ by Mr. Richard Twélvetrees. 





THE INSTITUTION OF AUTOMOBILE ENGINEERS. 

Ir is now announced that the annual dinner of the Institution, 
which was postponed from October 27th, on account of the coal 
strike, will be held on January 26th, 1921, at the Royal Auto 
mobile Club, at 7.30_p.m. 
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by the GO prste OF ‘aan 


————— 
HONDURAS for the POST of ASSISTANT 


mm... NOTICES 
ae age (ivi Engi neer. Required 
DIRECTOR OF PUBLIC WORKS for two 

years’ service 


Salary 3400 dollars per annum, 


c 
permSnaal inc? rements of 120 dollars to 3640 dollars 

annum. (The standard coin of British Honduras 
jg the United States Gold Dollar.) Free passages 
gat and home. 


Candidates, preferably single, who must 
Associate Members of the Institution of Civil Engi- 
examination, should have had experience in 


t 
eee ign of Buildings, Bridges, Culverts, the 
setting Out and Supervision of Public Works, the 


Location, Construction and Maintenance of Roads, and 
in the Preparation of Estimates and Bills of Quan- 
tities. Preference will be given to those with previous 
colonial experience. 


a aay of experience, to the CROWN AGEN 


THE COLONIES, 4, Millbank, Westminster, 8.W. 1. 

quoting M/B.H. 9900. Applicants must have served 

in some pranch of His Majesty’s Forces during the 

jate war, unless satisfactory reasons for not having 

done so can be furnished, #2932 
in the 


a Ql E Eng ineer Required 
for one 


a = lectric Power Scheme 
FEDERATED MALAY STATES 

ther employment. 
fog Musi have experience in the Design and 





year’s service, with prospect of 
Salary £1500 a year and free 


assages . 
Construction of Concrete Dams, Waste Weirs and 
Farthwork, &c., and all Hydraulic Works incidental 


to a Low-head flydro-electric Supply. It is desirable, 
but not essential, that the person selected should also 
have experience in Hydro-electric Works, in the 
lay-out of Temporary Construction Plant, Service 
Roads and Railways, and be able to Supervise Boring 
Operations, use a Tacheometer and the usual Survey- 
ing Instruments. 

Candidates should apply at once, in writing, giving 
age and brief details of experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, London, 
§.W.1, and quoting M/F.M.S8. 10,200. 

Applicants must have served in some branch of His 
Majesty’s Forces during the late war, unless satis- 
factory reasons for not having done 80 can Ag 

2933 


turnished. 
Be for the Railway Department (Eastern 
Railway Surveys), for’ twe tours, each of 
twalve months’ service, with possible extension, as 
Junior Assistant Engineers, with salary of £600 a 
year, rising by annual increments of £30. A com- 
a allowance of £12 a month in lieu of quarters, 
is payable only whilst actually in Nigeria. 
Sheep equipment and first-class passages provided. 
Liberal Jeave in England on full salary after each tour. 
Candidates, not over 40 years of age, who must be 
qualified Civil Engineers, who have had experience in 
Railway Surveys, should apply at once, in writing, 
stating age and brief details of experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, Quoting M/Nigeria 10,332. 
Candidates must have served in some branch of H.M. 
Forces during the late war, unless satisfactory reasons 
for not having done so can be furnished. 2931 





Cv il En igineers Required 
by the G ie ERNMENT OF - hee 





(iivil Engineers _for 
Railway Construction REQUIRED for 
the undermentioned. vacancies b 


y the 
GOVERNMENT of the GOLD COAST for 
two tours, each of 12 months’ service. with possible 
extension. First-class passages. Free quarters or a 
field allowance of £7 10s. a month in lieu thereof. 


Assistant Engineers. £600 a year. 
experience on railway 





in the first instance, with prospects of 
rising 


be 


ply at once, in welne, giving age and pees 








The Engineer 
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PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Engineering Progress in November. 


Electrification of Indian Railways.—No. II. 
Studies in Tidal Power.—No. 1 
Steel Research. 
The Sterilisation of Water by Chlorine Gas. 
Proposed Tidal Hydro- o-Electric Scheme for 


the Severn. 
The Baghdad Railway—No. III. 


Heating Surface. 








Manufacture and Utilisation of Coal Gas. 


120 H.P. Vertical Gas Engine. 














PUBLIO NOTICES 


PUBLIC NOTICES 





Required in 
with a ‘Hydro-electric 
in the FEDERATED 

MALAY STATES, for one year’s service, 
with prospect of further employment. Salary £800 a 
year and free passages. Must be used to work with 
Tacheometer as well as Theodolite and Dumpy Level, 
and be able and prepared to Plot their Field Work in 
a office. het be required for Running Traces for 
es al ide roads and railways and 
ihrouah oy and over rough country; also to 
Level Sites and Plot Contours for Power Stations, &c. 
Candidates should apply at once, in writing, giving 
age and brief details of sxperiears. to the CRO 
AGENTS ag THE COLONIE 4, 
London, 8.W.1, and quoting MF: M.S. 
Applicants must have served in some branch of HM. 
Forces during the late war, unless satisfactory reasons 
for not having “done so can be furnished. 2934 


«Ae = 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
PULPING PLANT, 


At BEWDLEY, WORCESTERSHIRE, 
Comprising :— 

** Marshall *’ Loco. Type BOILER and CHIMNEY. 
National: _— ENGINE with exhaust box, &c. Quan- 

and NGS, VATS, PULPING 
} @ SHAPTING. BELTING, PULLEYS. 

TWO Tomlinson Haas PEELERS. LOOSE TOOLS. 
FIXTURES and FITTINGS, including  10-Cwt. 

WEIGHING MACHINE and bbe peng sundry a ta : 

uu 

ts 


urveyors 
connection 
Power Scheme 








Schedule, which is believed be correct, 
intending purchasers must satisfy themselves as to i 
accuracy or otherwise before tendering, as no adjust- 
ment will made or allowed for. 

Permit to view and Tender form, which must be 
reburned completed on or before 10 a.m. on 16th 
. 1920, can be obtained on application to— 








of Labour Train- 


Liberal leave in England on fall salary :— 
Qualifications.—Good charge experience on railway 
Qualifications. —Previous 

apply at once, in writing, giving age and brief — 

reference number of the vacancy for which they make 

Forces during the late war, unless satisfactory — 

for the PUBLIC WORKS DEPART- 

months’ service, with prospects of permanency. 
class passages, Liberal — in me oom on full salary. 
ing reinforced concrete and steel work, quantity sur- 
to the CROWN AGENTS FOR THE COLONIES, 4, 
Majesty’s Forces during the late war unless satis- 
an oremen of Works Re- 
urs, each of eight to twelve months. 

fall salary, Candidates, aged 25-40, should be expe- 

They must have served in some branch of His Majesty's 

letter. stating age and experience, to the CROWN 
Ministry 
ba G DEPARTMENT. 
ex-Service men, 
men, who have now completed. their training, a fresh 


Reference No. Appointment. Salary. 

M/G. Coast 10,518. District Engineers. £800 a year. 
construction. 

M/G. Coast 10,520. 
construction. 

Candidates possessing the above expe should 
of past work, to the CROWN AGENTS FOR TH 
COLONIES, 4, Millbank, London, 8.W. 1, quoting the 
application. 

Applicants must have served in some branch of H.M. 
for not having done so can be furnished. 
is [)raughtsmen Required 

MENT by the GOVERNMENT of the 
GOLD COAST for two tours, each of 12 

Salary £480.£30-£720-£40-£800 a year with efficiency 
baes at £600 and £720. Free single quarters and first- 
Candidates, age 24 to 35, who have had experience 
in Architectural and Civil Engineering Design, includ- 
veying and estimating for general public works, should 
apply by letter, giving age and details of experience, 
Millbank, London, 8.W. 1, quoting M/10,435 Appli- 
cants must have served in some branch of His 
factory reasons for not having done so can be fur- 
nished, 2837 

QUIRED by the GOVERNMENT of 
NIGEBIA for Railway Construction for two 
Balery £440 “ £12 to £500 per annum, Free passages 
na camp equipment. Liberal leave in England on 
buildin ia the construction of concrete and timber 
dings, concrete and steel bridges, culverts, 
Forces during the late war, unless their reasons for not 
hg 80 are entirely satisfactory.—Apply at once, by 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W.1, quoting M/10,376, 2869 
Sherland-road, 
a thorough and careful training, are 
e Sitar ot employers is requested to give these 
start in life, 
ca DY visional Directo 
r. 
Guildhall, Wettmineter, 8.W.1 


THE CONTROLLER, D.B.1.E., 
Plant and Machinery “Section, 





2693 Charing Cross Huts, W.C. 2 
Victoria Jubilee Technical 
INSTITUTE 


(Central Technological Institute, Bombay Presidency), 
BOMBAY, INDIA. 


HEAD OF THE DEPARTMENT OF MECH- 
ANICAL ENGINEERING. 


APPLICATIONS are INVITED for the POST of 
HEAD of the DEPARTMENT of MECHAZICAL 
ENGINEERING of the ‘Victoria Jubilee Technical 
Institute (Central Technological Institute. Bombay 
Presidency). Engagement renewable every sixth year. 
Salary will commence at Rs. 700 and rise to Rs. 1000 
per mensem. Further particulars may be. obtained 
from thie office of this journal. Applications should be 
made so as to reach the un ened on or before the 
18th December, ree eo c/o Mr. T. 8S. Dawson, Henry 8. 
King and Co., 

The selected tentials will be required to obtain a 
medical certificate of fitness for work from a medical 
practitioner selected nt the Board. 


D..E. WACHA, 
Hon. Secretary of the Board of Trustees 
Victoria’ Jubilee pearl al Institute 
(Central tse Bomber i anaes 
y India 


2874 Byculla, Bo! 








Electricity Commissioners, Vic- 
TORIA, AUSTRALIA. 
TENDERS FOR PLANT. ' 
TENDERS are H 
SUPPLY, DELIVERY, 


for the 
MORWELL POWER SCHEM 
Copies of Tender forms, coiemieations, drawings 
and conditions are available, at eo charges men- 
tioned hereunder, upon application to 
The Agent-General for Victoria, 
Victoria House, 
cme 
: Strand, 
<j London, W.C. 2. 
Specin- “Hj 


cations. 4 Description. 
Nos 


32 .. 25,000-12,500 K.W. ea nmaaiane. 
600 K.W. Turbo-Alterna’ 
Condensing Plant. 
Circulating Pumps 

33... Tr 


EREBY INVITED for the 
&c., of the following PLANT 


ansformers and Switchgear for Fowe-bomee. 


41... pyrene Condensers, Fre- 
y Changer and Switchgear. mn "Newport 

Terminal Station. 
42 .. Transformers and Switchgear ona Accessories 


for Sub-stations C, D, G and J 
Charge :—Five Guineas for the first three copies of 
each specification, and 14 Guineas for each 


copy thereafter. 
34 .. Copper Cable. 
35%. ion aoe meas. 
36 ... Suspension Insulato 


7 .. Aluminium Steel Reinforced Cable. 


33... Transmission Steel Towers. 
39 Suspension Insu rs. 

40 .. Galvanised Steel Cable 

43 .. Steel Telephone Poles. 

44 H.T. Telephone Accessori 


es. 
Charge :—Three Guineas for the first three copies 
of each specification and One Guinea for 
each copy thereafter. Specifications 34, 
35 and 36 are alternative to 37, 38 and 39. 
Both sets of specifications will be issuable 
for one set of charges. 
The Commissioners So not bind themselves to 
accept the lowest or any Tende: 

The specifications and drawings may be inspected 
at the offices of the Consulting Engineers of the 
Victorian Government, Messrs. John Coates and Co., 

“ be ig House, Melbourne-place, Strand, 
London, W.C. 2. 
Tenders on prescribed forms, properly endorsed and 
dressed, must be delivered to— 
R. Liddelow, 
Secretary, 
Electricity Commissioners, 
. Bourke-street, West, 





Melbourne, 
ictoria, 
Australia, 
not later than. Noon on 24th February, 1921. 
(Signed) PETER McBRIDE, 
Agent-General for Victoria. 
. : bd 
St. Pancras Borough’ Council. 
ELECTRICITY DEPARTMENT. 
TENDERS are INVITED for the PURCHASE and 
REMOVAL of TWO LANCASHIRE BOILERS at the 
King’s-road Power Station.—Further particulars and 
permission to view will be given on application to the 


—_ Electrical Engineer, 57, Pratt-street, Camden 
‘own, : 
, Cc. H. F. BARRETT, 

2815 Town Clerk. _ 





[The National Foremen’s Asso- 
cy ogy fe of the 

ENGINEERING AND ALLIED ES. 

the Trade Union Act.) 


under 
Association specifically formed to look the 
interests of Foremen in their Supervisory paity. 
All communications to Head oo yw 
anh. Wi, D, Js Belgravé- 
Victosia, 8.W, » 5 
Ex, 











PUBLIC NOTICES 





ROAD PLANT. E 
e Eastern District Committee 
erthshire County Council invite TEN- 
DERS Ang the SUPPLY, not later than ist April, 
the ernoted ROAD PL 


(unladen) COMPOUND STEAM 
with Gren oo gear, governors, 
full tear &c., complete. 
ONE COMPOUND 7 H.P. (nominal) TRACTION 
ENG gan picasso: full awning, and a 


one 5-Ton *S Bubber-tyred END TIPPING 
‘AGON, hinged on both nga and lined 

hout with steel sheeti 
ONE PORTABLE GRANULATOR for breaking 
chippings (medium size), to be driven by steam 


e ne. 
ONE Modern PORTABLE TAR MIXER (50 tons 


per day). 
ONE. Mod: TAR CHIPPING bla Further 
- details may be obtained from George 


Wyllie, District Road Paro the Blairgowsie 


Sealed Tenders, giving de’ mega mg and 
full ae and ms for Road 
Plant,”’ Bema witb the Subscriber not later 


than 6th Doummiber 
Committee a not bind themselves to accept 
the lowest or any Tender. 
JNO. B. MILLER, 
Distriet Clerk. 
Blairgowrie, 
15th November, 1920. 2658 


[The Swanage Urban District 


yancil a Ae te DISPOSAL ONE 30 - s z. 





PORTABLE EN by Sykes and Co., No. 
a WATER - pmaga BOILER, by abeock Toul 
Witlere, No. 465: 
Partiéulars seals SURVEYOR, Town Hall, 
wanage, 2876 





(jounty Borough of Stoke-on- 


Dantes STEAM GENER 
— re a ee two in oo 
/500 Vv 


vited.—Particulars fro! 
BOROUGH SLECTRICAL ENGINERE, St. Peter's 
Chambers, Glebe-street, Stoke-on-Trent. 2862 


Egyptian Ministry of Public 


REQUIRED, ENGINEEE for DREDGER in the 
Sudan. The man required should, if possible, have 
had practical experience of Dredger Work or the 
handling of large steam excavators. Salary £24 per 
month plus 40 per cent. Sudan allowance plus 20 per 
cent. war gratuity, the latter being the scale at present 
_ force and payable as long as sanctioned by Govern 


ent. 

wi veilae allowance extra, according to regulations 
‘orce. 

£1 equals £1 Os. at. sterling. (No income tax is 


Willans-Dick-Kerr 





| charged in the bog = 


ied man p 
Free furnished quarters on dredger 
Free passage out and home on completion of service. 
Leave allowed according to Government 
Contract for one year, with e: 
Strict ‘medical examination 
- Apotiontoes. in Pry ting, "ie be addressed to Sir 
A. L. WEBB, K.C.M.G., Queen Anne’s Chambers 
Broadway, Westminster S.W. 1. 

«Envelopes to be marked “‘ Dredger Engineer.”’ 


2878 
(use Drainage Board. 


GINEER 
APPLICATIONS are INVITED for the oer 
of ENGINEER to “the oo Drainage Board. 
salary offered is £800 pe: 
allowance of £200 per annum for tra’ 


Unmarri 


Jeahl, 








Office accommodation and ‘staff will be found the 
Board or an allowance e in lieu thereof. 
Canvassing will be a disqualifiestion. 
Particulars of the duties and forms of -application 


will be sent by me on receipt of a stamped addressed 
foolscap envelope 
Applications. 
— must 
ecember, 1920. 


accompanied by three recent testi 
it be ved by me not later than 15th 


ASHLEY TABRUM, 


Acting Clerk. 
ZCounty Hall, Cambridge, 
30th November, 19 1920. 2901 


A Reconstruction Reinforce- 


ENGINEERS are INVITED to APPLY for PAR. 
WAL WESTON REIN- 





Tr "ie ~ 
FO. . Which offers scientific and economic 
ad over all The Walker- 


construction, 
ry results. *” agente wanted in ‘several 


districts. 
THE WALKER-WESTON CO., Ltd., 
» Wormwood-street, 
London, E.C. 2. 
PUBLIO NOTICES (continued) 
Page Il. 


ax. 








SITUATIONS OPEN 
Page II. 
SITUATIONS WANTED 
Pages H. 
MACHINERY, &c.. WANTED 
Page VIII. 
FOR SALE, ' . 
Pages VIII, CXI. and CXII. 
AUCTIONS, Page CKVIIi. 
PREMISES TO LET OR WANTED 
Rage VIII. 
WORK WANTED, Page III. 
AG@IUNCIES, Page iil. 
MISCELLANEOUS, Page III 


For Advertisement Rates See 
Page 561, col. 1. 


NUMERICAL INDEX TO ADVER- : ~ 
TISEMENTS, Page CXVII. w 
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PUBLIC NOTIOES 


SITUATIONS OPEN (continued) 


SITUATIONS WANTED 









Sudan Government, 
Sudan Government Railw: and ee) es 
partment REQUIRES the SERV 8 of a D ICT 
ENGINEER, age 25 to 30 ¥ . _ Qualifications : 
Civil Engineer with Way wdgerignce, | te. 
A.M.L.C.E., or student same, Public schi éduca- 
tion. Salary £480 plus bonus of £120, which is sub- 
ject to alteration by Government (£1 equals £1 Os. 6d. 
sterling approx.). No income tax is charged or cen- 
templated in the Sudan. Permanent, if retained in the 
our ice after a of — 12 months’ contract, 
poy, be ek . he bY er, endlosig — ot | § 
Gévernmn —Apply by enclos cop: 
testimonials, to Sir A. L: ier, CMG. -+ Queen 
Anne’s Chambers, Broadway, ealeser 8.W. 1. 
oe to be marked ‘* District Enger 





Sudan Government Railways. 

FOREMAN of WORKS REQUIRED in Engi- 
Series Dept. of above railways, with qualifications as 
ollows :— 

Quantities, Maintenance, Levelling and Measuring- 
up, Setting-out, expefience in Reinforced Concrete. 

Permanent post if retained in the service a 
termination of period covered by contract for 12 
months, which may be extended by 6 months ai 
option of Government. 
i Age limit 32 years. 

Salary £300 per annum plus temporary War gratuity 

of £120 per annum. No income tax is charged or con- 
templated in the Sudan, £1 equals £1 Os. 6d, 

Strict medical examination. 

Free passage out and home again on completion of 
service 

vnhBblteations wy copies of testimonials, to be 

3.R.,. Foreman of Works,”’ and addressed 

to”. Ss * — 


WEBB, K.C.M.G.. Queen Anne’s 
Chambers, Broadway, Westminster, 8.W.1. 2883 





SITUATIONS OPEN 





t in the Mid- 
‘ANT .—Address, 
2830, The Engi- 

2849 A 


astED by Chartered Patent A 

ds, a competent ASSIS 

ouastinn oar, salary, and expérience, 
neer Office, 





Weer for a Firm of eee Engineers in 
Caleutta, @ first-class ENGINEER. Must have 
had full workshop and _ erecting experience. Un- 
married, age not over 80. Five years’ agreement, 
—— at or of £500 with annual increments 
da good prospects.—Write, Z. R. 863, c/o Deacon's, 
Leadenhall stzeek, London, E.C. 2909 a 





V JANTED, GENTLEMAN of Ex aperienae, with T 

nical training. to INTRUDUCE BUSINESS a 
es Ironwork among Building Contractors 
ana Engineers in London district. Payment by salary 
and commission—Apply by letter only, endorsed 
** Engineering Department,”’ stating present tion, 
age, and qualifications, to BRITISH STEEL an@ TRON 
EXPORTERS, Litd., Laurence Pountney . House, 
London, E.0. 4 2941 a 


A SaIet An? Eat SALES and wens ATING ENGINEER 
(indoor),. about 30 years ood correspondent, 
ng Shop and Biectrical” Experience, Crane 
vork. Manchester district. Salary £250 to £300 a 
year.—Address, giving full particulars, 2886, The Engi- 
neer Office. 2886 a 








NGINBERING TRAVELLER WANTED _ for 
Middiesbrough, Stockton, Hartlepoé?, &h@ Dar- 
lington, to-_push engineéring specialities on commission 
only. Must_be qualified and with good counectia. 
Roadens in district nr aed stating fall = ~ 
2896, The Engineer 0) 





OR HEATING.—WANTED for Fi iy of England. 
capable and energetic MANA for HEATING 
D ged, experience in Design Construction 
and Supervision of Large petting on ond Bah ng 
its; coftrot of staff and 
by which will be treated as ro ptating 
périericé, salary, and when at liberty, = 1d _ 
aicaeed. 2848, The Engineer Office. 





MAsSe2 REQUIRED to Take ‘ae of Selling 
Marine Semi-Diesel_ 0 Com- 
mercial and practical Marine Oil Engine. xDerienice 
indispensable.—Address, stating age, experience, and 
salary required, 2895, The Engineer Office. 2895 A 





V ECHANICAL ENGINEER for London District ; 
must have experience in the Inspection, Pur- 

chase, and Upkeep of Contractors’ Plant. State salary 

desired.— Address, 2875, The Engineer Office. 2875 a 





EPRESENTATIVE WANTED by Old-established 
dealing in Engineers’ + nay = of all kinds, 

Asbestos and other Engine Packin: faeme 
to one with an established 2 Sa in the 


ticulars of past experience an 
Box 278, T. B. Browne’s Adver 
Queen Victoria-street, E.C. 4. 





RRESTEER: FIRST ASSISTANT to ENGINE SHOP 
GER, with fall knowledge of thé latest 
shop practice relative to construction and etection of 
all types ipcipding the largest of Marine Reciprocating 
Engines, Turbines, and Of! Engines. State full par- 
ticulars as to age, salary, and experience—Address, 
2937, The Engineer Office. . 2937 « 





EQUIRED AT ONCE for Scotland, an ENGINEER 
of outstanding ability, who is well up in ” 
Design and Testing of a small pret ee dn Pa: 
Engine. A most complete test and 
department is being inaugurated, abd ata = 
appointed will be given sole charge. Good salary and 
excellent prospects offered to the right man. 
Applicant must have filled a similar position. 
Write, ufivins full particulars of experience, &c., in 
full confi 
dress, “‘ COMBUSTION,” Wm. Porteous and 
Co., Advertising Agents, Glasgow. P2485 a 





nee by the Sole Licensees of the Raymond 
em of Concrete Piling, 2 COMMERCIAL 
G ENTLEMAN of good address and positign, with 
experience of Civil Engineering Works acquired either 
with a contractor or engineer, to Call on Engineers, 
Ar 8, and others, with special refer- 
ence to ition the use of the Raymond system. A 
knowledge of French would be an advantage.—Apply 
only in writing, giving full details of oe 
and salary required, to Messrs. J. and W. STE —— 








12, Berkeley-street, London, W. 1. 2867 4 
ALESMAN, Young. Energétic Engineer, with 

LN practical and sales experience. Salary £500. 

should earn £1000 with éommission. REQUIRED to 


push small Air and Steam Turbines.—Write, stating 
age and qualification, enclosing venceraph, Box 445, 
Homefinders, 74, Victotia-street, 8.W. 2935 A 





EC CAL, REPRESENTATIVE REQUIRED 
MMEDI IATELY by well-known firm of Machine 
Tool Makers in Manchester district. Staté age, expe- 
rience, and —— required.— Address, 2737, 
The Engineer Offi 27387 A 





HE SOLE REPRESENTATIVES of a Large 
BELGIAN FIRM of ENGINEERS who design 
and mahufacture all types of Power Machinefy, Steam. 


Gas, Electrical, and Transmission, &c., REQUIRE 
the SERVICES of & COMPETENT PNGIN SEER to 
a com- 


UNDERTAKE their REPRESENTATION 
mission basis only. Replies should me the fullest 
particulars as to experience and extent of business 
connections with firms of repute likely to be interested 





in our productions. To an energetic afd capable man 
the position should be highly reniutierative. 
Address, P2484, The Engineer Offices P2484 A 
we ORES MANAGER, Experienced Sheet Met: -~. 
dpelpdins Light and Heexy, Sree ee re 
2D for éngineering works London. On y those 


aa apy. artnet 
pie 2868 a 


lt exceptional ref ces 
2868, The Engineer Office, 


Wocres BAN AGER .—First-class MAN, 
organising executive ability, 
up-to-date wi prod 
ae gy in connection 
transmission. y-roll of 1000. Toa 


iulOURED 


y live man 
with the necessary capabilities a libéral salary will be 
paid, and the position will be an int 0 


proving . Only 
energetic men who have successfully flied similar 
position need apply.—Application, in confidence, 
stating age and fullest particulars of experience and 
capabilities with en f a 4 to DAVID BROW: 

and SONS (Hudd.), Ltd., k Geir Works, - 
wood, Huddersfield. 2877 a 


VARIED, I DRAUGHTSMEN, by Electrical Manu- 
tacturi Good oppor- 
tunity for youd pon 





. 
ical oe coming to Canhada.— 
ddress, stating age, experience, salary expected, 2026 
The Engineer Office. 2926 





\ TANTED for Manchester District, 2 LEADING 
CRANE DRAUGHTSMAN ; experience ins Crane 

Work essential. Also an [aa DR. HTS- 

MAN for Crane Structural Work. ‘Applicant -Kadireet st 

state age, experience, nae salary required 

2897, The Engineer Office. 





ANTED, TWO MECHANICAL DRAUGHTSMEN ; 

men having some oar of Lift Work pre- 

ferred.— Address, stating age. mayen and wages 
requited, 2734, The Engineer 2784 4 





SHIP DRAUGHTSMAN, Having Some Knowledge 

f of Theoretical Naval Architecture and banner 9 
in a Ship Drawing-office, is REQUIRED. 
Salary £150 per annum plus bonus on Civil Service 
scale (naking at present £ 10s. per annum), and 
superannuation provision. 

Applications to be addressed SUEREIEEEOEES, 
Froude Testing Tank, Teddington. 


y practical an 


engi 
t coe highl: Teoommended : 
Ln aged and . motor vehicl 
Major G. R. R., 12, Mornington- 


| A SAL SSAC Bh La tte 
ercial nee 








t’s Laboratory’ 


HEMIST, 8 Years Public Ane 1 
acid works, SEEKS 


Candia ast Foundry Ma 
oun 
— — above eXperivuce will prove use 
Good d, lodeeicionn. —Address particulars, 
P2472, The 1 Engineer Office; P2472 B 





HIEF "BUYHR, for Many Yeats 4s Such with One 

of the largest motor compahies in this country, is 

OPEN for RESPONSIBLE POST early New. Year.— 
Address, P2455, The Engineer Office. P2455 B 





iVib ENGINEER, A.M:E.0.B,, 6.4.1 
completed construction, SEEKS RESPONSIBLE 
POST, 12 years’ experience on large saatrecte jobs, 
workshops, r work, 
fiecivrork, railways, &c.; used to pe BB gud 
andling labour. —Address, P2450, The ey 1 ty 
P2450 B 


co >.. IL Se. M.I.C.E., A.M.LE.E., 

As M.E., DESIRES" RESPONSIBLE POST 
AT ONCE : -—) years’ experience in design and con- 
struction of sewerage and re oe works and 
general constructional work if 
t ; knowledge of ot French, SAttress, "p246o, The 
Engineer Office. P2460 B 














NGINEER, at Present Holding Responsible Posi- 
tion, DESIRES CHANGE. Advertiser has lifelong 
experience with steam, motor, mechanical (manufac- 
turing and erection pt new plan’, &c.), and fair know- 
ge electrical engineering, réanising ability and 
i mperience and Seenoalal in handling labour.— 
ress, P2480, The Engineer Office. P2480 B 





HIEF DRAUGHTSMAN REQUIRED, to Take 

/ Charge of Drawing-office eaotering twenty hands, 

dealing with general cnninearing. pre iblems. Must be 

good at detail and competent at mr atlige control, Machine 

tool experience an advantage.—Address, giving full 

details of training, age, and salary required, 2920, The 
Engineer Office. 2920 a 





ONSTRUCTIONAL DRAUGHTSMAN. Must be 
first-class man, with considerable experience in 
Design and Details of all types of nstructional 
Work. Only qualified able to see h 
without a lot of supervision _ sooly = tate Age, 


qualification, reer. required nstructi 
Department, FRODINGHAM TRON’ s oe, STEEL 
Ltd., Scunthorpe. 2801 A 





RAUGHTSMAN sConstrestionst and Civil Engi- 
neering) REQUIR. Good prospec 
man with Se a initiative. 
trained in this business ~— knowledge of sections 
required and with actua Newey ag Experience 
need apply.—Applicants to state age, ex x oe 
salary required to Labour Department, BO iN 
and PAUL, Ltd., Norwich. 2859 a 





RAUGHTSMAN REQUIRED Experiénced in Roll- 
ing Mill Work. Must be fully capable of design- 

ing details and lay-out of complete mill for non-feffOus 

metals.— Address, 2820, The Enfimeer Office. 2820 a 





RAUGHTSMAN REQUIRED with Aerial Rope- 
way experience.—Address, giving full particular 

of experience, age, and salary required, 2893, The Engi- 

neer Office. 3 4 


RAUGHTSMEN WANTED.—WANTED, GOOD 
DRAUGHTSMEN for Waterworks Design, inciud- 
ing Power Plants, Filter Bed a -_ Pire 








Lines.—Address, 2763, The Engineer 2763 a 
a ee eee o_— 
DRAUGHTSMAN = 


Fo eg SE Rey 


neer 


Fors 3 DRAUGHTSMAN FBRUIRED, with 
Blast-furnace Work and Gérieral 








Engineering. address. giving full part 
experience, and sslary required, 2845, con 
Office. 
MART DR ep ee we ee Chief 
Assistant on d * Steam 


" 

Engines of high ... aa stating experience, 
age, and salary required (single man preferred). 29 -‘ ° 
The Engineer Office. 2921 





TRUCTURAL STEEL WORK DESIG 
WANTED in Manchester. = g t Vs rignced ae 
Steel-framed ngineering 





Ww orkshops. Good openifig ‘tot capable 1 ~# -—Address, 
stating age, experience, and salary required, 2925, The’ 
Engineer Office, 2925 a 





Ore RSMITH FOREMAN for La 
— An speneetian thoroughly 
th organising abil 


‘TED, 
ocomotiv: 
Ween map wi 


in control of abe State eevee 
dress, RSMITH, “6 oar oe an 
Co. Delite: oo Glasgow. "Pot A 





Ww ORKS nb yy | WANTED ; Over te 70 to 80 Men 
the steami fittings = 
gun-metal and ‘ion. State fall particulars as to 
vious experience, also age and salary = —_ 
Address, 2878, The Engineer Office. 2878 A 








MOULDER, Experienced Man, 
Te gem gg ee 
fend phn Sand, d Loam Work, and with good 
knowledge of Mixing Metals : Thust be also accustomed 
te piecework.—Address, with full particulars, refer- 
ences, &c., 2936, The Engineer Office. 2936 Aa 


rooney. FOREMAN scoptble and Experienced 
WANTED Engineeri 


ng and 
General, Joupasy 3 in the centre of Birmingham, Must 
me ny ~ = 


ate § to conttol men 
turn que 
—-~ £10 fer wes —Addies, Hy Seudheuen, 2852, Th 
Engineer Office, 2852 A 





cally. Upstanding 
e 





OUNDRY FOREMAN WANTED. Must be a Prae- 
tical Moulder, Marine and Engineering Chaties 
Reply, stating age, wages, and “pepmarees end 

JONES, Ninian Foundry, 





Wa SE eter ELEC. 
after Lancashire 
Boiler, Steam. Engine and ovater” Power. Plant for 
Generating Electricity for power and lighting pur- 
ey 4 oe and martied men with two 

md Wor Apply, ._ MITCHELL 
Bros, ne Wogteombers an = orsted Spinners, Old 

Town, near 3 A 





STIMAT WANTED AT er a _- BE 
E ee nantes hs anteal wor work 


irst-rate need 1 and dae se 
actos cape oat apply. ress, 8 


bn 
tatite © 
fluent Frenchs Add bes 
P2421 B 


INGINEER, 
QUIRES POSITION 
Travelion, home or abroad ; 
P2491, The Engineer Office. 


Good Commeretal 
as Represe! 





NGINEER, Mechanical and Electrical, Plant or 

ee OFFERS first-class SERVICE; age 
34: exp.; London district.—Address, 
485, me Bhgincer Office. P2465 B 





=~ wo SEEKS PERMANENCY. Fully = 


and ex a ng men 

Bg mg rae lay-Out, ifstallation and 
8 gas, oil, water, electric. As FORE- 

MAN or or "Take Entire ‘Charge of Plant Maintenance. Ex- 

Service, martied, age 37. London district preferred. 

Moderate salary. Highest references, —Address, P2482, 

The “Engineer 0 Office. P2482 B 


Le ma 


SIBLE ‘controlin 
controlling aco 
tores record ding ~ 
wor ." present, naads Tes} 
works. Thoroughiy 
in Fg 8 work appertaining to i 
Excellent Teferences— 
Office. P2476 r] 


(30), Bookkeeping Throughout, Ex) 
ings, station experience, buying. salam 


Oieinisins ate ADility, 








ee 


i Key nd executive 
nate cf | SaRbMURUED Bois: “x if 
tal. pect8.“Address, P2474; The a tor 


P2474 p 
a 





PARTNERSHIPS 


ATTRACTIVE OPENINGS 
for 


ENGINEERS with EXPERIENCE 
and Substantial Capital, 


Wheatley Kirk, Price & Co, 
+6, Watling St, LONDON, E.c, 4 


Established Seventy Years. 











Powers ENGINBER (83), B.Sc. (Hons), 
A.M.LE.E. is OPEN for ENGAGE: 
MENT at an cals date. Sotind technical tra ining and 
practical experienc: in power supply and industrig) 
sapnenrent. suitable for post with consulting engi. 
4 =onre invest £300-£500 for 4 





part parthorsiiy an established business Address, 
P2090, The ianoteeee 0 fee. P2090 0G 
IGHLY Carrhae ne OPENING in Oj. 
establis and prospefous concern for expe, 


rienced — ne having £10,000.—Address, = The 
Engineer Office. © 


RCHANICAL ENGINEER, with Extensive 

rience, 14 DESIROUS pf TAKING UP « Pale 
NERSHIP or attive financial interest in a ound engi. 
neering concern which can bear strict investication. — 

Address; P2476, The Engineer Office, 2476 © 
Re .— OPENING for JUNTOR P ARTNER 
with £: to £5000 capital in electtical engineer. 
established over 12 yéars, Knowledye of 

















INGINEER, Sound Commercial Training, SEEKS 
POSITION in Far East as Representative or 


Eg OA Z Jer his —_— experience. eg - 





ENGINEER 
WORKS 
MANAGER, 


capable of ao out development of 
new works, const or 

road drawing-office 
ol of men o 


foundry, 
wet production and poral of, | inclu 
+ a pian also experience in 





pear gawd 








erection of super- inery, includ- 
ing roll mills. 2 steam and 
gas producer plant. “furnish soto 
rected under own supervision. Organis- 
ing, abuity. Ree .— 
ress, P2 ngineer : 
P2449 B 
Fens in (27), we and Turner, 12 Years Exp.,. 
India, DESIRES ENGAGEME T » dd 


Bast ; aa to drawings or repalis. 
FOWLER, "Church-street. Tewkesbury. 3467 3B 





INGINEER (29), A.M-I, » AC.G.1,, P Frblic 














4 ae 2 and engineering work essential — 
rn G ILEONS, Bolettor. 24, Grainger-street 
Neweastie-upon-Ty he 2809 ¢. ¢ 
ey ay and ROTIVE DIRECTORSHIPS 
WANT: 4 Meskapiont, Constfuctional, Ele. 
Lng Bpsincers, c., for Clients With geoneles! experi. 
sud apr iat rom £1000 to £ ~*~ L BERt 
b= PR 18, Walbrook, London, E.C. 
aprraserr. TRADING COMPANY .—CON. 
NENTA ENGINEER an@ POLISH MER. 
Cc with fret lass Central and East European 
connection, REQUIR gentleman as THIRD 
CTING PARTNER t io trading company seat 
os eméen of h it ding, wll con 
wholesale and ineer firms, wishing 
to join will p par lats to P240s, 
The Enginéer Office. Highest references civen and 
uw “ P2105. o_ 
EDUCATIONAL 
‘0: {ost OF. 
COT isch B Sar Lyre. 
TIONS. 
Tuition VOR W. is, (on 1, 
Assoc, M. CE... MRS. 2 Bio, afford 





ed 


Chambers, 58, South 





r1ORRESPONDENGCE TUITION by the “ U.E.C.” 
U Individualise pL will carry zou throes 
your Exam. wi nimum ex nerey, 
Success guaran Established 4 oe. Hundreds of 
successes at ae ee Cc M. Inst. C. 
A.M.I. Mech. BE ee Inter. 
gor eqeinal B.Se: » Ageglamsing), % and Guilds 
t+ Departmental Exams., &c, talised 


wo ag ¥ ve MERE pada 





school, married, i iss POek > 
Good war record. xperience vin ~~ Fs 
and both oil well and metalliferous mining engineer- 
ing, yor supply. erection, and maintenance of 
steath and internal com 
pressors, &c. 
and export business, and is 
partmental manager of experience.— 
Library, Edwardes- . Kensington, W. 





Knowing German, French, 
bookkeeping, 
. Extensive 

n London, Germany, Russia.— 
$8, Cecile Park, N. 8. P2464 B 


NGLISHMAN, 46, 

Russian, shorthand, ipPOiNTMEN 
DESIRES ee A ENT 
a reg experien: 
Write, MACDONALD, 





AOUNDRY MANAGER, Age 86, Thorough Prac, 
K tical knowledge malleable, brass and cast iron. 
cpa of starting from ground, DES E 

P2296, The Eftgineer Office. 





ENERAL MANAGER SEEKS APPOINTMENT 

wi ring ngineer, 
A.M.I.C.E., étcepttonal qualifications, technical know- 
ledge, extensive practical experience ashore and afloat 
in manufaetare, testing, and trials of high »s 





electric = steering and pumping engines, lers, 
air com , textile and other machinery. Good 
ceghnieer and specialist > design of tools, ea 

ghes 


saving appliances, estimating and costing. 
sonteunées cage testimonials.—Address, 457,. The 
Engineer Office. P2467 & 





AILWAY CHEMIST (Chief Assistant) DESIRES 
RESPONSIBLE POSITION ifi railway or engi- 
neering works laboratory. Long experiéneé ferrous 
and - or gg filloys, metallography, waters, oils, 
fuels stores, batterlology, &c.—Address, 
P2478, The ob iudtneet Office. P2478 B 


onveneiey ered 


U NIVERSEEY 
Westgate-on- See. 


a. SBOE, ‘ 
P2385 B 





eee ‘PRACTICAL ENGINEER. eR A 
trace y Obilised), SPECIALISES in COACHING 
BEB Gy TB a 
ence ; _©XCe 0) 
lees thoderate. Address, 4156, The Engineer va * 





fat? C.B_EXAMS. eee A COACH. 


ING. Established 1904. Hundreas of successes 
and several prizes. Sec. very successful and 
pe AR, a eCiated by candidates to date. pnaeees, 
2633, figineer Office. 2633 





nst. Mech. E., 


Pros C.E. wend ah all Sy § 
ee pie ‘ 

ELON Pe ebal ctit caNbiD TRS, either orally or Py 

‘un of successes during the 








past twelve years. Courses Gan be commienced at any 

time —89, Victoris-street, Westminster, S.W. Tele 
phoné No, Victoria 4780. Ex. 

PATENTS 

HE YRoPalerons of the PATENE No, 10,016 
Tet or D piihoon . 4 th aes 
"7d So G into 

One. a LICENCE and other- 


An ANCEMENTS by way o' 
terms for the purpose of exploitine 
the come enraring ita ite fall development and prac- 
tical working in c 
All communications Anni be addressed in the first 
aoe t 


Fe 





AILWAY GINEER (34), Wide Experience 
home an ign works, manufactures, désign- 


t way, ndry, geperst eng., DESIRES 
"HANGE (home or abroad),— H. STOCKDALE, 


East-street, Leteester. P2468 B 





RAUGHTSMAN Li Bxpetienced General Mech. 
spaincesine: SEEKS POST, London dist. or 8. 

Counties. Beis dl small D.O. of section.— 

GRAPHO,” 24, Sterndaic-road, W.14. 2477 B 


HASELTINE, LAKE and 6O., 
Chartered rt My ad 28, Southarnbton- buildings 
oer y-lane, London, W.C, 


ie 





— PROFRIBTOR AY the PATENT Ko. 109,929, 


ts in or eras Stoves, Fur- 

neces and de, Fuel- bu bur ni ; Bink DESIROUS 

of ENTERING into A by way, of 
{iCENOB and - Ss terms for the 


otherwise 
purpose of EXPLOLTING the same and ensurin« its 
full de tical. working in this country. 








— DRAUGHTSMAN (29), Technical and ae 
raining, experienced in power plant, chemical 

| pao wrgactaral work, and surveying, DESIRES 

OSITTON.—Address, 2004, Thé Engineer 0 Office. 


All 1 communications should be addressed in the first 
instance te 
HASELTINE, LAKE and CO.. 


Chartered Patent Agents, 28, Bouthenpton- bill dings. 
Chancery-lane, London, W & 





W. G. BAGNALL, i: 


STAFFORD. 
BUILDERS OF LOCOMOTIVES 


wi ; ‘ 
of Le i ets ta 
Maxers or 
Tipping Treeks; Sut#r Cane Wagons, Turntables 


Switches; &é: Spl 2024 





RECTOR, 16 Years’ General Sepa 


road, berwell, London, 8.8. 5. 


aday ENRCTON, ofits Sle 


ene easinss, ork hy oe enérgeti¢c.—A 
be479, The Engineer 0 mt 
Cet a tA se . Thoroughly Expe- 
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The Severn Tidal Power Scheme. 


TowaRps the end of the month details of 
an extensive scheme for obtaining electrical energy 
from the rise and fall of the tide in the estuary of the 
Severn were made public by the Ministry of Trans- 
port, the Civil Engineering Department of which is 
responsible for the development of the idea. The 
difticulty in the way of utilising the potential power 
of the tides is that the height and incidence of those 
tides vary from day to day. In the Severn, for ex- 
ample, there may be five times as much water during 
Spring as there is during Neap tides, while, of course, 
the times of high tide change each day. Hence, as 
is well understood, it is not sufficient only to dam up 
the water at high tide, or even to use the difference 
in water level, as the tide rises and falls, for the 
purpose of generating electrical energy. If that 
alone were done there would be times when no power 
would be available for industrial or other purposes, 
since working hours and the hours during which 
illumination is required are fixed. Any proposal to 
conserve the energy electrically on a sufficiently large 
scale to be of practical value must be dismissed on 
account of cost. In the present instance it is, first 
of all, proposed, therefore, to dam the estuary, 
where it is some 2} miles wide, with a barrage, in 
portions of which are to be installed turbines and 
generators of a capacity in excess of one. million 
continuous horse-power. About half that amount 
of power is to be available for distribution, the surplus 
energy being employed to pump water from the river 
Wye into a high-level reservoir formed in a valley 
off the Wye Valley. When the turbines in the dam 
can no longer operate by reason of insufficient differ- 
ences of level between the upper and lower sides of 
the dam, the water from the reservoir would be 
allowed to fall back to river level through a further 
set of turbines of sufficient capacity to produce 
upwards of half a million horse-power in electrical 
energy. The scheme is discussed at some length in 
another column of the present issue, so that there is 
no need to refer to it here at greater length. 





Automatic Train Control. 


Most railway collisions are caused either by 
(1) the signalman irregularly “‘ clearing ” the line and 
permitting a train to approach his box when the 
area is occupied by another train, engine or vehicles ; 
or (2) by the driver over-running the signals which 
are at “danger” to protect such an obstruction. 
The former class of accident has, to a considerable 
extent, been eliminated by lock-and-block, which 
prevents the line being so “ cleared,” and by track- 
circuits, by which the train, engine or vehicles stand- 
ing foul, hold the signals at danger. The remedy 
constantly suggested for accidents caused by drivers 
ignoring adverse signals is automatic train control. 
On several occasions during the last four years the 
recommendation that this question be thoroughly 
gone into has been made in railway accident reports, 
and, no doubt as a sequel to the Lostock Junction 
collision of July 17th last, a Departmental Committee 
has now been appointed. It is to be presided over by 
Colonel Pringle, the senior inspecting officer of the 
Ministry of Transport, and the membership includes 
Major Hall and Major Edmonds, of that Ministry ; 
Mr. Gresley, of the Great Northern Railway; and 
Mr. Acfield, signal superintendent of the Midland 
Railway. The terms of reference are: To enumerate 
the possible functions of automatic train control in 
relation to railway conditions in the United Kingdom 
and to prescribe the requisites which the devices should 
fulfil; to examine automatic train control devices 
under trial,.and to recommend for further trial or for 
experimental installation any devices which are, or 
may become, valuable during investigation; and, 
finally, to form conclusions as to the adoption of 
automatic train control in respect of all or any of the 
possible functions, having regard to the advantages 
which would be obtained and the cost involved. 


The French Marine. 


WHATEVER may be the opinions of the 
Conseil Supérieur de la Marine upon the future pro- 
gramme of naval constructions, there is complete 
ignorance amongst naval engineers concerning official 
views upon the probable composition of the fleet. 
It is generally supposed that those views have not yet 
crystallised, and that the official mind is still groping 
in the dark, waiting for something to guide it towards 
@ definite course of action. There is obviously no 


hurry, when the country’s finances hardly permit of 


any considerable sums of money being devoted to 
naval constructions, but there is a general impression 
that France should possess a strong fleet, and that 
when a programme is put forward its utility should 
not be minimised by errors of judgment, such as 
have done so much harm to the navy in the ‘past. 
When the Government decided upon the construction 
of ten submarines there was a good deal of regret at 
the extremely modest character of the programme, 
and now that the Ministry of Marine is reported to be 
considering the advisability of building a hundred 
submarines, the regret is replaced by a feeling of 
apprehension, for while a country may risk ten 
submarines at a time when there is nothing like finality 
of type, the building of a hundred may become a 
costly experiment. Advance in submarine construc- 
tion was so rapid during the war that there is always 
the probability of new vessels becoming out of date 
before they are completed, unless their design repre- 
sents a considerable improvement upon anything 
else of similar type. It is often objected in France 
that the submarine is the poor country’s weapon. 
Opinion is as strong as ever in favour of capital ships, 
and the French are uneasy at the idea of being pro- 
tected solely by submarines. It is true that at the 
present time there does not appear to be any real 
necessity for such protection, but, nevertheless, the 
French believe that with their huge colonial posses- 
sions they should not be behind other nations in the 
creation of a homogeneous high seas fleet. For this 
reason they are awaiting a definite programme in 
which the submarine will be a subsidiary weapon. 


Engineering Exhibition at Glasgow. 


Tue Shipbuilding, Engineering and Elec- 
trical Exhibition, organised by the Corporation of 
Glasgow, was opened at the Kelvin Hall on the 8th 
of the month, and closes to-morrow. On the whole, 
the Exhibition, although occupying the total area of 
the large building in which it is housed was, we think, 
@ little disappointing to the average visitor. It was 
not, for instance, properly representative of Scottish 
activities in the fields covered by its title. Many 
noteworthy firms in the Glasgow district took no 
part in it, while, on the other hand, quite a large 
number of purely. English firms were represented, 
either directly or by their Scottish agents. As for the 
exhibits themselves, there was none of great out- 
standing novelty, while many had been shown at 
previous exhibitions in London or were otherwise 
familiar to most engineers. The art of staging pro- 
ducts at an exhibition has, it is to be feared, been but 
little studied in this country. In the preliminary 
selection of what particular products to exhibit, and 
in the manner of exhibiting them on the stand, 
much, we think, might yet be usefully learnt by most 
engineering and allied firms. At the Glasgow Exhibi- 
tion there were several cases where the exhibitors 
seemed to us hardly to recognise the function of an 
industrial exhibition. On one stand there were shown 
nothing but ship models. Beautiful as these products 
are, and much as they may attract the casual visitor, 
one cannot but feel that the industry of the country 
is better served by exhibits of a more obviously 
commercial character. Other firms in their anxiety 
to make the most of the space at their disposal, were 
guilty of overcrowding their stands to an extent which 
left the visitor with no clear remembrance of any 
particular product. In another instance, a firm in 
its desire to be artistic had adopted such a novel form 
of lettering, in which to announce the name of its 
engine, that’ failing to find the name set forth in 
plain symbols we gave up the attempt to decipher the 
title and troubled ourselves no more with it. On 
another stand. we saw a machine tool, the driving 
arrangements for which consisted of an elaborate 
tubular construction carrying an overhead counter- 
shaft, &c. We believe we are correct in saying that 
the arrangement was adopted solely for convenience 
of exhibition. Our own first impression, and that, we 
are sure, still more of casual visitors, was that 
the structure was an essential part of | the 
machine. 


Indian Railways. 


Or the main railway systems of India, three 
are owned and worked by the State, eight are owned 
by the State but worked on*its behalf by companies 
which enjoy a guarantee of interest from the State, 
whilst three are owned and worked by companies. 
A point much discussed during recent years is that 
these companies are domiciled in England, and, it 
is alleged, are therefore not sufficiently in touch with 
India. On this particular aspect of the case, it should 
be: noted that when the contract between the State 
and the East Indian Railway Company was renewed 





last year a condition was inserted that the manage- 











ment should be removed to India. It is expected that 
by the transfer of the administration of all the com- 
panies to India local private enterprise will be more 
interested in railways, and that capital will more 
readily be raised for the construction of new lines. 
The question as to which of the three methods—{}) 
State ownership and State management, (2) State 
ownership and company management, or (3) company 
ownership and management—is the best is another 
matter in which Indian railways are much interested. 
To answer it and to settle other points, the Secretary 
of State for India has appointed a Committee, over 
which Mr. Acworth will preside, to go into the whole 
question of Indian railway policy and administration. 
This Committee had its first meeting in London on 
the 11th and left for India on the 26th. 


Flood Prevention at Derby. 


Durine the month we published a descrip- 
tion of a scheme for reclaiming a large area of land 
near Derby, which has been drawn up by Mr. A. 
W. Farnsworth. The expansion of the town, which 
has been continuous for a century or more, has always 
had to be to the westward, since much of the country 
to the eastward is subject to periodical flooding 
when the river Derwent overflows its banks. The 
extension westward having reached, or even surpassed, 
the economic limit, it becomes incumbent on the town 
to make some effort to render the land to the east- 
ward available for industrial purposes, if it does not 
wish to be relegated to the position of a second or 
even third-class manufacturing centre. Mr. Farns- 
worth, after a careful survey of the river and of the 
land on either side of it, has come to the conclusion 
that by widening and clearing the channel in places, 
so as to give not less than a certain cross section ; 
by cutting off three bends which occur just south of 
the town; by a thorough re-organisation of the land 
drains and by other means, it would be quite feasible 
to prevent any flooding, no matter if the river again 
reached the highest recorded level of the past. Such 
an occurrence, it may be said, is most unlikely, since 
the regulation in the flow of the river, which has 
resulted from the construction of the reservoirs in 
the upper reaches by the Derwent Valley Water 
Board, has done much to minimise the height of 
flood water level in the neighbourhood of the town. 
If effect be given to Mr. Farnsworth’s proposals, 
it is predicted that nearly 1100 acres of land, which, 
if it were not for the liability to flooding are other- 
wise most suitable for the purpose, would be made 
available for the erection of works and of dwellings 
for the workpeople. Incidentally, the scheme pro- 
vides for the construction of wide margins on each 
side of the river, the whole of which would be avail- 
able for roadways, though at first it is only proposed 
to surface a portion of the width. 


The New President of the Civils. 


For the first time in its history the Institu- 
tion has at the head of its affairs a municipal engineer 
—Mr. J. A. Brodie, the city engineer of Liverpool. 
In their opening Addresses it is customary for the 
presidents of the Institution to take as their themes 
the branches of engineering to which they have 
devoted most attention. Hence, it was not surprising 
that, in his Address, which was delivered on the 2nd 
of the month, Mr. Brodie chose to discuss matters 
which appeal more particularly to municipal and 
county engineers. He referred in turn to town 
development, facilities for local passenger traffic, 
main roads in towns, roads outside town areas, 
trunk roads for heavy transport and road surfaces 
generally. Mr. Brodie is an advocate of electrically 
propelled tramway or surface railways for the quick 
transport of passengers. He averred that the cost 
per seat-mile of operating motor omnibuses was in 
excess of that experienced with overhead wire electric 
tramways. ‘No doubt,” he remarked, ‘ improve- 
menis in the carrying capacity of motor omnibuses 
may reduce the relative cost per seat-mile, but the 
inherent difficulty of safely steering very large motor 
omnibuses at high average speeds in narrow ‘and 
crowded streets will probably prevent the ordinary 
tramear figures being reached, and it is probable that 
the tramway vehicle itself is capable of even greater 
relative improvement than the motor omnibus.” 
In fact, Mr. Brodie considers that, on the whole, it 
appears likely that the balance of advantage will 
remain with the tramway or guided type of vehicle, 
wherever large numbers of passengers are to be 
carried along a route on which conditions are such as 
to permit of improved acceleration and high average 
speeds. Granting that he is right, it would appear 
difficult to find any large town or city in this country 
which would provide such conditions, saving in areas 
far removed from their centres. There must always 
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be difficulty in obtaining access to the hearts of thickly 
populated areas, unless such areas have been specially 
laid out for the purpose, and there are those who are 
as ready to assert that not only outside such areas, 
but inside them as well, the flexible motor omnibus 
will always be able to hold its own against the rigid 


tramcar. 


The Holyhead and Kingstown Mail Service. 


Since May Ist, 1850, the Irish mails have 
been carried by sea as between Holyhead and Kings- 
town by the City of Dublin Steam Packet Company. 
On July Ist, 1895, a new contract was. made. and it 
Under it 
the four well-known fast. and comfortable boats—the 
Ulster, Munster, Leinster and Connaught—were put 
on the service, and did the journey in 2} hours. The 
contract covered a period of twenty years, and on its 
expiration it was extended temporarily until May 26th 
last, when the Postmaster-General gave six months’ 
notice to terminate it, and asked. for new tenders. 
The new offer of the City of Dublin Company, we 
learn from Parliamentary Paper No. 211, was to run 
the service for ten years at. £150,000 per annum, with 
The 
only other tender was made by the London and North- 
Western Railway Company, which offered to run the 
service for twenty years at £100,000 a year, which 
sum was to be reduced to £90,000 when the deepening 
of the inner harbour at Holyhead was completed. 
When that harbour is used, instead of the Admiralty 
Pier,;an xtra ten minutes will be required for the 
sea passage, but the transfer of the mails between the 
train and boat will then take that much less time— 
presumably because of the superior mail-handling 
The North-Western.Company’s 
tender was accepted and the new service was opened 


came into operation on April Ist, 1897. 


@ guarantee of a net profit of £30,000 a year. 


facilities available. 


on Sunday last, the 28th of the month. 


Electricity Supply. 


CONTINUING our summary of. the. activities 
of the Electricity Commissioners, we may) now add 
to the eleven areas already provisionally determined 
the North Lancashire and South Cumberland, Elec- 
tricity District, and also the South Wales Electricity 
The first area includes, in addition to the 
counties named,.a part of Westmorland, but does 
not contain an electricity undertaking of any magni- 
tude, except, possibly, at Barrow-in-Furness, ,The 
South Wales District would appear to be one of the 
largest so far outlined, its extreme dimensions being, 
roughly, 70 miles north and south by 100.miles east 
and west. It:includes all the counties of Wales south 
and west of the North Wales and Chester District, 
the South-West Midlands District, and.the..Lower 
Severn District. Of.the larger electrical supply. under- 
takings within this district the most important is the 
system owned by the South Wales Electrical Power 
Distribution Gompany, to!which is: cormeeted about 
The municipal under- 
takings in Cardiff, Newport and Swansea come next 
In addition, there is a considerable 
number of smaller undertakings which will add to the 
difficulty of setting up a joint authority for the 
district, but for that very reason there should be 
when the task is accomplished, considerable scope for 


District. 


48,000 horse-power of plant. 


in order of size. 


improving the existing conditions. . Unfortunately, 


however, judging from the very limited progress 


which has been achieved in other districts, this incen- 
tive does not appear to be sufficient to overcome local 
jealousies. In only one area—the Lower Severn 
District—has a draft of a joint authority been pre- 
pared, and in that case there are still difficulties pre- 
venting further action. 


Financial Plight of Universities. 


Ax the modern universities are feeling the 
strain of finance, and almost without exception public 
appeals for funds are being made. What. is being 
done by Manchester and Liverpool has..been the 
subject of comment in previous months, and now we 
have to record that Sheffield, Leeds and, Birmingham 
are also appealing for funds to enable their respective 
Universities to continue their work in face of the 
difficult monetary conditions which now exist... What 
is being done by the University of Birmingham is 
typical. of the. methods which are being generally 
adopted... An endeavour is being made in its case 
to raise £500,000. An official statement issued during 
the past: month indicates that even the. ordinary 
expenditure, having regard to the depreciated value 
of money, can only be met by considerable additions 
to income, while there is an imperative need to extend 
the facilities already provided in the Faculties of 
Art, Science, Medicine and Commerce... Special 
stress is laid on the need of founding additional Chairs 


in |Engineering, Physics and Chemistry and other 
subjects. . It is satisfactory to learn that the appeal 
for funds, both. from Birmingham and other centres, 
is meeting with a generous response. In, the case of 
Birmingham, more than half the sum. asked for has 
already been either paid or promised. . It. is sometimes 
overlooked that home universities have to meet the 
powerful competition of lavishly endowed. educational 
institutions in other countries, notably in America. 
What.is being done to extend the, opportunities of 
university training on the other side of the Atlantic 
is illustrated. by the campaign on behalf of McGill 
University, which is meeting with conspicuous success, 
to raise a sum of £1,000,000. The latest advices show 
that by. the end of November practically the. whole 
of that amount had been subscribed. 


The Railways’ Agreements with the Govern- 
ment, 


A MATTER which may be of considerable im. 
portance to those ‘engineers interested in railways 
has been much canvassed in the Press during the 
month. It relates to the agreements made between 
the railway ‘companies and the Government.' Why 
engineers ‘in ‘particular are interested is because on 
March 31st last the ¢ompanies had in their possession 
an aggregate of about twenty-nine million pounds for 
the maintenance and renewals which they were unable, 
owing to the scarcity of material and labour, to carry 
out during the war. They had also a sum of about 
four and “a-half million pounds—being an addition 
of 15 per cent. to the principal of twenty-nine millions 
—towards meeting the higher cost.of-the material and 
labour when the work could be done.” It has ‘been 
agreed that the State shall bear the actual cost of the 
work, so that if it should be 200 per cent. above the 
1913 figures theré will be sixty-two and a-half million 
pounds more to be added, which presumably will have 
to be spent. Stores, again, present another interesting 
problem. When the State took possession of the 
railways in August, 1914, it took over, and has used 
to the extent necessary, the stores and material the 
railways had on hand. ‘These stocks’ have been 
replenished from time to time, but not to the full 
extent. When the period of control ceases the stock 
has'to be made good as to quantity—in cash or kind 
—at the prices then prevailing. Judging from the 
fact that the sixteen principal British railway com- 
panies held stores at the end of 1913 to the value of 
thirteén millions, the sum in question will; we should 
say, be about twenty or twenty-five million pounds. 
The Ministry of Transport has appointed a Committee, 
over which Lord Colwyn is presiding, to look into 
these agreements, and the leading event during the 
month was ‘the refusal of Sir Herbert Walker, the 
acting chairman of the now defunct. Railway Execu- 
tive Committee,to give evidence. From a letter, 
dated the 10th and now published, it appears that 
Sir Herbert took that attitude on the ground that the 
agreements made by that Committee were made by 
the members as representatives of all the railways. 
Hence, the present investigation concerned the rights 
of individual companies, and it would not be right for 
him or any other railway member to attend and 
answer for any company but his own. Moreover,'the 
question may go to litigation, and proceedings there 
might be prejudiced. 








The Electrification of Indian 


Railways. 
No It* 
CoMPARATIVE PERFORMANCES. 


In comparing the performances of electric and 
steam locomotives on the Indian North-Western 
Railway, the author assumes that a 240-ton train has 
to be hauled up a 4 per cent. gradient ‘at a speed of 
11 miles per hour, and considers ‘éléectrie and steam 
locomotives of equal adhesive weight. It. is shown 
that the electric engine illustrated in: Fig. 1. would 
have to develop 925 horse-power and a tractive effort 
of 31,500 Ib., and one locomotive would be sufficient 
for the work. On the other hand, the steam locomotive 
would have to develop 1290 horse-power, and. a; trae- 
tive effort of 4400 Ib., and two locomotives would be 
required. The paper further shows that the ton-miles 
hauled per horse-power hour when the speed on 4 per 
cent. gradients is 11 mils per hour are|2.05 for steam 
and 2,9 for electric locomotives, and at speeds of 
13,.15,.and 17.5, miles. per hour. the corresponding 





ton-miles are 1.38 and2.9; .9and 2.77; and .39 and 
2.37 for steam and electric locomotives respectively. 
These figures signify that an electric locomotive 
running up a 4"per cent. gradient is capable of doing 
at least 40 per cent. more work than a steam locomotive 
for ‘the safne expenditure of energy in motors and 





cylinders. 
referred to by the au 
America it is usually 

perform twice as much work if converted into elec. 
trical energy and consumed in an electric locomotiye 
than when burnt in the fire+box of a steatii locomotive 
From the point of view of acceleration, the electric 
locomotive naturally scores heavily over the 
locomotive, and this advantage becomes more marked 
as the gradient increases. 








* No. I. appeared November 26th, 1920. 
~ 





—— 


Electric and steam locomotive tests 


or show that in Europe and 
und)that @ pound of coal will 


Steam 


BRAKING. 
The author pays great attention to regenerative 


electric braking. Incidentally, he mentions that on 
the Italian railways the steam trains were originally 
allowed to travel down the heavy gradients at a speed 
of 18.6 miles per hour, but after the lines were elec. 
trified a speed of 28 miles. per hour was permissible 
Very great economy is shown to result from the 
reduced wear on wheels and brake shoes as the 
toe a of controlling trains ‘on the regenerative prin. 
ciple. 
when electric lseomotives are used in place ‘of steam 
locomotives, first’ beeause the individual loads are Jess 
owing to the large number of axles, and secondly be. 
cause there are no large reciprocating parts. Regencra. 
tive braking, the author.points out, is safer and more 
powerful than friction braking, for it is independent 
of such items as co-efficient of friction and braked 
weight. 
down a gradient, since, as the speed increases tho 
braking power also increases proportionally, whereas 
with friction braking the braking power ‘diminishes 
with increase of speed. 
for the wheels of a regenerative electric: locomotive 
to skid. From diagrams showing the.efficiency of the 
regenerative equipment at, various speeds, 
relating to the electric locomotive shown in Fig. 1, the 
author draws. the’ following . conclusions :--(1) The 
efficiency of, regeneration at a constant train speed 
of 17.5 miles per hour increases as the gradient gets 
steeper, and for a 4 per cent. gradient the efficiency 
is about 4 per cent. 
miles per hour regeneration ceases on a gradient of 
1 in 250; the whole output of the motors being then 
absorbed in braking the train.; (3) The efficiency of 
regeneration is .consistently, high .on very steep 
gradients and is not very much affected by train 
speed, for on a gradient of 4 per cent. the efficiency 
varies from 58 per cent. at 30 miles per hour to 68 per 
cent. at 5 miles per hour, 


The rail wear is also shown to be much less 


It, is impossible for an electric train to race 


It is impossible, moreover, 


and 


(2) At a constant speed of 17.5 


Draw Bars AND COUPLINGS. 
After considering the ;question of how the capacity 


of steam and electric locomotives is ‘affectéd by hot 
and cold weather, the author deals with the effect of 
the strength of draw gear and screw couplings on 
capacity. The draw gear on the steam locomotives 
and the screw couplings on the vehicles of the 5ft. 6in. 
gauge railways of India are designed for a breaking 
ioad of 44 to 55 tons, so that the maximum permissible 
draw bar pull on them is limited to12 to 15 tons, 
which is the approximate tractive force of the existing 
2-8-0 engines when’ starting the tram. Consequently, 
should further expansion of traffic require increased 
train lods to be hauled, the vehicles would have to be 
fitted with new and stronger screw couplings, or, 
alternatively, the trains,would have to be worked by 
double heading... With steam locomotives that would 
introduce the well-known difficulties, but with electric 
locomotives double heading is, as already pointed out, 
quite safe and free from the usual disadvantages 
experienced with trains propelled by steam. 
trification would enable much heavier trains to be 
worked by double heading on the heavy 3 per cent. 
and 4’ per cent. gradients of the Quetta section than 
are at ‘present worked by the steam lomotives, and 
ef without the necessity for fitting stronger couplings. 
A mobilisation’ unit, train, consisting, of 22, vehicles 
and a brake van and. having a gross load of 500 tons, 
requires three of the existing engines on a 3 per cent. 
gradient and four engines on 4 per cent. gradients. 
The speed is from 4 to 6 miles per hour on the 4 per 
cent. gradients, and from 8 to 10 miles per hour on the 
3 per cent. gradients, but the’ same load could be 
handled by two 2-8-2 electric locomotives at speeds 
of 12 and 16 miles per hour respectively. 


Elec- 


Costs. 
In considering the cost of electrification Mr, Stonc 


states that it.is very high in the case of suburban an: 
inter-urban, railways where there are several tracks 
side by side and overhead construction, and where « 
large number of new motor coaches and trailer cars 
have to be provided for multiple-unit working. For 
such lines an outlay of £20,000 per mile was the 
estimated pre-war expenditure, but for the electrica- 
tion of single-track lines dealing with rélatively light 
trains and making fairly long non-stop runs, which 
can be worked with single-phase alternating current, 
the éost of eléctrification before the war worked out 
at only £6000 per mile; 
suburban electrification. scheme, which comprises 
both heavy) and light traffic: services, was estimated 
to cost £10,000 per mile, including the cost. of powe! 
stations, overhead equipment, feeders, transmissio1 
cables, motor coaches and trailer cars, but owing to 
the war this estimate has been greatly exceeded. ‘The 
author considers that in a large country like India 
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the question of standardisation is a most important 
one, and in his opinion it will be very unfortunate 
if the various Indian railway administrations. choose 
different systems instead of a standard system. 
Railway. electrification in India has been retarded in 
the past by the-low price of coal and the absence of 
electric generating stations, but there are indications 
that the price of Indian coal will increase. The use 
of oil fuel will not help to reduce the fuel costs, for 
experiments on the Indian North-Western Railway 
have shown that oil fuel is not economical. Steam 
locomotives running on the level sections of that 
railway consume roughly 3 1b. of coal per horse-power 
hour, and on the heavy grade sections in the Quetta 
district about 4lb. to 441b. For shunting engines 
the coal consumed per indicated horse-power hour is 
still higher on account of the excessive stand-by losses ; 
in fact, such engines often consume 8 Ib. of coal per 
indicated horse-power or even more. The average 
cost of coal delivered at the havy grade sections of 
the Indian North-Western Railway is roughly 16s. 
a ton, and the cost of steam power is from .458d, to 
508d. per indicated horse-power, or from .615d. to 
. 682d. per kilowatt-hour. It is possible, the author says, 
for hydro-electric power stations to sell electric energy 
at one-sixteenth of a penny per unit, and one-eighth 
of a penny is quite common. Even when electric 
generators are driven by steam turbines electric 
energy can be sold at a profit at three-eighths of a 
penny, and, consequently, if an adequate supply of 
cheap electrical energy were available on the Quetta 
and other sections, there would be a great incentive 
to electrify the heavy grade sections on the score of 
fuel economy alone. By way of showing how elec- 
trification would reduce the cost of coal, the author 
then refers to the Chicago, Milwaukee and St. Paul 
Railroad. When the question of electrifying that 
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railway was-undet ideration, the Montana Electric 
Power Company offered to sell electric energy to the 
railway company at the rate of .26d. per kilowatt- 
hour, and when a comparison of steam and electric 
working was made on that basis it was found that the 
annual cost of coal required for working the 440 miles 
of line by steam was 1,750,000 dols. per year, whereas 
the cost of electricity would only amount: to 500,000 
dols, 





ELECTRIFICATION ON INDIAN RAtLways. 


Finally,,,the author considers. the. prospects, .of 
electrifying the Quetta, Rawalpindi..and Kalka- 
Simla sections of the North-Western Railway. The 
investigations are admittedly very rough and not 
in the nature of an estimate, for statistics extending 
over @ number, of years.are not available. On the 
Quetta and Rawalpindi sections the ratio.of working 
expenses to reteipts is higher than on the .Kalka- 
Simla section, and the proportion of fuel and water 
expenses to total working expenses is also higher, 
There is, therefore, more ‘scope for the reduction of 
working expenses on these two sections than on the 
Kalka-Simla Railway, wheré the conditions are not 
so favourable for electrification. The line between 
Sibi and Quetta is the ‘ bottle neck ”’’ of the Quetta 
system, and if it were electrified the carrying capacity 
of the line would be enormously increased, and much 
more so than by the introduction of the heavy articu- 
lated steam locomotives of the Mallet or Garratt typei 
The author is of opinion that it is impossible for steam 
locomotives, however powerful, to haul paying loads 
up @ 4 per cent. gradient at higher spéeds than 6 or 
8 miles per hour. With electric locomotives, however, 
the train speeds up the 4 percent. gradients could be 
immediately increased to 15 miles per hour or more, 
and from a military point the increased speed would 
be very advantageous. At present it takes from 12 
to 14 days to transport a certain “ tactical unit” 


from Sibi to Quetta owing to the slow trains and the 
necessity for, halting en route. With electric locomo- 
tives, however, the trains could be hauled between 
those places without stopping, and owing to the 
heavier train loads and higher speeds, the. time 
required to transport the above-mentioned “ tactical 
unit ’’ could be reduced by 50 per cent. Moreover, 
the working expenses of this section, if electrified, 
might be considerably reduced. Even if electrifica- 
tion did not inerease the traffic, the reduction in 
working expenses resulting from the electrification 
of the whole of the Quetta section would probably be 
30 per cent. On the Sibi-Quetta section, where the 
gradients are steepest and where the working expenses 
are consequently higher, the reduction in the cost of 
working is estimated to:be 40 per cent. As the rain- 
fall in the Quetta district is very scanty, a hydro- 
electric power station.is out of the question, and a 
steam, oil or suction-gas power station would have 
to be built. The ‘‘ Sor” coalfield, which is 10 miles 
to the east of Quetta and 16 miles from Spezand, is 
reported to contain 10 million tons of coal, sufficient 
to supply all the power needed in the Quetta district 
for perhaps the next 50 or 60 years. In the author’s 
opinion the electrification of the Sibi-Quetta section 
is financially a sound proposition, although financial 
considerations are of less importance than military 
considerations. From a business point of view the 
Quetta system is not @ paying one, but it is very 
amenable to electrification. There are numerous 
up and down gradients of 1 in 100, 1 in 80, 1 in 70, 
and even 1 in 50. Regenerative electric locomotives 
would, therefore, be very advantageous. At present, 
however, the traffic is not at all dense, except in the 
Lalamusa-Rawalpindi ‘section, which might be sup- 
plied with current from a hydro-power station. The 
electrification of this section would increase both 
train loads and speeds, thus enabling the line to meet 
mobilisation rushes without restricting the ordinary 
train services. The existing ratio of working expenses 
to total receipts in the Rawalpindi district is at least 
85 per cent., and if it be assumed that no increase of 
traffic would follow electrification and that current 
could be obtained at .25 anna per unit, then the above 
ratio would be reduced to 67 per cent. On the 
assumption that electrification would increase the 
traffic by 20 per cent., the above ratio would be 
reduced to 59 per cent. The approximate cost of 
electrifying the 97 miles of track between Lalamusa 
and Rawalpindi, including the cost of the power 
station and transmission lines, would be 120 Jakhs, 
The steam.locomotivessshowever; ‘would realise at 
least 20 lakhs, so that the net cost of electrification 
would be 100 lakhs. 

As the working expenses in the Quetta and Rawal- 
pindi district bear a greater proportion to the total 
receipts than on Kalka-Simla lines, it may reasonably 
be assumed, the author considers, that if it can be 
shown that electrification on the latter lines is finan- 


m 


capital outlay to a considerable extent, and naturally 
the higher the cost of the electrical energy the more 
important does an increase of traffic become. The 
author’s investigations, therefore, show. that elec- 
trification on the Kalka-Simla Railway is desirable 
if current can be purchased at 1 anna per unit, even 
if the traffic be not increased, and if the traffic be 
increased by 30 per cent. electrification would be 
justified if current cost 3 annas per unit. If the 
Bhakra dam power project materialises, it is probable, 
the author considers, that electricity would be avail- 
able at Kalka at a cheaper rate than ] anna per unit ; 
but even if this project does not materialise, it is 
possible that the Simla Electric Power Company might 
be induced to extend its plant and to sell current at 
1 anna per unit. 








The Baghdad Railway. 


No. ILI.* 
By Major DERWENT GORDON HESLOP, R.E., 


Late Military Control Officer of the Maintenance and Locomotive 
Departments of the Baghdad Railway. 


BRIDGEs. 
The following are the principal bridges and viaducts 
constructed on the Baghdad Railway :— 

(1) The Giaour Dere~ Viaduct in the Taurus 
Mountains. 

(2) The Seihun Bridge at Adana. 

(3) The Here Dere Viaduct near Radjou. 

(4) The Djihan Bridge. 

(5) The Euphrates Bridge. 

(6) The Deli Chai Bridge on the Mersina~ 
Tarsus—Adana branch. 


The Giaour Dere Viaduct is of ashlar masonry, and 
has the following arch spans, beginning fro the Konia 
end :—One span of 6.00 m., three spans of 12.00 m., 
three spans of 30.00 m., and finally four spans of 
10m. The total length of the viaduct is 215 m. 
(say, 705ft. 6in.), and it is 69 m. (say, 226ft. 5in.) in 
height from rail level to the bed of the gorge. It is 
constructed on a falling gradient of 19 per thousand 
from Konia. The viaduct, of which views are given 
in Figs. 10 and 11, page 560, is a very fine of 
work. It contains 18,000 cubic metres of masonry, 
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Failws 
systems, and allowing credit for the twenty-two steam 
locomotives, which would. be sold, If the, cost of the 
power station and transmission system be excluded, 
then the cost of electrifying the Kalka-Simla system 
would be 14-lakhs of rupees. If, the Bhakra- dam 
project materialises, Kalka could ,be supplied. with 
current by,a 50-mile transmission system. It has 
been estimated that such a transmission system, 
designed to utilise 40 per cent. of the maximum 
capacity of the power station, would add approxi- 
mately 20 per cent. to the capital cost of a scheme, 
and the author concludes that when the load factor 
on the prospective station at Bhakra rises to 48 per 
cent., it should be possible to obtain energy at Kalka 
at the rate of .25 anna per unit. This would mean 
that electrification would save_ 52_per-cent. on the 
fuel bill without any allowance being made for the 
saving arising from regeneration. _For-the same work 
done the fuel bill of an electric Jocomotive running on 
this system would always be less than that of an 
existing locomotive, -provided that electrical energy 
can be purchased at a cheaper rate than .75 anna 
if regenerative control is used, or .5 anna per unit if 
the locomotives are equipped with the ordinary con- 
trol system. The capital cost of the Kalka-Simla 
system is Rs. 197,43,601, which is very high... ; With 
steam locomotives the earnings above the total 
working expenses pay about 2.9 on this capital, and 
eve if electrification failed to increase the traffic, the 
same return would be possible with electricity at 1 
anna per unit. If electrification increased the traffic 
by 30 per cent., the system would show the same 
return—i.e., 2.9 per cent._with electricity at 3 annas 
per unit; and, of course, if the: additional outlay on 
electrification is considered alone; instead: of the total 
outlay, the returns become much: higher, as shown 
by\ the lower curves in Fig.'4. It will be perceived 








that the increase of traffic influences the return on 
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is 316.50 m. (say, | 
in 1912.7 

The Djihan Bridge—see Fig. 1—consists of four 
through spans of 50m. each. It was completed in 
1912. The girders were erected on falsework along- 
side the main position, and then pulled over sideways 
to the piers. The foundations are of oak piles driven 
in a cofferdam. 

The Here Dere Viaduet—see Figs. 2 and 3—is a 
very fine structure. It consists of three spans of 
74m., one span of 40m., and one of 14m., deck 
girders. 

The towers are of steel trestling, and the height 
from rail level to the bottom of the Here Dere gorge 
is about 85 m. (say, 279ft.). The total length overall 
is 307.10 m. (say, 1007ft. 6in.). 

The bridge is said to have cost 8000f. per metre 
run, which gives the total cost as 2,456,800f. The 
stéel towers were constructed from below, but all 
the superstructure was built out from the ends on 
travelling gantries. The steel work was made at the 
Gustafsburg bridge factory of the Augsburg Niirnberg 
Maschinen Fabrik Gesellschaft, near Wiesbaden... All 
the work of construction at site was done by Germans. 
Special compensation for expansion has been intro- 
duced on the’ rails, there being two switch tongues 
fixed in the centre of the bridge. There is, however. 
very little expansion, some 8 cm. only. The viaduct 
is constructed on a gradient of 15.00 pet thousand, 
or I in 66.66. 

The Euphrates is crossed at Jerablus by a bridge 
of ten spans of 80.00 m,. through ‘girders—see Fig. 9, 
page 560, and Fig. 1. The total length of the bridge 
is 811.14 m. (say, 2661ft. 4in.). The foundations are 
on oak piles driven in special steel sheet-piled coffer- 





* No. Il, appeared November 26th, 1920. 
} Since this article was written the Seihun Bridge is reported 





to have been blown up by Kemal Pasha. 
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possession of the Baghdad Railway was, at the time 
this article was written, ninety-six. Of that number, 
37 were in service, 18 under repair, and 41 either 
awaiting repair or had been damaged beyond repair, 
either accidentally by the exigencies of the service, 
or purposely by the Germans during the retreat in 


dams.* The piles were driven to a depth of 30ft. 
below the river bed. 

Just before Turkey entered the war, nine of the 
spans had been completed, but the steel work for the 
tenth span was still lying on the wharf at Tripoli. 
Two days after that steel work had been removed by 


being 66 tons. The weight on each of the two reap 
coupled axles is 15,650 kilos. (say, 15.4 tons), the 
leading coupled axle having 50 kilos. more. ‘The 
tender can carry 20 cubic metres (4400 gallons) of 
water and 6 tons of coal. The Westinghouse auto. 
matic brake is fitted. : 
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FIG. i-PROFILES OF BRIDGES 





























the Germans, the French bombarded the Tripoli-- | 1918. There were, in all, nine types of lovomotive,| Type IT. : 2-6-0 Simple Engine, with Sia-wheeled 
Homs Railway and destroyed communications.[ | as follows :— | V'ender.—Of this type there are, in all, 19, and they 
The Euphrates, previous to the completion of the Type I.; Express Compound 4-6-0, with Boyic | are all identical as to the engine, though in some, as 


bridge, was crossed by the railway on a temporary Tender and Schmidt Superheater——There were two | will be pointed out, the capacities of the tenders are 
wooden structure, which was used for bringing all engines of this type, Nos. 501 and 502—see profile | different. Locomotives Nos. 611 to 616 and Nos. 62:3 
materials to the falsework and upon which the girders in Fig. 5. They were designed for a maximum speed | to 625, both inclusive, are identical in all respects. 
were erected. The timber for the temporary bridge | of 100 kiloms. (say, 62 miles) per hour, and were made | They were built by Borsig, of Tegel, and were put 
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FIG. 2—-THE HERE DERE VIADUCT 


is stated to have cost £100 a length. It was brought | by the German firm of Henschel. They measure | into service in the year 1911. As in Type L.. these 
from, Germany; and pulled by teams of oxen from | 18,64 m. (say, 61ft. 2in.) long overall, and have a/| locomotives have Schmidts superheaters and the 
Tripoli to the site of the bridge. The compensation | total wheel base, engine and tender together, of | Westinghouse automatic brake. They are also fur. 
for expansion on this bridge consists of the usual | 15.52 m., and a rigid wheel base of 4.5m. The six- | nished with automatic speed recorders. The working 
roller bearings as far as the girders are concerned, | coupled wheels have a diameter of 1.83 m. (say, 6ft.) | steam pressure is lower than in Type I., being 12 atmo- 
the rails having morticed joints. | at the tread. The high-pressure cylinder is 340 mm. | spheres.* The total heating surface is also less, being 

The Deli Chai Bridge on the Mersina line consists | (13.385in.), and the low-pressure cylinder 500 mm. | 168.42 square metres, while the grate area is 2.25 
of one through girder span of 40.00m. The abut- (19.685in.), the steam pressure being from 14 to | square metres. The length of the locomotive is 
ments are of masonry built on piled foundations, and | 
as there was little or no water in the river during con- 
struction, no difficulties were experienced.“g The | 
girders were brought from Mersina and erected upon i 
falsework. This bridge was. severely damaged by | - 
bombardment from a French warship anchored in the | 
bay of Alexandretta, and it will, eventually, have to | 
be rebuilt throughout. At present it is supported | 
on timber cribs put in during a period of high flood, | 
and it is, in consequence, very insecure. 

Minor Bridges and Culverts——The stone used for | 
various minor bridges, including those employed for | 
small irrigation and drainage openings, as well as 
for those between tunnels, was in most.cases quarried | 
locally, and where stone of good quality was un- 
obtainable, concrete was used. An example of one | 
of the stone bridges formed between tunnels in the 
Taurus Mountains is given in Fig. 4. 

For the masonry, Turks were employed under Swiss 
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FIG. 3—PROFILE OF HERE DERE VIADUCT 









aud German supervision. The Turk makes an ex- 
cellent mason, and does not ask for—or get—high 
wages. 
LovcoMOTIVEs. 
The number of locomotives of all types in ‘the 





t Since this article was written one span of the Jerablus Bridge 
8 reported to have been blown up by Kemal Pasha. 


15 atanospheres (say, from 206 lb. to 220.5 lb. per 
| square inch). The grate area is 2.75 square metres 
| (say, 29.6 square feet), and the total heating surface 
| 211.4 square metres (say, 2276 square feet), which 
is made up as follows :—Fire-box, 14.7 square metres ; 
tubes, 196.7 square metres; total, 211.4 square 
|metres. The weight of the engine and tender in 


| working order is 120 tons, that of the engine alone 





18.383 m. (say, 60ft. din.) overall, the tutal wheel 
base being 13.2610. and the rigid wheel base 4,81. 
(say, 15ft. Yin.). The engines, which were built for a 
maximum speed of 90 kiloms. per hour, weigh com- 
plete with their tenders, in working: order, 105.9 
tonnes, 60 tonnes of that total being due to the engine, 
| of which 48 tonnes are equally distributed between the 
‘ three axles. The tender can carry 16 cubic metres of 
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| 
water and 5 tons of coal, The cylinders are 546.mm. capacity 3 tons. As in the engines described above, 
(21.5in.) in diameter by 630mm, (24.8in.) stroke, | the. Westinghouse automatic brake is fitted. 

The driving wheels are 1350mm. (say, 53in.) in| Type IV.: 0-6-0, with Sixz-wheeled Tenders.—To 
diameter at the tread, and the leading wheels 850 mm, | this class belong locomotives Nos. 51, 55, 56, 61 
(say, 33$in.) in diameter. A profile of the type is | and 66, which were built at Esslingen, and put in 
given in Fig. 5, while one of the engines, No, 612, is | service as long ago as 1890-93. Their outline. is 
shown in the half-tone engraving, Fig. 6. | shown in Fig. 5. They were intended for a maximum 


The six locomotives, Nos. 617 to 622, are exactly | speed of 50 kiloms, per hour. Their overall length 
similar to the foregoing, saving that their tenders |is 15.272m., and the weight on each driving axle 
weigh 20 tons empty and can carry 20 cubic metres | 13,300. kilos. 
metres. 


The heating surface is 138.5 square 
of water and 6 tons of coal. The four locomotives 














PIG. 4—30-METRE SPAN BRIDGE BETWEEN : TUNNELS—TAURUS ;MOUNTAINS 


Nos. 630 to 633, are also identical, saving that their Type V.: 2-6-0 Compound Superheater (Schmidt) 
tenders each weigh 22} tons empty and 48} tons | Engines, with Six-wheeled Tenders.—There are eight 
loaded, and can carry 8 tons of coal instead of six. engines in this class, Nos. 601 to 608. They were 

Type I1I.; 2-6-2 Tank Engines, with: Schmidt | built by Cail and have been in service since 1905. 
Superheaters.—There ‘are five locomotives ofthis | Their outline is shown in Fig. 5. In working order 
type, Nos. 701'to 705 inclusive. They were put to | the weight, including that of the tender, is 100 tons, 
work between the years 1909 and 1911; and were | 60 tons being due to the engine, the total weight on 
specially built by Maffei, of Munich, for service on |the three driving wheels being 51,400 kilos. (or 
the Mersina—~Tarsus—Adana line. ‘The type is illus- | 50.57 tons). The working steam pressure is 14 atmo- 
trated in the half-tone engraving, Fig. 7, which shows | spheres, and the cylinders are 465 mm, (18. 3in.).and 
engine No. 702, and in the profile diagramfin Fig. 5.' 700mm. (27.6in.) in diameter, while the stroke is 


and to have a designed maximum speed of 50 kiloms. 
per hour. The outline is shown in Fig. 5, but no 
further details are available. 

Type. VIlI.—There are thirteen engines in this 
class, and they are known by the title G 5.. They are 
2-6-0. engines, .with: six-wheeled.tenders, and their 
outline is.shown in Fig. 5, The maximum designed 
speed is.60 kiloms. per hour, the length: over the 
buffers. 16.098 m., and the weight on each driving 
axle 14} tons. ; 

Type VIII,—Theré are 32 engines in this class, 
and they are known as.G8. Their wheel arrange- 
ment. is 0-8-0, and they have bogie tenders—as seen 
in the profile in Fig. 5—but beyond the fact that their 
maximum speed is 60 kiloms, per hour, no further 
particulars are available. 

Type IX.—There are only two engine in this class. 
They are known as G 10, but no details of them are 
available. 

In addition to the foregoing, there are three London 
and South-Western Railway engines which were lent 
by the Palestine Military Railways. They are of the 
0-6-0 type, and are in working order, but they have 
| not been much used, except in parts of the line where 
| the gradients are light. All the engines in service. 

have suffered as to their fire-boxes on account of the 
use, during the war, of wood fuel, coal being almost 
| impossible to obtain. 





PASSENGER VEHICLES. 

As regards rolling stock, there were, at the time 
this article was written, only 90 passenger coaches 
in all. Of the total number, only 16 were bogie 
vehicles, the remainder being either four or six-wheeled 
coaches, All the bogie vehicles are equipped with 
electric light and have steam heating arrangements, 
in addition to being fitted with the Westinghouse 
automatic brake. There is one restaurant car. It 
was built 15 years ago, has a tare weight of 37} tons, 
and a passenger capacity of 52. The wheels are 
850 mm. (2ft. 9}in.) in diameter, that dimension 
being common to all wheels of both passenger and 
| goods stock. Bogie coaches Nos. 5601 to 5609 in- 
| clusive were built in 1905 at Dusseldorf. They are 
| corridor coaches and have a seating capacity for 80 








; | third-class passengers, They. measure: 19.71 m., 


| Practically the’ same as does. the restaurant car, 
| which is 19.8 m. long overall. 


Goops WAGONS. 


There are 271 four-wheel covered vehicles of Claes 
F put into service between the years: 1904 and 1914, 
and numbered from: 7001 te.7271.. They weigh on 
the average 9 tons each, and carry a load of 15,tons. 
The diameter of the wheels is 850 mm., and the Jength 
between axles is 4.00m.,-the total length overall 
being 8:50m. Their floor area;is:18-square metres, 
and cubic capacity 37m. Ff;:class' wagons-are num- 
bered: from 10,001 to 10,354,. and there are 354 of 
the type. They. are the same.as. class F wagons, but 
they are fitted with a ‘hand brake. H class wagons, 
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FIG. 5—OUTLINES OF LOCOMOTIVES USED ON THE BAGHDAD RAILWAY 


~ 


The weight of these engines in working order is, 55.3 
tons, of which 33.6 tons is on the driving wheels, 
which are 1200 mm. in diameter. The cylinders are 
430 mm. in diameter by 600mm, stroke, and the 
working steam pressure 12 atmospheres. The overall 
length is 12.15 m., and the rigid wheel hase 3.3m. 
The maximum gradient which the engines have to 
negotiate is 1 in 200, and the minimum radius of 
curves 180m, The total heating surface is 120.8 
Square metres, and the grate area 1,8 square metre. 
The water capacity is 5} cubic metres, and the coal 





830 mm. (32.7in.). The designed maximum speed | of which there are only 17, are similar to the last- 
is low, being only 60 kiloms, per hour. The driving , named, but they were specially built for the trans- 
wheels are, however, very small, being only 3ft. 1l}in. | port of cattle and have no brake. Hf wagons, of 
diameter. The heating surface is also low, being only | which there are 18, are the same as H class, but are 
146.2 square metres, as compared with the 211.4 of | equipped with hand brake. K class wagons, of which 
Type I., while the grate area is 2.57 square metres. | there are 21, are open high-sided wagons, with ne 
The length over buffers is 17.873 m. (58.6ft.), and brake. Kf wagons are the same, but with hand brakes. 
the rigid wheel base is 3.74 m, (say, 12ft. 3in). | There are 29 of them. Lf wagons are platform trucks 

Type VI.—Apparently there is only one example | with brake, the centres of the wh being 2.5m. 
of this type. It is No. 751, a 0-6-0 tank engine, | apart. Their total length over buffers is only 5.7 m. 
which is said to have been built by Hannomag (1), | and they are generally run in pairs, There are 16 of 
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them on the line. M class wagons, of which there 
are 99, are open low-sided wagons with no brake; 39 
of them have been strengthened for carrying’ rails. | 
Mr class wagons are the same, but have stanchions | 
for carrying planks and long timber. ‘There are 69 | 
of them, 10 of them being fitted for carrying cotton: 

Mf class ‘wagons are the same, but are fitted | 
with hand-‘brakes. There aré! 119 of them. Mfr | 
class wagons, of which there are 69, are’ the | 
same, but have been strengthened for carrying rails. 

N class wagons, of which there are 214, were specially 

builé for carrying motor cars, guns and vehicles of | 
all descriptions. Nf class wagons, of which there | 
are 297, are the same, but are fitted with hand brake. | 


| 
| 


money work out ‘as follows :—First-class, 1.6d.; | Civilian and goods traffic’ was, However, not encour. 
second-class, 1. 2d.; third-class, 0.77d. per kilometre. | aged during the period under notice, and the facts 
Most of the passenger traffic, it;will be seen, is on the | adduced do not afford much help in forming an opinion 
M.T.A. line. | as to whether the line will pay any revenue on its 
Goods*Traffic.—In the same period of six months | capital cost: 

the total merchandise carried on the Baghdad and | The permanent way on the Alexandretta branch 
M.T.A. lines was as follows :—Baghdad, 12,272 tons ; | having been ‘taken up, no traffic to that port was 
M.T.A., 28,036 tons ;! total, 40,308 tons. “The prin- | carried, but when'‘the Tine has been relaid and proper 
cipal traffic was in cereals, of which 4984 tons were | facilities for loading and unloading merchandise are 
carried on the Baghdad line and 17,145 tons by the | made, it seems likely that all the traffic’ which at 
M.T.A., the total being 22,129 tons. Of that amount, | present goes to Mersina will be diverted to Alexan- 
11,135 tons were dispatched from Adana to Mersina | dretta, since the latter port affords a much better and 
for export by sea. The station doing the biggest | safer anchorage for ships. 

traffic in cereals on the Baghdad line was Djihan,| With the settlement of the population, which is 111, 
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FIG. 6—TENDER ENGINE BUILT BY BORSIG 


There is one wagon etalon for carrying weighbridges | with 3339 tons, no other station on that line reaching | present greatly disturbed by the aftermath of war. 


and heavy machinery. 


it has six wheels. Ws, or ‘‘ wagon secours,”’ of which | 4875 tons of cereals to Mersina. 


there are two, are for breakdown trains, and contain | 


beds and medical comforts, also tools, &e. Gr class | accounted for 3096 tons and on the M.T.A. for 1096 


wagons, of which there are four, are crane trucks | 
for breakdowns. CH class wagons, of which there 
ate two, are snow ploughs. They weigh 12,200 kilos., 
and they can carry a load of 5 tons. Their overall 
length is 9.27 m. 


TRAFFIC. 


During the war hardly anything but military | 
traffic was carried on the Baghdad Railway. But | 
since the Armistice the Company has been carrying | 
both passenger and goods traffic. The figures given | 
below only refer to the period between March Ist, 
1919, to August 31st, 1919. 


Its capacity is 22 tons, and over 600 tons. Tarsus on the M.T.A. line exported | production will no doubt greatly inerease, and the 


fertile country between Yenidji and Mamourie and 
“Various’’ merchandise on the Baghdad line | between Tehifte Khan and Konia will be brought 
| into full bearing, with beneficial results both to the 
inhabitants and to the Baghdad line. No mention 
has been made of the traffic from Nissibin, for the 
reason that only one train a week had been run there 
since the Armistice, and those trains which did run 


tons, Adana being responsible for 725 tons and Aleppo 
for 2029 tons of these totals. The other traffic on the 
Baghdad line was almost negligible, and consisted of — 


Baghdad, M.T.A., carried in the main military traffic only. Between 
wezaety re | Ras-el-Ain and Nissibin and on the Mardine branch: 
cpemeed 1685 230 the whole country is under cultivation, and as there 
‘otton 273 3609 . 
Wool... 435 1194 is no other outlet. for the products, the Baghdad 
Butter 426 287 Railway should, in the future, reap a rich harvest. 
“mags .” | The writer, however, does not think that for many 
Died voleasblés ind Hutis 633 708 years to come the railway will pay any revenue on its 


capital cost. The bad gradients and the many kilo- 


There is no doubt that with more rolling stock and | metres of unproductive country in the Amanus and 











Passenger Traffic.—Statistics for the six months | 
under notice show that 43,222 tickets were issued on | 
the Baghdad Railway between Konia and Tel Ebiad 
and that 54,696 were issued on the Mersina—Tarsus— 
Adana Railway. The largest bookings were at 
Adana, with 24,698 tickets, Mersina with 15,570 
tickets, Tarsus with 13,740 tickets, Yenidji with 
12,736 tickets, and Konia with 9118 tickets. The 
bookings at Aleppo totalled 4974. 

The rates charged to passengers, per kilometre, are 
as follows :—First-class, 27 paras; second-class, 
20 paras; third-class, 13 paras; which in English 
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FIG. 7—SUPERHEATER TANK ENGINE BUILT BY MAFFEI 


Taurus sections combined with very bad harbour 
facilities at Mersina and Alexandretta greatly militate 
against any hope of making the railway, as it stands, 
pay a dividend, and it is only by continuing the line 
to Baghdad and Koweit that there might be any 
possibility of its giving some return on the tremendous 
outlay made ‘in its construction. 

The Tine is heavily in debt, no land has as yet been 
paid for, and there are large wood contracts still 
requiring settlement; in fact, apart from purely 
political reasons, the line is a white elephant, and 
appears likely to remain so for many years to come, 


engines available, and consequently more trains, and 
also with less traffic of an unpaying military nature, 
the tonnage carried would have been at least quad- 
rupled. 

The charges per ton per kilometre are for the 
petite vitesse, 0.875 piastres Egyptian; grande 
vitesse, 2.50 piastres Egyptian. Taking the Egyptian 
piastre as being worth 24d., these figures work out at 
2.19d. and 6.25d. respectively. 

The above information is only given as affording 
an approximate idea of the type of traffic in normal 
times can be expected on the Baghdad Railway. 
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A Seven-Day Journal. 


Transport Workers’ Unions Amalgamate —- New Mines Department Constituted — Shipbuilding Costs — Severn Scheme Criticised — Wearmouth Bridge 
Rebuilding — St. Paul's Bridge — Oil, Fuel and Speed of Ships — German Floating Dock for Chatham —~ Higher Production Problems:~ Motor Fuel 
Shortage —- Famous Paris Bridge Demolished — Settlement of Baldwin-Sperling Dispute — Shipyard Joiners’ Strike — Motor Boat Exhibition Postponed 
} Gas Industry Research — Chemical Glass Trade and the Government — Drainage Board for Ouse 
and Derwent —- Women in Engineering — Honour for Dr. Gr«ham Bell — Dock Labourers’ Maintenance Scheme — Bengal Iron Company. 


_ Electrical Supply Strike Threat — Funds for 


ApPROVAL was given at a conference held:in London 
on Wednesday to a scheme for the amalgamation of 
nineteen unions: of dock and transport workers. The 
new combine, which will be known as the Transport 
and General Workers’) Union, will have 500,000 
members, under the control of a national executive, 
and possess the power to declare a strike. The scheme 
is to be diseussed and explained at meetings in the 
various areas, the first. gathering of the kind having 
been convened at Manchester for to-day, and a ballot 
is to be taken forthwith. Fifty per cent..of the 
members of the unions must vote to render the ballot 
effective, and it will be necessary to obtain a majority 
of 20 per cent. in each case before a union can join 
the new group. 

* * * 

THE constitution of the Mines Department is now 
practically completed, and it is announced that the 
powers and duties hitherto possessed by the Home 
Office in connection with mines and quarries will 
from Monday next be exercised by the new Depart- 
ment. The Secretary for Mines, Mr. W. C. Bridgeman, 
will discharge the duties of Controller of Coal Mines. 
Mr. E. A. Gowers has been appointed Permanent 
Under-Secretary, and Mr. E. J. Foley (Production 
and Trade Division), Mr. H. W. Cole (Secretariat and 
(General Division), Mr. C. S. Hurst (Labour), and Mr. 
E. W. Ganderton (Finance), will act as Assistant 
Under-Secretaries. The Department of Health and 
Safety will be under the direction of Mr. W. Walker, 
and the offices of Chief Labour Advisor and Financial 
Advisor will be held by Mr. William Brace and Mr. 
D. W. Coates respectively. 

* * * 


On the occasion of the launch of the new Cunarder 
Samaria from Cammell Laird’s yard a few days ago 
reference was made to the effect. on shipbuilding 
costs of the lack of effort on the part of the men in 
the yard. Sir William Forwood said that the vessel 
ought to have been launched six months earlier, and 
that the delay had added £250,000 to the cost of the 
ship. Sir William was very outspoken in his reference 
to the causes of delay, which he frankly attributed 
to the fact that workmen were receiving psy for 
eight hours and were only working from 5} to six 
hours a day. Labour should recognise, he added, 
that it needed the help of the capitalist. Sir George 
Carter said that in face of the present attitude of the 
workers it was impossible for shipbuilding or other 
inlustries to make progress. 

* * x 


Criricisms of the Severn hydro-electric and railway 
scheme are now being heard. We are being reminded 
that Sir John Hawkshaw, who was consulted many 
years ago on a proposal to convert the Avon into a 
dock, expressed grave doubts as to the effects dn 
navigation in the Bristol Channel of constructing a 
dam across the Avon. This indeed was one of the 
reasons why preference was given to the plan for the 
construction of the Royal Edward Dock at Avon- 
mouth. Other authorities are to-day expressing 
fears that Bristol and the down-channel ports may 
be gravely inconvenienced owing to the silting up of 
the navigable channels which might follow the con- 
struction of a dam across the Severn. 

*” * * 


IN announcing the decision of the Sunderland 
Corporation to rebuild Wearmouth Bridge, the Mayor 
recalled one or two interesting incidents in connection 
with this structure, which was built at the beginning 
of last century. It appears that Mr. Rowland Burdon, 
who was the principal partner in a bank, financed the 
building of the bridge to the extent of £30,000. The 
bank in which he was interested failed, and in the 
subsequent proceedings the £30,000 loan was offered 
in the form of shares secured upon the bridge and the 
tolls, but as no buyers were forthcoming. the shares 
Were disposed of by lottery. 


* * * 


No decision has yet been reached in connection 
with the building of St.. Paul’s Bridge oyer the 
Thames, but the existing powers are not to be allowed 
to lapse. It has been decided. by: the City Corpora- 
tion to apply in the next session of Parliament for an 
extension of the period in which construction may be 
undertaken, and having regard. to the increase in 
the cost of such works, application will be made at 
the same time for further borrowing powers. 

* * «* 


THE statement that the White Star liner Olympic 
has shown greater speéd as an oil burner than as a 
coal-fired ship is not altogether surprising, a slight 
increase in speed being one of the advantages claimed 
by the advocates of the use of oil fuel. On the Jast 
westward trip’ the Olympic averaged ‘19, 75° knots. 








A GrrMaNn floating dock, which in its complete 
form is over 600ft: in length, and was designed for 
the docking of battleships, is now being surrendered 
to Great Britain in sections under the terms of the 
Peace Treaty. Two sections, the second of which 
has just been towed across the North Sea from 
Wilhelmshaven, have now been berthed in the 
Medway. The remaining sections, four in number, 
will, it is expected, be delivered at Chatham Dock- 


yard at an early date. 
* * 


Sucn gatherings as that held by the Higher 











Production Council at the Co t Rooms are 
necessary at the present time. objects of this 
body are the promotion of a higher level of production 
methods of operation between Ahr gm _and 
employed. 4 ‘those who address eee: 
on this vital topic yesterday were Mr. Asquith, Mr. 
J. R. Clynes, and Sir L. Worthington Evans, 
+ + * 


THE dangers of a motor fuel shortage within the 
near future were again ised at. the meeting of 
the Institute of which was held on Monday 
‘ast. It was pointed out by Mr. E. 8. Shrapnell- 
Smith that 78 per cent. of mechanical road transport 
vehicles in Great Britain were dependent on imported 
motor fuels. It would probably, he intimated. be 
necessary therefore in the near future, as no relicf 
from supplies of power aleohol could be given for at 
least two and a-half years, to place more reliance on 
coal as the source of power for road transport. . He 
reminded the Institute that a national effort is now 
in progress to make a better use of our coal resources 
in the light of scientific knowledge. 


* * * 


THE old Pont de la Tournelle over the Seine, well 
known to visitors to Paris. has long been an obstacle 
to navigation owing to the number of its arches. It 
is now being demolished, and will be replaced with a 
two-arch reinforced concrete structure. 

a o* o* 


Rumours have been in circulation for some weeks 
as to a compromise between Baldwins, Limited, and 
Messrs. Sperling in connection with their offer to 
purchase Baldwin shares at £3 each. These rumours 
are now confirmed. It will be recalled that Messrs. 
Sperling, who were acting on behalf of the Northum- 
berland shipbuilding interests, failed to carry out the 
provisional arrangement owing to the decision to 
retain excess profits taxation. The directors of 
Baldwins have now come to an agreement that 5s. 
per share in cash shall be paid as damages to each 
of their shareholders who accepted the offer to sell 
shares at £3 before April 20th last, and a sum of 
£845,000 has been deposited with Lloyds’ Bank to 


|cover the amount payable under this head as well as 


cost of litigation. It is stated that a trading agree- 
ment has now been made between Baldwins and the 
Northumberland company and its allies. 

* * * 


THE strike of shipyard joiners against the proposed 
withdrawal of the 12s. per week bonus granted in 
April last has commenced. Some thousands of men 
have already ceased work, and a general extension of 
the strike will involve about 20,000 hands. Those 
employed in the Belfast shipyards have, however, 
refused to strike, and are accepting the wages reduc- 
tion. The Emergency Committee of the National 
Federation of Building Trade Operatives has been in 
conference with the executive of the Society of Car- 
penters and Joiners. In an official statement issued 
by the Federation it is asserted that having regard 
to the large profits made during the war and the fact 
that there is no fear of foreign competition ship- 
building employers are not justified in withdrawing 
the bonus. It is pointed out that there has been an 
extraordinary increase in the price of carpenters’ 
and joiners’ tools, and that in view of this fact and 
the anticipated increase of trade in the shipbuilding 
areas the reduction of wages will not be tolerated. 
Those who know the real facts will not accept this 
ex parte statement as revealing them. Certainly em- 
ployers are not now looking for any boom in ship- 
building. 

* * & 

THE Society of Motor Manufacturers and Traders, 
as the result of a recommendation from the Marine 
Committee, has decided not to hold the Motor Boat 
and Marine and Stationary Engine Exhibition, 
provisionally arranged for March, 1921. It has been 
thought desirable not to have such an exhibition in 
the spring, but consideration will be given to the 
ee of @ marine section at next year’s Motor 

how, 





No settlement has yet been reached in the dispute 
between supply authorities and members of the 
Electrical Power Engineers’ Association. While many 
authorities have complied with the schedule of salaries 
drawn up by the National Joint Board, a considerable 
number has refused to act upon the recommendations 
made. An intimation has now been given that unless 
the schedule is adopted by December 11th members 
of the Association will withdraw their labour on 
December 14th. . 


* * *- 


\ 
In a letter addressed to the President of the Insti- 
tution of Gas Engineers, Dr. Charles Carpenter, the 







chairman of the South Metropolitan Gas Company, 
makes an appeal to the i iry generally to provide 
additional funds to nolog: part - 
ment of the vel that 


pam ? Jai Gundaqund 
that the Universities are entitled to look for increas 
support from those industries te. which, by research 
work and the scientific training of recruits, they are 
adds that the granting of the new whieh has 
been bestowed by Parliament upon the gas industry 
is largely the outcome of the werk done at Leeds. 
The South Metropolitan Gas Company is prepared to 
subscribe £1000 towards the new fund. = 
+. # es 

A STRONG deputation representing manufacturers, ' 
employees and consumers engaged in the chemical 
glassware industry has waited upon the President 
of the Board of Trade to urge the claims of this branch 
of the industry to consideration in the framing of the 


Key Industries Bill. 
* * * 


Mvcd# interest attaches to the proposals underlying 
the order establishing a Drainage Board for the Ouse 
and Derwent. Considerable advantages will, it is 
believed, follow the constitution of a single authority 
for the two rivers. The new board will be responsible 
for the channels and banks of the rivers and their 
main tributaries, and will have power to acquire the 
undertaking of any navigation authority with the 
exception of the Aire and Calder, and the Ouse Navi- 
gation Trustees. ‘It will be necessary to provide for 
the widening of the sectional area of the Ouse below 
the Derwent outfall at Barmby. 

* Oo * 


NEGOTIATIONS are still in progress between the 
Women’s Engineering Society and the A.S.E.; and 
other unions so that employers can take women into 
their service without the risk of a dispute with the 
men’s unions. The women are understood to be claim- 
ing the same rates of pay as men engaged in similar 
work, and it is stated that a majority of employers 
are favourable to women workers taking a permanent 
place in the engineering industries. It is hoped that 
a start may be made with the Women’s Engineering 
Works at Loughborough at an early date. 

* * * 


No more appropriate recognition of the work of Dr. 
Alexander Graham Bell could have been bestowed 
upon him than the freedom of Edinburgh, his native 
city. It is a satisfaction to British engineers to reflect 
that although Dr. Bell’s work in connection with the 
telephone was done in America, he and his forbears 
owe allegiance to Scotland. Dr. Bell’s interest in the 
science of sound is hereditary. "His father and grand- 
father are both remembered for the work they did in 
connection with phonetics, and he himself was at one 
period a professor of vocal physiology. Although the 
telephone as we know it to-day is a very different piece 
of apparatus from\the crude instrument invented by 
Alexander Graham Bell, it is recognised that he laid 
the scientific foundation of this system of communi- 
cation. 

* * * 

AN important meeting has been arranged for Wed- 
nesday next by the Transport Workers’ Federation. 
On that day a joint conference will be held of the 
Negotiating Committee of the Port employers and the 
transport. workers, to discuss the scheme of main- 
tenance for dock labourers, which was dealt with in 
the report of the Shaw Committee, and which has 
since been further elaborated in a memorandum pre- 
pared by Mr. Ernest Bevin. 


* * # 


Ir is announced by the Bengal Iron Company that 
an Indian company will be formed to take over the 
existing undertaking. There is, we understand, little 
doubtthat the schemeto domicile the companyin India, 
where its business is transacted, wil] be approved by 
shareholders, 
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Studies in Tidal Power. 
NO, I. 
By NORMAN DAVEY. 


SYSTEMS FOR THE CONSERVATION AND USE OF 
TIDAL POWER 


THE use of the tides for power purposes dates from 


known to the author which was in 


quite early times in the history of the mechanical 
translation of the power produced by a fall of water. 
How far back tide mills have been used is not easy 
to determine ; one example of these mills is, however, 
use in the 


Two methods of utilising the power of the tides 

have been put forward :— 
(L); The float systern. 
(2) The water storage system. 

The float system can be dismissed in a few words. 
It is quite an impracticable system, and has scarcely 
even a theoretical interest. A float of considerable 
weight, say, a ship or raft of 1000 tons, is raised by 
the tide to the level of high water. We will assume 
the ideal case in which the thickness of the weight is 
negligibly small. Power is now stored up equivalent 
to the fall of that weight between the levels of high 
and low water through a period of twelve hours. 
If the mean tidal range is, say, 15ft., the power 
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eighteenth century, and which is still used to-day, 
as it was then, for the purpose of grinding corn. 

This tide mill is situated on a small creek running 
out of the estuary of the river Tamar near Devon- 
port. A photograph of the mill is*reproduced in 
Fig. 1, and the following particulars in connection 
with it have been kindly supplied by the mill owner, 
Mr. H. Doney. The mill was built in 1790. Water 
wheels were, of course, originally used, but turbines 
are now installed in the old wheel pits. The head 
varies from 14ft. to 9ft. There are two turbines, 
one of 30 brake horse-power and one of 20 brake 
horse-power, increasing respectively with high tides 








Sealy avrg esd Won sal oviteenidat cA abi | od ont 
i fadinienet Va banjobe a: ofisdse adv{ edtaca oi 
: tc 
. pd seabed 






FIG. i—-TIDE MILL OW 





Pied di: 
hacls 


pas aitettst..} bat 












THE TAMAR 


This is equiva- 
33,600,000 
33,000 x 12 x 60 


produced is 33,600,000 foot-pounds. 


lent to a continuous horse-power of 


= 114 horse-power. Apart altogether from the diffi- 


culty of translating the motion efficiently, the power 
produced is so small as to make the system negligible. 

The water storage system can be divided broadly 
into two classes, according as whether one or two 
storage basins are used. 


(a) SuvetE Bastin Systems. 
In single basin systems oniy one basin is used 
for the storing of the water or as a sump into which 











necessary to allow the sea level to fall through 
half the tidal range before the turbine sluice gates 
are opened. 

In Fig. 2 is shown the operation diagram for a 
single tidal basin outward flow type in which the 
head is kept constant—or approximately constant, 
All tide-power operation diagrams of this kind are 
composed. of two graphs superimposed upon one 
another. One graph represents the level of the tide 
plotted against time, and the other graph the level 
| of the water in the basin—or basins—plotted against 
| the same time abscisse. The diagram in Fig. 2, and 
| all similar and subsequent diagrams referred to in 
| this chapter, are drawn for a mean tidal range of 
| 16ft., and the time period between high water and 

high water is taken to be twelve hours. Actually it 
is twelve hours and twenty-five minutes. In all three 
diagrams the sea level is shown by an uninterrupted 
line; the level of the water in the basin is shown by a 
| broken line, except during those periods when the 
| water into or out of the basin is doing work on tie 
turbines, when the water level line is shown full and 
| of a double thickness. 

Referring to Fig. 2, the operation is as follows : 
At A the level of the water in the sea and in the basin 
is the same. The sea level drops to half water at }, 
while the level of the water in the basin remains 
constant. The water from the basin is then allowed 
to flow out through the turbines ; the available head 
being now 8ft. This operation continues until the 
sea level has fallen to low water and the basin level 
to that of half tide. The turbine gates are then 
closed. It will thus be seen that the turbines have 
been working through a period of three hours at a 
constant, or approximately constant, head of sit. 
The level of the water in the basin now remains eon- 
stant until the tide has risen to half tide level. The 
inflow gates are now opened, and as the tide rises the 
basin fills. as is shown along the dotted line D to lb. 
It will thus be seen that, in the twelve-hour cycle, 
there is a high-water level period of three hours, a 
| working period of three hours, a low-water level 

period of three hours, and a filling period of three 
hours. 
| (If, however, the turbine be worked with a varying 
| instead of a constant head, the time during which 
the turbine operates can be considerably increased. 
Let us suppose that the lower limiting value for the 
head be 4ft. This cycle is shown in Fig. 3. While 
| the sea level falls from A to B, through 4ft., the level 
of the water in the basin remains constant. At C 
| the turbine gates are opened and the turbines con- 
tinue to operate under a head that first increases 
from 4ft. to 14ft. at D, and decreases again, with the 
rise of the sea level, to 4ft. at E. During this process 
the water level in the basin has not been allowed 
to drop more than 4ft. At E the low-water level 
in the basin is reached, which level remains constant 
until the sea level reaches the same value at F, at 
which point the inflow gates are opened and the basin 
fills along the dotted line from F to_G. It will thus 
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to 50 brake horse-power and 28 brake horse-power. | the water may flow from the sea. The single-basin | be seen that, in this type, the working period is 


The dam which impounds the water in the working 
basin is constructed of loose earth faced with stone 
“pitching” on the river side. The turbines work 
for a period varying from 1} to 44 hours each tide, 
with the tidal range from 13ft. 5in. to 16ft. 5in. ; 
below 13ft. 5in. and down to 11ft. 7in.—the neap 
range—no work was done. 


Alli such tide mills, however, have been used and | 
| sluice gates are then closed and the level of the sea 


constructed only for small powers, and it is only 
to-day, when the evolution of the low-fall water 
turbine has reached its present state of perfection 
and the cost of fuel has risen to such a high figure, 


a large scale. 


that the use of tidal power is being contemplated on | 


system admits of three types of working : 


(1) Outward flow type ; 
(2) Inward flow type ; 
(3) Inward and outward flow type. 


In type (1)—outward flow type—the sea water 
fills the basin until at high water the level of the 
water in the basin and the sea are the same. The 


water drops with the ebb of the tide. As soon as the 
level of the sea has fallen low enough to provide the 
necessary head, the water in the basin is allowed to 
flow out through the turbines. 

If it be desired to keep the head constant it is 





Fig.5. 


, Swain Be. 













| spread over a period of 7h. 10 min.—instead of 
| three hours as in the foregoing case—but with a head 
| that varies between 4ft. and 14ft. 
| Precisely similar results as these shown above 
|can, of course, be produced by using the basin as 
an inflow basin instead of an outflow basin. In these 
cases the level of the water in the basin is that of 
low sea water level, the sea level outside is allowed 
to rise, the turbine gates are opened as soon as the 
requisite head outside is obtained, the basin water 
level rises, and what is an “‘ emptying” period in the 
former cases becomes a “filling” period in these 
cases. 

There is, however yet a third manner in which a 
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single basin may operate, and which is, at least 
theoretically, possible. That is to use the same basin 
both as an inward and outward flow type, This 
cycle is shown in Fig, 4. 

“'The cycle commences at A, when the levels in the 
basin and in the sea are the same. The sea level drops 
to half tide at B. The turbine gates are then opened, 
and the water flows through the turbines until the 
level in the basin has dropped to that of half tide 
and the sea level is at low tide, the turbine herein 
operating at @ constant head of 8ft. At C, outflow 
sluice gates are opened, allowing the water level in 
the basin to fall to D, while the sea water level has 
risen from low water level up to D. At this point 
the outflow sluice gates are closed and the level of 
the sea rises outside until a head of 8ft. is obtained 
at E, at which point the gates of the inflow turbines 





| inflow basin the water level is never allowed to rise 
above 4ft. above low water level. The water in the 
| inflow basin being at this level and the sea water level 
having fallen to this same level—point N on the 
| diagram-——the emptying sluice gates of the basin 
are opened and the water level in the basin falls with 
the tide to the low water level at P. The sluice gates 
are then closed and at Q the gates admitting water 
to the inflow turbines are opened. At this point the 
level of the sea outside has risen to a head of 4ft. 
The turbines thence onwards operate under a head 
that increases from 4ft. to 14ft., falling again to 4ft. 
at R. The turbine gates are then closed and the level 
of the water in the basin remains constant until the 
emptying sluice gates are again opened at 8. Thus 





the outflow and the inflow turbines both operate 
under a head varying from 4ft. to 14ft.—or an 





worked out by M. Maynard in his valuable mono- 
graph, “ Etude sur L’Utilisation des Marées pour la 
| Production de Ja Force Motrice.” 

The “sump” system can be considered to be 
divided into two classes. In class A, the sump is 
much larger than the working basin—the ratio 
generally taken being 10 to 1. In class B the sump 
and the working basin are approximately the same 
size. 

Sump System—Class A.—Sump ten times the size 
of working basin. 

Referring to Fig. 7, the graph ABDEF repre. 
sents the level of the water in the working basin ; 
the graph MNOPQRS, the level of the water in 
the sump. 

| Beginning at B, the level of the water in the 
| working basin is that of high water. From B to D, 
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are opened and work is done by the inflowing water 
at a constant head of 8ft. until within an hour of 
high water, when the turbine gates are closed and the 
inflow sluice gates opened. The basin then fills with 
the rising tide along the dotted line F to G. It will 
be seen that in this type it is necessary to fill and to 
empty the basin in a short period of time; in the 
case actually represented in Fig. 4 this period is 
taken to be just over one hour—to be exact, 1h. 
10 min.—the lowest water level in the basin being 
lft. above low sea water level. 


(b) Two-Basin SysTEMs. 


The two-basin system, as its name implies, uses 
two basins for the production of power. It may be 
divided into two types. 
called the double-basin system, and type (b), which | 
may be called the sump system. 

Type (a): Double-basin System.—In this type, two 
basins of equal size are used. One basin is used as an | 
outflow basin; the other as an inflow basin. The | 
simplest form of this type is represented in the opera- 
tion diagram, Fig. 5. The graph ACDGH repre- 
sents the water level in the outflow basin ; the graph 
BEF K, the water level in the inflow basin. Both 
basins operate with a constant head of half the tidal 
range, 7.e., 8ft.; the working period being from 
C to Din the outflow basin and from F to K in the 
inflow basin. In the outflow basin the operation is 
precisely similar to that shown in Fig. 2; the working 
period being three hours in every twelve and the | 
level of the water in the basin never falling below | 
half tide level. 

In the inflow basin the water level is never allowed 
to rise above half tide level. Referring again to the 
diagram—Fig. 5—the inflow basin empties itself 
from B to E. The sluice gates are then closed, and 
when the tide has risen to half water at G, the gates 
to the inflow turbines are opened. These then operate 
with a constant head of 8ft. from F to K. At K the 
gates are closed and the water level in the basin 
remains constant till M, at which point the sea water 
level has fallen to the same level as the water in the 
basin. The sluice gates are then opened and the 
emptying process again commences as from B to E, 
until low water level is reached as at E. It will thus 
be seen that, in this case, there are two working periods 
of three hours in the twelve-hour cycle, interspersed 
with a three-hour period in which no work is done on 
the turbines. 

__ If, however, two basins are used, the cycle shown 
in Fig. 3 can be in duplicate—one being an outflow 
and the other an inflow cycle. This type is shown in 
the operation diagram in Fig. 6. 

_ The graph ABD EF G represents the water level 
in the outflow basin; the graph KMNPQRST, 
the water level in the inflow basin. The operation of 
the outflow basin is precisely similar to that shown 
in Fig. 3, the water level therein never being allowed 
to fall more than 4ft. from high water level. In the 





| working together be taken into account and regarded 


| 
j 
| 


Type (a), which may be | 





approximate mean head of 9ft. It will also be seen 
that this system provides a continuous—though, not 
a constant—power. It may also be noted that during 
the time period Q Z both the outflow and the inflow 
turbines are operating simultaneously. Thus, if the 
addition of the two heads whilst these turbines are 


—for a power estimate—as one head, the combined | 
system may be considered to operate continuously 


| under a head that varies from a maximum of 14ft.— | 
| approximately as at P W—toaminimum of 7.5ft.— | 
| flows into the sump. But as the sump is ten times 


as at ZX. 

This double-basin system, however, can be so 
designed as to avoid any overlapping in the working 
of the outward and inward flow turbines. The 
operation diagram for this is shown in Fig. 8, 
ABDEFG being the graph of the water level in 
the outflow basin, and K MN PQRST, the graph | 
of the water level in the inflow basin. 


| 
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the water from the working basin flows through the 
turbines into the sea at a constant head equal! to half 
the tidal range. During this time period the level 
of the water in the sump is first at NO. At the 
point O, however, the level of the sea outside the 
sump has reached that of the water inside the sump, 


and from O to P the outflow gates from the sump to 


the sea are opened and the level of the water in the 
sump falls to that of low water. At P these gates 
are closed. 

From D to E, the water from the working basin 


the size of the working basin, the rise of the water 
level in the sump is only one-tenth of the fall of the 
water level in the working basin. 

At E. the level of the water in the working basin 
coincides with the sea water level. At this point 
the sea is admitted through the turbines and also 
into the basin. The level of the water in the basin 
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In this case the minimum head for both sets of 
turbines is 6ft. instead of 4ft. as in the preceding | 
case. The cycle of operations is precisely similar 
to those represented in Fig. 6. but it will be seen that 
since the minimum working head for both the outflow 
and the inflow turbines has been raised to 6ft., no 
overlapping in the working of these two sets of 
turbines takes place: the outflow turbines stopping 
work at a minimum head of 6ft. at the same moment 
as the inflow turbines start working at a minimum 
head of 6ft. The power produced is—as in the pre- 
ceding case—continuous, whilst the head varies from 
14ft. to 6ft., giving a mean working head of approxi- 
mately 10ft. 

Type (b): The Sump System.—In that which I 
have here called the “sump ”’ system, two basins are 
used—the working basin and the sump. 

This system is one which has been very thoroughly 
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Fig. (0. 


thus rises from E to F, whilst the water level in the 
sump rises along PQ. At F the working basin is 
shut off from the sea. The sea water, however, 
continues to flow through the turbines into the sump 
along FG. At G the flow into the sump is stopped 
and the turbines again operate with the head of 
water between the working basin and the level of 
the falling tide. 

It will thus be seen that the working is con- 
tinuous. The turbines operate under a constant 
head of 8ft. from B to D, or for three hours, then 
under a varying head that falls from 8ft. at D to 3ft. 
at E, rising to 15ft. at F, and falling again to 6. 5ft. 
at G. 

In Fig. 9 will be seen an operation diagram for a 
sump system of precisely the same type, except 
that the outflow from the working basin commences 
at 4ft. instead of at 8ft. as in the foregoing case. The 
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working head in this case increases from 4ft. to 8ft., 
drops to 5.5ft., increases to 14.5ft., and then drops 
to 10ft., and then back again to 4ft. 

Sump System—Class B.—Sump same $size 
working basin. ’ 

In this type there are two basins of equal size, one 
of which is used as a sump, the other being the working 
basin. The operation diagram is shown in Fig. 1v, 
Referring to this figure, the level of the water in the 
working basin at A is that of high water. 

The graph AX WBCDE represents the water 
level in the working basin; and the graph K MN 
ZO P Q the water level in the sump. 

As the size of the sump and the working basin are 
the same it will be seen that the rate of rise of water 
level in the sump is the same as the rate of fall of the 
water level in the working basin. 

From A to X the water from the working basin 
flows out through the turbines into the sump, the 
water level in the sump rising during this period 
along KM. At the point M, outflow sluice gates 
are opened between the sump and the sea, for at this 
point the level of the sea has fallen to that of the 
water in the sump. The sump then empties itself 
along the falling tide curve from M to N. At N, the 
gates between the sump and sea are closed. The 
water from the working basin cor.tinues to flow into 
the sump ; the water level in the basin falling along 
W B, and the water level in the sump rising along 
N Z. At B, the levels of the sea and the water in the 
working basin are coincident. At this point the 
working basin is opened to the sea and closed to the 
sump, whilst the sea is opened to the sump also 
through the turbines. The working basin then fills 
along the tide curve from B to C, the level of the 
water in the meantime rising in the sump along Z O. 
At C the gates between the sea and the working 
basin are closed, and the gates between the basin 
and the sump are opened, the water flowing through 
the turbines until the level in the sump once more 
rises to P, as at M. 

It will thus be seen that the process is continuous. 
The turbines operate under a head that falls from 
12ft. to 8ft., rises to 12ft., and then falls to 8ft. again ; 
thus working under a mean head of 10ft. 

If this cycle is compared to that shown in Fig. 8, 
it will be noted that the work available per quantity 
: of water used is approximately the same. This 
/ Sump system has, however, one advantage over that 
shown in Fig. 8, namely, that only one set of turbines 
: is required, whilst in the later cycle two sets are 
needed—an outflow set and an inflow. On the other 
hand, in this cycle the basins must be contiguous, 
whilst in that shown in Fig. 8 the two basins may 
be far apart, the power being linked up electrically. 

This ends the very brief survey that is here possible 
of the principal systems upon which power may be 
obtained from the tides. Other variations and com- 
binations may be worked out, but they all come 
under the categories illustrated in the foregoing 
diagrams. 

In this article no attempt has been made to state 
the worth and the efficiencies of the cycles described. 
In the next the limitations and efficiencies of 
these types will be reviewed, and the practical 
application of the cycles considered. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LARGE GAS ENGINES. 

Str,—In your issue of November 19th Professor Hubert gives 
an interesting description of a large “‘ Cockerill ’* gas engine, and 
of its adventures in the war, and a no less interesting history of 
the work that firm has done in the development of the gas engine 
which has culminated in this, its chef-d’oeuvre. 4 We rejoice 
that our ally has got possession of it again, and hope that, not- 
withstanding the opportunities which it afforded the enemy 
experts, the Cockerill firm will maintain its leading position in 
respect to the gas engines made by German firms. 

It must be admitted with regret that so far as the commercial 
development of large gas engines is concerned this country has 
played a secondary part, and Professor Hubert has indicated 
one cause for the comparatively small demand for this motive 
power by our ironworks; but he has not pointed out that at 
the same time our free import policy enabled foreign firms to sell 
engines at such low prices that the limited market was mostly 
supplied from the surplus production abroad. That the fault 
does not lie mainly with our engineers, the following links in the 
history of the “ Premier” gas engine, with which the writer 
has been connected for thirty years, will show. 

Professor Hubert refers to the change in the position of the 
valves on the Cockerill engine in 1903, rightly condemning the 
construction previously adopted by that company. It is certain 
that before this date German firms were using the arrangement 
which has become universal now, viz., the admission valve placed 
at the top of the cylinder over the exhaust valve, and it would 
be interesting to know when this feature was introduced in 
German engines. 

So far as this country is concerned, the ‘‘ Premier” positive 
scavenger engine seems to have been the first with this valve 
arrangement, which the writer designed in 1891-2. and which 
has been built ever since the latter year. Among the earliest of 
these engines was one supplied to the Yorkshire College, Leeds, 
in 1893, and another fixed at the Scala Theatre at Antwerp in 

the previous year; so there was an example of this construction 
running in Belgium eleven years before Messrs. Cockerill adopted 
it. In these engines, which were single-cylinder single-acting 
four-stroke horizontal type, the governing was by “‘hit and 





for driving dynamos ; though, on the other hand, as they ran 
on town gas, there was some compensation for the considerable 
cyclic irregularity, in the lower consumption of this expensive 
fuel at lighter loads. 
Afterwards, when owing to increasing sizes and improvements 
in gas producing plant, comparatively inexpensive poor gas was 
ilable, a iable charge governing gear was designed and 
applied to many engines after the impetus given to gas power by 
the introduction of the ‘‘ Mond gas plant,” which was described 
by Mr. H. A. Humphrey in a paper read before the Institution 
of Mechanical Engineers in 1900. In that paper illustrations are 
given of a “Premier” tandem engine as well as of the large 
“Cockerill” blowing engine mentioned by Professor Hubert, 
and on reference to it he will be able to e e the designs of 
the two engines of the same period. Sections of the cylinder 
ends and of the admission and gas valves are also given, and on 
reference to them one can see some points of similarity to the 
latest quality governor gear of the ‘‘ Cockerill” engine. Thus 
there is a gas valve moved by two spindles and provided with 
rings controlling the air ports, the effect being that as the lift 
of the gas valve increases the area of gas passage increases, and 
that of the air passage decreases, and thus they are supplemental, 
and pure quality governing with constant pressure results. 
The effect of both gears is to admit a mixture richer in gas about 
the middle of the stroke of the piston and weaker towards each 
end, when the governor is controlling by reducing the gas op z 
In the engine described by Mr. Humphrey the governing was 
by ‘“‘hit-and-miss”’ arrangement, but in the following year 
governing was effected above one-fourth to one-third load by 
varying the lift of gas valve and by cutting out explosions for 
less loads than these. 
Professor Hubert, in describing the indicator cards, says :— 
““With an explosion pressure of 377 lb. per square inch the 
exceptionally high mean pressure of 102.4 lb. per square inch 
was obtained. With coke oven gas in another engine 110.9 Ib. 
per square inch was reached, Fig. 9. It is thought that these 
results have never been equalled by other engines using these 














As the analysis of the blast-furnace gas is not given it is hard 
to judge the merit of the performance, but I have indicator cards 
from “ Premier” engines running on blast-furnace gas showing 
mean pressures up to 118 lb. per square inch. This gas was 
above the normal calorific value of blast-furnace gas, as it is 
likely that the gas Professor Hubert refers to was also, judging 
trom his remark that the higher calorific value exceeds the lower 
value by about 10 per cent., which could not be the case with 
normal blast-furnace gas. On coke oven gas a similar engine— 
27jin. cylinders—gave cards showing mean pressures up to 
121 1b. per square inch, and on reference to Mr. Humphrey’s 
paper above mentioned it will be seen that on the tests of the 
“* Premier ’’ engines the indicator cards showed from 107.4 Ib. 
to 110.1 lb. per square inch mean pressure with a maximum 
pressure of about 325 Ib. per square inch working on Mond gas 
of 143 B.Th.U’s. per cubic foot, lower value. Owing to the high 
percentage of hydrogen in that gas it was necessary to keep the 
compression low, and nevertheless the thermal efficiency at 
two-thirds load was 25.59 on brake horse-power. 

The highest mean pressure that I have met with occurred on a 
“Premier”? scavenger tandem engine with 27jin. diameter 
cylinders running on Sheffield town gas. The compression pres- 
sure was about 120 Ib. per square inch, the maximum pressure 
about. 430 Ib. per square inch, and the mean effective pressure 
141 Ib. per square inch. The valve arrangements on this engine 
were different to those described in Mr. Humphrey’s paper, and 
the volume of scavenging air was less ; but both engines had, 
indeed, what has been a feature of “‘ Premier ” horizontal engines 
since 1889, viz., a bustion chamber without pockets, the 
valves being almost flush with the wall of the combustion 
chamber. 

Professor Hubert does not mention the fact that in the 
“Cockerill ” engine, as shown in your illustration, the pockets 
with the valves have been greatly reduced as compared to 
German practice, and if this is a new feature in the engine it 
deserves to be put at the head of the list of improvements, as it 
has probably more to do with the excess mean pressure over the 
figures he gives for German engines than the new valve gear. 
Whether overhung cranks are an improvement or not is a 
moot point, because although they made good on slow-speed 
steam engines with maximum pressures small in comparison to 
those of gas engines, it does not follow that they are best for the 
latter. Certain it is, that to exploit fully the advantages of the 
overhung crank the diameter of the cylinder should be small in 
proportion to the stroke, as is the practice with the high-pressure 
cylinders of steam engines. But as the initial pressures in gas 
engines are, say, about twice as high, the stroke should be con- 
siderably longer in proportion than that of the steam engine. 
Therefore the “‘ Cockerill”’ engine with cylinders 1.3m. dia. 
and 1.5m. stroke does not seem a good case for overhung 
cranks. American practice, however, seems to have given a 
lead in this matter. 

In the year 1897 some “Premier” single-cylinder single- 
acting engines rated at 180 brake horse-power with overhung 
cranks were built and had a diameter to stroke ratio of .61, but 
it was not considered a good proposition to continue their manu- 
facture. J. H. Haminron. 
Sandiacre, near Nottingham, 

November 29th. 








TROUBLE WITH A CHAIN DRIVE. 


S1r,—The trouble is, I suggest, due to inertia effect, and is 
probably incurable with a rigid drive on the first step. 

Some form of spring buffers on the small or large chain wheel 
seems called for. Preferably on the large one on engine shaft. 
Or, possibly, a much heavier fly-wheel, but of success in this 
latter way I am not sanguine. 

The type of engine, its low speed, and date of construction 
makes me think it likely that there is a great cyclical variation 
of speed. 

All the heavy chains and chain wheels have to follow this 
variation—the drive being rigid—with the result that heavy 
acceleration and retardation stresses are produced, and have 
to be transmitted by the chains. 

The case is, I think, exactly parallel to an attempt— 
finally successful—made many years ago to drive a col- 
liery ventilating fan by a  direct-connected gas engine. 
The engine had hardly got up speed when the bolts in the 
connecting flanges sheared. A friction clutch was then put 
in and lasted an hour or two. Successively stronger ones were 
then tried until, if my memory serves me, this 50 horse-power 
drive was transmitted by a clutch rated at 2500 horse-power, 
which lasted about a week. The trouble was due to the fan 
having an inertia moment about equal to the engine fly-wheel, 


its duty of damping out the cyclical variations of speed, it shared 
this duty with the fan. 

The whole of this energy flux had, of course, to pass through 
the coupling, and the actual arc of oscillation being small the 
load was great. 

A spfing coupling was designed and fitted, and the drive was 
suceessful. Actual observation of the relative movements of 
the pling b howed a flux of energy through the 
coupling at the rate of some 1800 horse-power. 

Of course, the work done by the fly-wheel of a gas engino is 
much larger—for the rated power of the engine—than in the 
case of a steam engine. But the effects are the same in kind, 
though reduced in value. What your correspondents have 
done in effect is to increase the fly-wheel inertia by auxiliary 
fly-wheels driven by chains. These act to reduce the engine s 
cyclic variation, absorbing energy, when the speed of rotation 
is rising, and supplying energy when the speed is falling. ‘The 
total motion about a point in space and relative to the true 
mean position being small, the force is correspondingly large. 

I think that the salvation—more or less—of the drive is the 
final belt drive providing a cushion in front of the driven 
machinery. Had the final drive No. 3 been by chain they would 
not perhaps have stood for ten minutes. 





Geo. T. Parpor. 
Angmering, November 27th, 1920. 


THE SEVERN TIDAL POWER SCHEME. 


Smr,—The desire to do something big should not fog the 
question of the best use of tidal power. 

The main features of the Severn scheme are :— 

(1) Distributing from one centre immense power to be chietly 
used in localities where coal is at its cheapest price and power 
plant already exists, to be scrapped if the new power is used. 

(2) Distributing the power electrically after it has been dis- 
counted by six transformations, four of the order of 95 per cent. 
and two of the order of 80 per cent. The power usable is then 
50 per cent. of the power generated by the tide turbines, less thw 
transmission losses. 

The financial defects of so large a scheme I will not go into ; 
they are, however, sufficiently serious. 

A more rational way of initiating the use of tidal power is to 
supply it locally so as to afford facilities for the establishment of 
new industries, as was done at Niagara. There are numerous 
estuaries on our coasts where from 1000 to 10,000 horse-power 
might be secured and distributed locally, at a tithe of the cost 
of the Severn scheme. 

In many cases there are hills in the immediate vicinity of the 
dams affording sites for the accumulator reservoirs and where 
the tide turbines might work centrifugal pumps pumping direct 
to the reservoir. 

“The pumps would be grouped to work in parallel during spring, 
and in series during neap tides. 

The power might then go to the mills or factories direct as 
water power or, where necessary, be converted into electric 
current. 

In the former case 30 per cent. more power would be saleable 
than on the Severn method. I have worked out two actual 
examples of West Country estuaries, where the tides are com- 
paratively low, and the results appear satisfactory as regards 
power and cost. 

The most economic use of tidal energy is that derived by con- 
verting now useless estuaries into tidal basins for the location of 
new industries, thus helping to decentralise population, securing 
a moral as well as a material advantage. 


Ewell, November 28th. Henry Davey. 


WASTED WATER POWER. 


Sir,—The scheme to impound the tidal waters of the Severn 
is just now attracting almost world-wide attention. I am only 
a man in the street. Of engineering I know nothing. But as | 
understand this scheme, of the merits of which I know and say 
nothing, it is to release, when the tide permits, the imprisoned 
waters in a huge dam to be constructed at a cost estimated at 
thirty millions. This water is to flow through turbines and gencr- 
ate electricity and consequently power. The whole scheme is 
founded on the construction of a dam. 

Now, on the Manchester Ship Canal we have a series of huge 
dams. The depth of the canal is uniform—28ft. The first locks 
are at Mode Wheel and pen back the waters of the Irwell for 
distance of two miles. The surplus water escapes through 
sluices. The next locks are at Barton, about two miles further. 
The surplus water here again runs through sluices. The next 
locks are at Irlam, about four miles further. The next locks are 
at Latchford, many miles away, but as the waterway below is 
semi-tidal I say nothing about these. Now we have three huge 
dams, already constructed, about 150ft. wide at the top and 
120ft. wide at the bottom and 28ft. deep, and with a fall of 16ft. 
at Irlam and never less than 8ft., from which water has been 
passing day and night for the past twenty-six years. That this 
surplus water is capable of being applied in the production of 
immense power is certain. But can it be done as a successful 
commercial enterprise ? That is the question I, as one of the 
men in the street and one of the sorely burdened ratepayers of 
Manchester, wish to have answered in the columns of your paper, 
and if you will kindly insert this letter at your convenience you 
will confer a great favour on myself and many shareholders in 
the Canal company. ArTuur NEWMAN. 
Manchester, November 29th. 





CROWN MAGNETIC MOTOR CAR, 


Sir,—We notice in your paper that you state that the Crown 
magnetic car is being handled here by the Magnetic Transmission. 
Company, Limited, of High Holborn. We beg to state that we 
hold the sole concession for Europe and all British Dependencies 
for the Crown magnetic cars, this concession being granted to 
us by the Magnetic Transmission Company. 
Pp. Le Grick Etrers, Limtrep, 
R. Le Grice Evers, Managing Director. 

London, 8.W. 3, November 26th. 





Tue incorporation of the Coast Range Steel Company, 
Limited, with a capital of 15,000,000 dols., is announce 

in Vancouver. The new concern is controlled by British 
interests and proposes to spend 50,000,000 dols. on the 
establishment of iron and steel plants in British Columbia. 
The Provincial Government, it is stated, will pay a pro- 
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with the consequence that instead of this fly-wheel performing 


duction bounty of 3 dols. per ton on pig iron. 
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Railway Matters. 


Tue American Locomotive Sales Corporation has 
received orders from the Paris-Orleans ay for fifty 
large passenger locomotives, and from the Chemins de 
Ker de la Province de Santa Fé for ten “ Pacific ”’ loco- 
motives. . 

A STATEMENT made by the President of the Board of 
‘Vrade on the 22nd ultimo shows that during the six months 
ended October 31st the imports of new steel rails into this 
country amounted to 4628 tons, the declared value of 
which was £100,457. 


AmonGst the matters that Lord Colwyn’s Committee 
on railway agreements will have to consider is that the 
War Office undertakes to maintain the locomotives and 
wagons lent by the railway companies for use overseas, 
hut, according to the Minister of Transport, on the 22nd 
ultimo, the companies made no reduction in the amount 
of rolling stoek for whieh they claimed maintenance. 


Ara meeting of the directors of the London and South- 
Western Railway on the 18th ultimo, Major Gilbert S. 
Szlumper, A.M, Inst. C.E., ae. ome to Mr. T. M. 
Williams, was appointed to s . Williams, who 
has retired owing to ill-health as docks and marine 
manager at Southampton. Major Szlumper is well known 
to our readers as having been secretary of the Railway 
Executive Committee during the war. 

Durinc the month of August, practically 100 million 
passengers were carried on British railways, as compared 
with 104 millions in July. The increase in fares from 
August 5th explains the decrease, as it explains the rise 
in the average fare paid per r from 22.08d. in 
July to 22.61d. in August. There were 484,675 passengers 
by excursion trains, who paid an average of 35.03d. Of 
these, 1002 travelled first class, paying an average of 
62.75d, 

Tue Furness Railway Company has withdrawn its 
steamers from Lake Windoeaers for the winter and 
substituted a road motor omnibus service. The vehicles 
run between the railway terminus at Lakeside—at the 
southern end of Windermere—and Ambleside, a distance 
of 15 miles, for which 90 min. are allowed. Whilst it is 
not expected that the motor service will be profitable, any 
loss will be less than that incurred by the steamers in the 
winter. 

Tue Ponsanooth, Pascoe and P viaducts on the 
Great Western Company’s Truro-¥ uth branch, all 
of timber and built by Brunel, need renewals. The first- 
named is to be renewed in steel in its present position, but 
the renewal of the other two is to be avoided by a deviation 
of the railway. The change at Penryn will necessitate the 
reconstruction of the platforms at Penryn station, but the 
station buildings will not be affected. A reverse curve 
will be eliminated also. 

For the first time since the monthly returns of receipts 
and expenditure were started by the Ministry of Transport 
the figures for September showed a revenue in excess of 
the expenditure. The excess was one of £228,000, and an 
accompanying memorandum says that for Great Britain 
the surplus was £330,000, which indicates what is being 
lost by the political disturbances in Ireland. Owing to the 
increased rates the goods receipts in September were 50 
per cent. greater than in August. 

TeNnpERS, which are to be delivered by March 15th, 
1921, are invited by the Government Railways of Queens- 
land for the supply of thirty-five twelve-wheeled Class 
C19 passenger locomotives, for 42in. gauge. Cylinders 
19in. diameter by 23in. stroke. ‘The tenders are to have 
two four-wheeled bogies each, The approximate weight 
of the engine and tender empty to be 66 tons, and the 
maximum overall length 49ft. 3jin. Engine wheels 4ft. 
diameter and tender wheels 33in. on the tread. 

THE twenty-ninth anniversary, on October 26th, ‘of the 
establishment of the Empire State Express, which used 
to cover the 439 miles between New York and Buffalo 
in eight hours with four stops—nine hours are now taken— 
furnished the New York Central Magazine with an oppor- 
tunity to give a sketch of the history of that train. The 
article contradi¢ted the report, reproduced in this column 
on November 5th, that the celebrated ine No. 999 
was being dismantled. The engine has its number 
changed and is still in work, 

At the sitting of the Railway Rates Advisory Com- 
mittee on Wednesday, the 24th ultimo, the Chairman, 
Mr. Gore-Browne, announced that he had just received 
a letter from the Secretary to the Ministry of Transport, 
which said: ‘The Transport Bill, which will deal with 
the future of the railways, is in course of preparation. I 
am very anxious to know when the Minister is likely to 
receive the report of the Rates Advisory Committee 
dealing with rates, machinery and amendments of the law 
which will be involved in the proposals of the Committee.” 


Tue inner harbour at Holyhead, the use of which, 
when its deepening is completed, will reduce the payment 
to the London and North-Western Railway Company for 
the conveyance of the mails between Holyhead and Kings- 
town, adjoins the railway station and hotel, and is the 
property of the railway company, According to the 
answer to a question in the House of Commons on the 
22nd ultimo, the work of deepening the inner harbour 
has not yet been begun. The matter was the subject of 
negotiations between the railway company and the 
Ministry of Transport. : 

In this ‘column of our issue of May 7th, we 
raised an objection to the swing doors on the new 
electrical stock of the Metropolitan Railway. The railway 
company has found other objections, one of which is the 
fact that, with 60 many doors, passengers are inciined 
to hesitate as to which to make for, and so the five single 
swing doors on each side are to be replaced by three double 
sliding doors. The seats will be in four sets—the outer 
sets will each seat nine and the inner will each seat sixteen. 
There will be a pair of doors between the inner sets of 
seats and a pair of doors between each outer set and the 
adjoining inner set. The cars in general use on the Metro- 
politan have a double door in the middle and a single 
one at the extreme ends, 








Notes and Memoranda. 


_ 


For some years before the war H.M. Inspectors of 
Explosives had been pressed to obtain approval of the 
con of explosive in petrol-driven vehicles, but in 
view of the number of fires occurring in connection with 
such vehicles they considered they would not be justified 
in accepting the risk involved. From the very outbreak of 
war, however, the employment of petrol-driven lorries 
became a matter of necessity, and it was therefore deemed 
desirable to legalise the position by obtaining the approval 
of the Secretary of State to the temporary use of these 
vehicles under certain specified conditions for the carriage 
of explosives during the war only. As a result, however, 
of the vast experience gained at home and abroad during 


the four years of war, the authorities recommended that | 


this approval should be made permanent, subject to certain 
conditions which can be obtained on application to H.M. 
Inspectors of Explosives. In October last these facilities 
were further extended by the approval of the conveyance 
in any mechanically driven vehicle of modern design of 
small-arm nitro-compound in quantities not exceeding 
500 Ib., provided all reasonable precautions are taken to 
prevent accident. 


Ir is usual to consider the amount of air required for the 
eombustion of coal in terms of its weight per pound of the 
fuel. In a recent article in Power some interesting results 
are obtained by expressing the weights of the air and fuel 
in terms of their respective volumes. Thus with an air 
supply 40 per cent. in excess of the theoretical require- 
ments, and coal conteining 10 per cent. of ash, about 
14.6 pounds of air are required per pound of fuel. Since 
the pressure of the atmosphere on each square inch of the 

’s surface at sea level is 14.7 pounds, all the air 
directly above a square inch of the earth’s surface weighs 
14.7 pounds. The earth’s atmosphere is estimated to 
exied for a distance of over forty miles from the earth’s 
surface. Such a column of air, lin. square and over 40 
miles in height would be sufficient completely to burn .the 
pound of coal if it could be brought in contact with the 
fuel. The pound of coal would occupy a column 3ft. high 
with a one square inch base. A similar mass of air on the 
ground would, of course, occupy a smaller volume because 
of the greater and uniform density of the air at the earth's 
surface. At 62 deg. Fah. and normal atmospheric pressure 
a column of one square inch cross section is 5} miles 


By means of a method of chemical analysis, in which.the 
electric arc is utilised, Mr. W. R. Mott, an American 
research chemist, claims to identify readily about sixty- 
five elements, picking them out from their ores, ecom- 
pounds with oxygen, or alloys. According to the Chemical 
Trades Journal, the apparatus required is simpler than 
that for spectroscopic analysis, and includes a carbon arc 
lamp so enclosed as to project upon a screen an image 
magnified 20 diameters. A half-gram sample of the 
material to be tested is placed in a cup-like cavity, two- 
fifths of an inch wide and deep, hollowed out of the 
positive lower carbon of the pair. The elements are 
recognised by various phenomena, including the nature 
and colours of the material deposited on the carbon pole 
from distillation, the smoke, sparks, and flame-tip colour 
shown, and the odour of the fumes emitted, with many 
other peculiar characteristics. The smoke emitted from 
the hot upper carbon when the arc is broken ap only 
when molybdenum is present, being a delicate test for that 
element. The presence of calcium is shown by its peculiar 
red colour, and characteristic odours reveal iodine, arsenic, 
and tungsten. Many elements difficult to determine in 
other ways are said to be clearly identified by this new 
system. 

By a theory now being developed at the United States 
Forest Products Laboratory, states the Engineering News 
Record, it would seem reasonable to expect that any 
material which is poisonous enough to kill an organism of 
any kind must necessarily be soluble in the body fluids of 
that organism, and the chief body fluid of timber-destroy- 
ing fungi and wood borers is water. Wood preservatives 
now in use are of two distinct types—inorganic salts, such 
as zinc chloride, which are very soluble in water ; and oils, 
such as creosotes, which are generally considered to be 
insoluble. The solubility of creosote is usually considered 
so slight as to be neglected, but experiments indicate that 
certain constituents of creosote are sufficiently soluble in 
water to make it poisonous for wood destroyers. Creosote 
oil may therefore be considered as consisting of two groups 
of compounds, one of these being sufficiently soluble in 
water to render it toxic; the other insoluble in water and 
hence not toxic. The non-toxic oils act as a reservoir for 
the toxic oils and feed them slowly to the meisture in the 
wood. Zinc chloride has no reserve supply, all the 
material being soluble in the usual amount of moisture 
present in air-dry wood. Creosote oil may have a con- 
siderable reserve supply stored in the oil itself, this supply 
being fed to the wood as needed. 


SEVERAL new instruments, most of them of German 
manufacture, have been recently carefully studied in 
America, with the object of obtaining information con- 
cerning the future design of aeronautic instruments, states 
the Journal of the American Institution of Electrical 
Engineers. One German instrument—the Bamberg 
distant compass—depends for its operation upon the 
characteristic of selenium, which causes a variation. in 
its electrical resistance with any change in the intensity 
of illumination falling upon it. The installation is so 
arranged that the compass itself may be mounted in 
the tail of the aeroplane at a distance from all disturbing 
magnetic influences. The bowl of the compass con- 
tains two electric bulbs diametrically opposed, which 
throw their rays through a lens which concentrates them 
upon two corresponding selenium cells mounted on a 
bridge extending across the top of the bowl. A metal 
dise, corresponding to the card of the ordinary compass, 
is cut in such shape that it acts as a blind for the illu-| 
minating elements. Thus the intensity of lighting of the 
selenium cells is varied in accordance with the position 
of the magnetic element carrying this disc. The position 
of the magnetic element is made known to the pilot by 
the indications of a suitably calibrated ammeter. 





Miscellanea. 





A LARGE seam of good coal is said to have been dis- 
covered, only covered by a thin layer of soil, near 
Habarovsk, tern Siberia. 

. THE amatgemenis for the loan of 15,000,000f., by 
Belgian and Dutch financiers, to China, for the purpose of 
continuing the construction of the Lung-Hai Railway, are 
said t0 havebeen completed. Already over £5,000,000 
of Belgian money has been spent on the line, during the 
first five years of the Republic, and 276 miles of track laid. 


AccorpiIne-to information from Peking, published in 
the Trans-Pacifie, negotiations between the Chinese War 
Office and the Marconi Wireless Telegraph Company of 
England, for a loan of £13,000,000 for the establishment of 
fifty wireless stations are now practically concluded. Owing 
to opposition of the Navy Department, however, there is 
some doubt that the agreement will finally be signed and 
made effective. 

A L4Rcz plant for the.manufacture of fertilisers is being 
erected at an explosive works near Cape Town, states the 
Chemical Trade Journal, Superphosphates, basic phos- 
phates, and nitrogenous fertilisers will be made, and it is 
stated that-small quantities will be available for the coming 
Season. When the plant is running at full capacity— 


which will not be until next year—it is expected to satisfy 


the entire demand of South Africa. 

Tue Swiss Government, which has been exploring for 
iron ore deposits for several years, has discovered one 
of about 1500 acres in the Frick Valley. According to a 
contemporary, some 15,000,000 tons have been estimated, 
with less than half of the deposit explored, <A furnace plant 
is to be established, with the State as part owner. Elec- 
trical smelting will be employed, with’a saving, it is antici- 
pated, of nearly three-fourths of the coke burnt in ordinary 
furnaces. 


Coat mined in France during 1919 totalled 21,610,000 
tons,,as compared with 26,322,000 tons in 1918. It is 
estimated that the present monthly requirements are 
5,600,000 tons, and that in 1920 it will be necessary to 
import at least 45,000,000 tons from foreign countries. 
The amount of coal imported into France during 1919 and 
the first four months of 1920 was as follows :—England, 
15,300,000 tons; Belgium, 1,700,000 tons; Germany, 
2,000,000 tons ; total, 19,000,000 tons. 

Onty two offers were received by the United States 
Shipping Board for the shipbuilding plant at Hog Island, 
states the Iron and Coal Trades Review, both of which 
were rejected because they were too low. One was from 
the Barde Steel Corporation for 4,000,000 dols., while the 
other was from the New Jersey Machinery Exchange for 
4,268,750 dols. The American Government’s investment 
in the Hog Island plant totals 69,000,000 dols. The Board 
had hoped to realise at least 20,000,000 dols. for the yard. 


Ir is stated that there are, at present, some 500,000 tons 
of shipping lying idle in the ports of Japan. The depression 
in the shipping business has led to a proposal that the 
principal Japanese companies should be amalgamated 
by the Nippon Yusen Kaisha, the leading company, taking 
over the Toyo Kisen Kaisha and the Kokusai Kisen 
Kaisha. With this effected, it is thought that the Nippon 
Yusen Kaisha would be able to absorb the Osaka Shosen 
Kaisha, the principal rival of the N.Y.K. Both the com- 
panies have a capitalisation of 100,000,000 yen—nominally 
£10,000,000—as has also the Kokusai Kisen Kaisha, but 
the N.Y.K. easily occupies the strongest position. 


GERMANY’s trade with China is creeping slowly but 
steadily up again. To her were shipped during September 
small quantities in each instance, hides, peas, wood oil, 
black tea, egg products, lard, camel’s wool, and antimony 
regulus. German beer was, it has been reported, the first 
of her exports to arrive here, and lest month’s returns 
show the increasing figures of 1600 dozen. Shanghai also 
received from the same source a few dozen of brandy, 
230 dozen miscellaneous wines, small shipments of paper, 
iron and steel, buttons, mirrors, clocks, needles, &c., and 
the largest quantity exported by any country other than 
the United States, Haikuan taels 147,875 of aniline dyes. 


Tue sailing barque Portugal, owned by the Empreze 
Portuense de Transportes Martimos, Limited, is at present 
in the Clyde being converted into an auxiliary by William 
Beardmore and Co., Limited, of Coatbridge. The vessel, 
which is of steel, has a deadweight carrying capacity of 
2000 tons. She is being fitted with twin-screw “ Beard- 
more ” oil engines of 200 brake horse-power each, which, 
it is estimated, will give the vessel a speed of 7 knots. 
The engines are directly reversible by sir, a feature of the 
‘** Beardmore ” type, and are fitted with a special propeller 
de-clutching arrangement for use when the machinery is 
not required. In addition to the main engines, there is 
an auxiliary set driving an air compressor and a general 
service pump, and a smaller set driving a dynamo for 
lighting purposes. Extra large fuel tank capacity has 
been arranged for, so as to enable the vessel to bunker in 
ports where the fuel can be had at an advantage. The 
conversion and installation are being carried out to the 
requirements of Lloyd’s Register of Shipping. 

Accorp1ne to recent statistics, the occupation of boys 
in underground mines is slightly less dangerous than that 
of persons over sixteen; the average death-rate for the 
past ten years per 1000 persons employed underground 
being 1.33 in the case of lads under sixteen and 1.47 in 
the case of persons above that age, the average for both 
classes being 1.46. It is stated in an official report that 
the total number of persons employed underground at all 
mines in the United Kingdom in 1919 was 958,133, of 
whom 903,936 were above sixteen and 54,197 under that 

Of the total number, 1063 were fatally injured by 
accidents underground, 47 being under sixteen and 1016 
above sixteen, giving a death-rate per 1000 of 0.87 in 
the former and 1.12 in the latter class of age, the figure 
for the whole being 1.11. The corresponding figures for 
1918 were :—807,086 people employed underground, 
748,704 of these above sixteen and 58,382 under sixteen ; 
the number of deaths from accidents underground was 
1220 above sixteen and 74 under sixteen, together 1294 ; 
the death-rate per 1000 being 1.63 and 1.27 respectively, 
or 1,60 for all employed underground, 
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Steel Research. 


THERE are at the present moment numerous signs 
of healthy dissatisfaction among the more advanced 
engineers in regard to our existing knowledge of steel. 
The publication of the large and finely illustrated 
report by the Steel Research Committee for which 
the Institution of Automobile Engineers is largely 
responsible, and its discussion before that Institution 
furnishes some of these signs. This report records 
a large number of tests, carried out in parallel by a 
number of competent investigators, on a series of 
steels corresponding to the limits set up in the British 
Standard Specifications for Automobile Steels, as 
drawn up by the British Engineering Standards 
Association, and the valuable data of the report 
serve as a justification for these specifications. The 
steels tested are substantially those already specified, 
and the tests precisely those usually employed for 
specification purposes. Since the specifications were 
drawn up by or under the advice of men eminently 
competent to say what tests each type of steel could 
be expected to fulfil, it is satisfactory, if not surprising, 
to find that on the whole these elaborate and expen- 
sive tests fairly confirm the specifications. Such a 
standpoint, however, serves mainly to emphasise the 
need for further knowledge. If, for example, the 
specifications were to be appreciably relaxed, or their 
range widened, what would be the effect on the 
properties of the steels that would thus become 
admissible ? Are the limitations of impurities neces- 
sary or sufficient ? Would a few of the erratic results 
which the Research Committee has swept to one side 
by its method of reaching the final—or X, as they 
are called—curves, be eliminated if the specifications 
were made more stringent in regard to chemical 
composition @ 

That is one aspect of the question. Still more 
important is another. Do the tests which are em- 
ployed in the specifications, and which have also 
been used éxclusively in the “research,” really 
measure the service value of the various steels ? 
This is, of course, a very wide and ,fundamental 
question, but it is one which is being pointedly asked 
by designers and constructors in many fields, most 
notably in the field of aircraft. In his presidential 
address to Section G of the British Association at 
Cardiff, Professor C. F. Jenkin raised this issue very 
strongly, suggesting that for many purposes such 
data as the “ yield point ” and the “ ultimate stress ” 
were of little or no value, and that the real informa- 
tion required was the intensity of fatigue stresses 
which a given material could withstand. We do not 
propose, in this place, to enter upon any detailed 
discussion of the meaning, interpretation or merits 
of various forms of mechanical tests. That is a wide 
subject, and upon some of its aspects—for instance, 
that of the notched bar impact tests—there has 
already been a good deal of sharp controversy. The 
fact remains clear beyond doubt that among the men 
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wide divergencies of view as to the value of any or 
all of our current mechanical tests. The very exist- 
ence of such divergent opinions points directly to the 
fact that our existing knowledge is insufficient and 
that there is need—and urgent need—for immediate 
further research: which shall be aimed at the funda- 
mental problems. Now, we believe that the newly 
established: Aeronautical Research Committee, of 
which Sir’ Richard Glazebrook is chairman, proposes 
to undertake or to encourage a certain amount of 
such research, through ‘the machinery of its sub- 
committees and panels, and with the aid of the 
facilities available both in the Government labora- 
tories at Teddington and Farnborough and at some 
of the universities. This, as far as it goes, is excellent, 
but it is surely not sufficient. These fundamental 
matters affect all tvpes of engineering construction, 
not merely that of aircraft. It is true, of course, 
that in aircraft design the saving of weight is of such 
supreme importance that the fullest utilisation of 
every ounce of material attains a degree of importance 
which is not approached. elsewhere, and this plea is 
a sound justification for a policy by which an aero- 
nautical body undertakes the study of the funda- 
mental properties of materials. Actually, however, 
the economical utilisation of materials of construc- 
tion is of fundamentaf importance in other branches 
of construction. In the Navy, for example, weight- 
saving is nearly, if not quite, as important as it is in 
aircraft, while in all types of construction we are 
compelled to leave wide margins of “safety” in 
order to cover the wide margin of ignorance by which 
we are surrounded. Surely, then, the study of these 
fundamental questions should be a matter of the very 
greatest concern to all branches of engineering, and 
should call for a strong and united effort supported 
by all those branches, instead of being left in the 
hands of those who are compelled to deal with it as 
best they can, and with resources which the existing 
state of the exchequer is bound to restrict severely. 

It is not, perhaps, very easy to suggest the best 
form which such an effort should take, but we see 
an example of such a thing in the support which has 
recently. been given to the University of Illinois to 
enable it to set up a really extensive and well-equipped 
laboratory for the sole purpose of. studying the 
phenomena of fatigue in metals. All the makers 
and users of steel, and the users of articles made of 
steel, are directly interested in this matter. Is there 
no organisation among our great Institutions or in 
the Department of Scientific and Industrial Research 
which can bring them together for the support of 
such a work? It is, perhaps, a difficult moment in 
which to appeal to the great industries to support 
long and costly research; yet the road to lasting 
success—in spite of high costs of material and labour 
—surely lies through better knowledge, which will 
allow of greater economy in all kinds of construction. 

It is true also that the number of competent research 
workers who could deal with such questions is at 
present very limited, but could not some of them, 
at least, be gathered together in a special Research 
Institution to be devoted to the study of the funda- 
mental properties of materials in general, and of 
steel in particular ? The knowledge, and the research 
leading to it, are urgently needed ; the whole of the 
engineering and allied industries of the country will 
reap the benefit of such work. Can they not be in- 
duced to support it liberally and strongly ? 


Heating Supface. 


We do not propose now to discuss the subject 
of heating surface from the point of view of relative 
values, but‘ rather to ask what is heating surface, 
and how should it be estimated ? Are we to base 
calculations on the inside or outside surfaces of 
boiler tubes, fire-boxes and combustion chambers ? 
In other words, are we to estimate on the super- 
ficial areas of the fire contact or water contact 
surfaces ? At thé risk of traversing some old ground, 
we would like to discuss this question, not so much 
with the idea of arriving at a definite conclusion 
as to which of these methods is correct from a scien- 
tific standpoint, but rather with the object of estab- 
lishing a standard means of computing a dimension 
which is of prime importance. In the first place, 
we must devote some attention to the question, 
What is heating surface ? It has been well answered 
by one authority who states that it is “ that part of a 
locomotive boiler exposed to heat action on one 
side, and available for the evaporation of water on 
the other. Usually divided into fire-box heating 
surface and tube heating surface.” The authority 
from which we have quoted does not mention super- 
heater surface, and rightly so, in our view, for, 
strictly speaking, the superheater does not con- 
stitute heating surface, and should not be reckoned 
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to the figures for evaporative heating surface, and | 


the sum given as being the total heating surface. We 
hold the view that the two should always be kept 
separate and distinct. In America this is, we believe, 
standard practice, and for our part we should 
like to see it the rule here. It is misleading to 
call the sum of evaporative surface and superheater 
surface the total heating surface, and when the heating 
surfaces of boilers fitted with superheaters are to be 
compared it is probably better to use such a term as 
‘equivalent heating surface,’ which is a value 
approximately equal to the amount of evaporative 
surface necessary to produce the same power. We 
do not say that the formula now used to express 
equivalent heating surface is the best that could be 
used; that may or may not beso, but at any rate 
it gives a fairly correct idea, and certainly supplies a 
distinct want. 

We may turn now to the methods used in computing 
evaporative heating surface and the area cf super- 
heaters. Authorities, we find, disagree. One text- 
book states that “the usual rule is to consider as 
heating surface all surfaces that are surrounded by 
water on one side, and by flame or hot gases on the 
other, using the exterior instead of the interior 
diameter of the tubes for greater convenience in cal- 
culation.” So far as locomotive boilers are concerned, 
we have always understood that the practice has been 
to estimate on the inside surface of the fire-box and 
the outside surface of the tubes, and this practice 
would appear to be based on the thought which 
prompted the rule laid down in the text-book from 
which we have quoted. We have no quarrel with this 
ruling, but we feel bound to comment on the reason 
put forward for using the outside surface of tubes— 
“for greater convenience in calculating.” This 
cannot be said to be a very scientific method of dealing 
with a technical subject, although we freely admit its 
practical utility. If we can, for the sake of con- 
venience, estimate on the outside surface of the 
tubes—that is, the water contact surface—and still 
be happy with the figures thus obtained, why, we 
ask, should we not take the outside surface of the fire- 
box ? The error, if there be any, in doing so would 
be no greater—in fact, practically speaking, not so 
great—for the-reason that the difference between the 
inside and outside areas of a given fire-box would 
not be nearly so much as the combined difference 
between the inside and outside superficial areas of, 
say, 250 tubes. But why not harmonise the two 
and estimate on the water contact surfaces only, for, 
after all, they constitute the surfaces of contact 
which in reality directly give up their heat to the 
water. The inside surfaces can be at the most only 
heat-absorbing surfaces. Efforts have been made to 
increase the heat-absorbing surface, relatively to the 
outside or water contact surface of the tubes, but 
they have not been marked with much success, and 
such devices are never employed here or in America. 
A boiler fitted with “Serve” tubes was amongst 
those tested at St. Louis in 1904. The summary of 
those tests issued said, on this particular point, that 
“The value of the ‘ Servé’ tube over the plain tube 
of the same outside diameter either as a means of 
increasing capacity or efficiency was not definitely 
determined.” From this statement we conclude that 
no very noticeable difference could be seen in the per- 
formance of the boiler fitted with the ribbed tubes, 
and if such was the case it would seem that the outside 
or water contact surface is the governing factor when 
considering the evaporative power of boiler tubes. 
When we come to consider the heating surface of 
superheaters we find that the usual method is to 
estimate the heating surface by taking the inside or 
steam contact surfaces, and while we do not say that 
this proves the case for those who hold the opinion 
that water contact areas should be used when calcu- 
lating heating surfaces, it does at any rate, we think, 
give some colour to their views. We have seen figures 
given for the heating surface of locomotive boilers 
in which the fire-box surface was measured by taking 
the area of the fire-side surface, that of the tubes 
being based on the water side, and the heating surface 
of the superheater measured by taking the fire contact 
area. We have also seen heating surfaces measured 
on the fire side of the tubes and fire-box ; and again, 
we have seen evaporative surface measured on the 
fire side of tubes, flues, and fire-box, and the super- 
heating surface on the fire side of the elements. For 
our part we are ready to accept any method of com- 
puting heating surface so long as it is either wholly 
one or wholly the other; that is, let. us have either 
water contact for the evaporative surfaces and for the 
superheater steam contact surfaces, or fire. contact 
areas in all cases. We dislike methods whose only 
asset is their supposed convenience, and if the prac- 
tical difficulties of estimating the interior surfaces of 
tubes are considered so great as to preclude the general 
adoption of this system of measuring their heating 





surface, let us by all means use the outside diameter 
and adopt the outside\dimensions of the fire-box, and 
so harmonise the method. In practice we believe it 
is just as easy to use the interior surface of the super- 
heater elements as the outside surface, and thus by 
adopting the means we propose we readily have a 
simple method which could be standardised, and which 
at any rate has nothing of a contradictory nature 
about it. As we have already said, we have no strong 
opinions as to the relative values of the two methods 
of calculating heating surface, but we do feel that it 
is important to standardise the system of measuring 
boiler heating surfaces, both evaporative and super- 
heating. 

Simple as this subject may seem, it is nevertheless 
true that until some standard method for computing 
heating surface has been adopted and put into prac- 
tice we cannot, at any rate so far as locomotives are 
concerned, select at random engine and boiler tests, 
and make intelligent comparisons, for the simple 
reason that we cannot be sure of heating surface 
values given being strictly comparable, and till this 
can be done we cannot accurately compare the per 
formance or even the dimensions of boilers. A 
standard method of computing the evaporative 
heating surfaces of locomotive boilers, and the heating 
surface af superheaters is sorely needed. 








Tidal Hydro-Electric Scheme for 
the Severn. 


THE outlines of a somewhat grandiose scheme for 
the utilisation of the ebb and flow of the river Severn 
for the production of electrical energy were made 
public towards the end of last week. The scheme has 
been formulated by the Civil Engineering Department 
of the Ministry of Transport, and the names of Sir 
Alexander Gibb and Messrs. J. Ferguson and T. R. 
Menzies are mentioned as being responsible for its 
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PROPOSED BARRAGE IN THE SEVERN ESTUARY 


development. Briefly stated, the proposal is to 
construct a dam across the river nearly at the place 
where the tunnel crosses under it, and, by the em- 
ployment of turbines and electric generators, to pro- 
vide a continuous supply of energy in excess of half 
@ million horse-power during a ten-hour day, with a 

-load capacity of over one million horse-power. 
The difficulty of the procession of the tides is to be 
got over by using excess energy at times of maximum 
production of current to pump large volumes of water 
into a high-level reservoir, the power produced by 
that water as it is allowed to fall again to sea level 
being employed to produce electric current. 

It is pointed out that the power available in the 
Severn by reason of the ebb and flow of the river is 
largely in excess of all the potential sources of inland 
water power within the United Kingdom put together ; 
and that it is also considerably greater than the total 
power which is practically obtainable from the 
Niagara River at the Falls. It is claimed, moreover, 
that the Severn is unique in that it possesses all the 
features which are essential for the economic develop- 
ment of tidal water power on a large scale. If has, 
first of all, an exceptionally high range of tide and an 
estuary of large capacity. Then, too, it occupies an 
ideal geographical situation in relation to the indus- 
trial centres of the country, while there is abundance 
of suitable land along the banks of the estuary for 
the further development of industrialism. Fishing 
interests have not been forgotten, and it is believed 





——————— 


that so far from being injuriously affected, fishing 
will be actually improved as the result of the carry; ng 
out of the proposed works. 

Possibly it may be wondered why the Ministry of 
Transport should have interested itself in the question, 
The answer appears to be that it has long been realised 
that increased railway communication between South 
Wales and other parts of the kingdom is a vita] 
necessity, and the need of access over the Severn 
estuary for vehicular traffic between, say, Bristo| 
and Monmouth, has been experienced for any 
years. The Severn Tunnel, besides being inadecuate 
to satisfy the demands of traffic, is handicapped by 
severe gradients, and road traffic, in order to cross 
the river, has at present to make a detour of some 50) 
miles via Gloucester. To provide greater facilities 
for the ever-increasing traffic, both by road and rail, 
numerous schemes were considered, one of them being 
the construction of a high-level bridge at Beachley, 
which is 3 miles higher up the river than the line of 
the Severn Tunnel. At Beachley the river crossing 
is not so wide as it is over the Tunnel, but creat 
difficulties would have to be overcome in securing 
and constructing foundations. Furthermore, long 
gradients would be necessary on both sides of the 
river, and there would have had to be a considerable 
detour in the railway line. In addition to the fore. 
going, the cost of widening a high-level bridge to 
take additional lines of railway which might possibly 
be required in future would be necessarily great. 

So the idea of providing a low-level crossing to 
accommodate both rail and road traffic took shape, 
and of it the proposal to utilise the dam or barrage 
necessary for carrying the roads and lines as a means 
for impounding water which might be employed for 
the production of electrical energy was a natural 
outcome. 

The project provides not only for the construction 
of a level roadway, but also for the quadrupling of the 
Great Western Railway Company’s line between the 
West of England and South Wales, when required, at 
a considerably less cost than could be achieved in 
any other way. By it, too, there would be provided 
a locked basin for shipping purposes of over 27 square 
miles in extent, a large proportion of which would be 
suitable for the accommodation of ocean-going vesse|s 
of the largest size, and which would be usable at all 
states of the tide. The nature of the basin would, 
it is explained, be such as readily to admit of the 
construction of deep-water wharves at which ship- 
ments of all kinds could be dealt with. Ships of all 


_sizes will, it is stated, be able to pass up and down the 


river without in any way affecting the operation of 
the scheme. A locking basin, capable of taking the 
largest ships, is to be constructed on the line of the 
navigable channel and intersecting the barrage. The 
ships will be led into and worked through the locking 
basin by electric locomotives, similar to those in use 
on the Panama Canal. The railway and road traftlic 
will be passed over one end or the other of the basin 
by means of lifting bridges, operating in such a way 
as to ensure that there is no delay, either to railway, 
road or river traffic, the railway being, for the purpose, 
duplicated in the form of a loop where it crosses the 
locking basin. 

At the point where it is proposed to construct the 
dam the river Severn is about 2} miles wide, and the 
country on both sides of it is fairly low-lying. At the 
present time the greater part of the bed of the river 
is exposed at low water. Not far from the centre of 
the river there is, however, a deep channel, which is 
known as “The Shoots.”” The rocks on either side 
shelve steeply into the channel, which is described 
as being rather wider than is the Thames at West- 
minster, but very much deeper. As will be observed, 
the dam which it is proposed to construct is very far 
from being straight, the reason being that advantage 
is to be taken of the positions occupied by considerable 
areas of rocks in the river bed. The portions of the 
dam coming on either side of ‘‘ The Shoots ’’ would 
be used for the installation of the turbines and elec- 
tric generators, “‘ The Shoots ’’ channel itself forming 
the tail-race. As vessels desiring to proceed into or 
away from the shipping basin or up or down the 
river would have to pass through ‘The Shoots ” in 
order to reach the system of locks which it is proposed 
to construct at the far end, they would have to run 
the gauntlet of turbine discharges on both quarters. 
No mention is made of the sizes of the hydro-electrical 
units which it is proposed to employ, but they would 
certainly be large, and the volume of water passing 
through each would be correspondingly great. The 
effect of such discharges in a channel only a little wider 
than the Thames at Westminster on vessels, which 
would, of course, have to be navigated at slow speed, 
might well be considerable. 

The dam which it is proposed to construct is 
described as being of ingenious form and of great 
structural strength. It will be built of reinforced 
concrete, and in it there will be chambers for housing 
the electric generating plant. 

Two separate electrical installations will be required 
in connection with the power scheme. First, there 
will be that comprising the turbines and generators 
on the dam, which will be in operation when the 
level of the water in the shipping basin in sufficiently 
high above the water in the estuary to enable current 
to be generated efficiently. It is quite evident, how- 
ever, that not only will continuous working of those 
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turbines be impossible, but that the portion of each 
twenty-four hours during which operation will. be 
possible will vary from day to day. Hence the need 
for the second installation, which wil] include a.high- 
level lake, to be formed by constructing a dam across 
a valley leading from the Wye Valley just above 
Tintern Abbey. Into that reservoir water is to be 
pumped when surplus energy is being produced by 
the turbines in the dam, and allowed to escape back 
through other turbines into the river when the turbines 
in the main dam cannot operate, thus maintaining 
the continuity of electrical supply. No statement is 
made as to what is to be the elevation of the water in 
the high-level lake or reservoir. It is only explained 
that it is “‘ high.” It is stated, however, that there is 
to be “an immense pumping and turbine power- 
house” on the banks of the tidal portion of the Wye. 

The method which it is proposed to adopt in order 
to utilise the power of the tides in the Severn is to 
trap this water in the part of the estuary above the 
dam at high water, so as to create an artificial differ- 
ence in the level between the water thus impounded 
above the dam and the water in the estuary below 
the dam, for a period of several hours round about 
the period of low tide. During the hours that an 
effective difference in level exists between the water 
above and the water below the dam, sufficient water 
will be allowed to flow through the turbines in the 
dam to generate ‘‘ upwards of a million horse-power’’— 
it is to be presumed continucusly. As it is proposed to 
supply for industrial and other purposes over 500,000 
horse-power for ten hours per day, there will remain, 
during the hours that the turbines in the dams are 
working at full capacity, some half a million horse- 
power, and it is that surplus energy which it is pro- 
posed shall be employed to lift water from the Wye 
into the high-level reservoir. Then, when by reason 
of the rise of tide in the Severn estuary below the 
dam it is no longer possible to work the turbines in 
that dam, water is to be allowed to flow from the reser- 
voir through other turbines back into the river Wye, 
thus producing 500,000 horse-power or more con- 
tinuously during the time they are in operation. The 
change-over from one supply to another is to be 
brought about automatically. 

It follows, therefore, that, for the full operation of 
the scheme there will have to be two gigantic hydro- 
electric stations, one of them—that in the dam— 
capable of generating upwards of 1,000,000 horse- 
power and that on the banks of the Wye capable of 
producing over 500,000 horse-power. For portions 
of each day one or other of the two stations will be 
entirely inoperative, though for part of the time they 
would, no doubt, be working in parallel. The periods 
of working of the two stations would, of course, vary 
considerably, by reason, first of all, of the constantly 
changing times at which the tides occur, and, secondly, 
because of the great difference in the heights of the 
tide at spring and neap tides. There is, it is stated, 
about five times as much water power available during 
a big spring tide on the Severn as there is during a 
small neap tide. 

An interesting feature of the proposal is that the 
water from the river Wye is to be forced into the high- 
level reservoir through a tunnel driven through 
more than a mile of solid rock. The tunnel is to be 
40ft. in diameter; that is to say. it will have nearly 
four times the cross-sectional area of an ordinary 
double-line railway tunnel, and will be, it is claimed, 
the largest tunnel of its kind in the world. 

No figures are given in the official document as to 
the first cost of the scheme as a whole, but published 
guesses at it have varied between £8,000,000 and 
£30,000,000. It is stated, however, that the estimated 
cost for generation at present-day prices is a little 
over $d. per Board of Trade unit. It is claimed that 
incidentally the utilisation of the power derived from 
the operation of the scheme would effect a saving in 
coal consumption of from three to four million tons 
per year, which quantity would become available for 
export, and would result in the amelioration of the 
living conditions in the great industrial areas. It 
further claims that the execution of the project 
would mean the employment for a period running 
into years of an army of men of all grades, both 
technical and labouring, the numbers occupied 
representing many thousands. The work of that 
army would not, it is pointed out, be ‘‘ relief work ”’ 
in any sense of the phrase; ‘the scheme,” to use 
the actual words of the official description, * is 
formulated on a sound economic basis—it is a ‘ paying 
proposition ’—and there is not a manufacturer, mer- 
chant, trader or artizan resident over the whole of 
this area who would not reap, in the greatly cheapened 
and increased power made available for all purposes 
of his business and his home, the benefit of this work.” 





Since the above was written the following technical 
particulars have been published by the Ministry of 
Transport. It will be seen that they deal with cer- 
tain points that we have raised, and correct certain 
Impressions conveyed by the document originally 
published, 

_ The principal characteristics which distinguish the 
tidal power scheme from a hydro-electric installation 
of the usual description are, first, that the power is 
only obtainable intermittently according to the state 
of the tide, and, secondly that even while the tur- 
bines are at work the conditions of head are continu- 
ally varying. In the scheme which is under considera- 





tion at the Severn barrage, the working period for 
the turbines occurs. shortly after the ebb, tide has 
commenced. to run, and continues. throughout the 
hours of low water and until the tide has risen to 
about half its height. Owing to the fact that the ebb 
tide in the Severn occupies a longer period than the 
flood tide, it is possible to obtain a working period for 
the turbines of approximately seven hours’ duration, 
which is followed by the period of five hours’ duration 
during which no power is obtainable. The head 
under which the turbines work would be to commence 
with, about 5ft., and towards the middle of thé seven- 
hour working period it would increase to a maximum 
—on Spring tides—of 30ft. 

It is contemplated to use mixed flow turbines, the 
runners being of 10ft. diameter and having their 
axes vertical. With this type of turbine it is essential, 
in order to obtain the highest efficiency at every head, 
that the turbines should be run at a different speed 
for each particular head. The first difficulty, there- 
fore, which has to be overcome from an electrical point 
of view is to adapt the electric generator to the vary- 
ing speeds of the turbine. In the case of the Severn 
installation, the turbines would rotate at speeds 
approximately between 40 and 80 revolutions per 
minute. It is proposed in this case to drive the 
generator through helical gearing, having a ratio of 
approximately 7} to 1, and producing generator 

of between 300 to 500 revolutions per minute. 
The generator proposed is a direct-current dynamo 
of special design with a vertical axis. These machines 
would be separately excited with shunt characteristic. 
The control would be effected either automatically or 
by an operator controlling the excitation and load 
currents of the dynamos, in such a way that the resist- 
ing torque offered by the dynamo would be such at 
any moment as to prevent the turbine from rotating 
at a speed greater than the theoretically correct 
speed for maximum output under the particular head 
of water which happened to prevail at the moment 
in question. ‘The operator would, of course, be guided 
by an indicator, which would show him exactly what 
head of water he had to deal with at every moment. 
The greatest rate of change of head which is anti- 
cipated will be 10ft. increase or diminution in the 
hour. Dynamos would be required: to produce current 
at the varying speeds, but at constant voltage of 
525 volts, the average output of each dynamo being 
approximately 1300 kilowatts. 

The direct current so produced would be passed 
into rotary converters of large capacity, which would 
produce alternating current at 330 volts. Static 
transformers would transform up the pressure 
from 330 to 60,000 volts, the tension at which it 
would be proposed to transmit the energy. When 
circumstances permitted it, energy would be trans- 
mitted direct to industry from the tidal turbines. At 
such times, however, as the tidal turbine installation 
was producing a greater amount of power than that 
which could be absorbed by industry, the residue of 
the power would be transmitted a distance of about 
10 miles up to the storage reservoir, where it would 
be made use of to drive motors, which, in turn, drive 
centrifugal pumps to force water up the 40ft. diameter 
tunnel into the high-level lake. 

The motors which it would be proposed to make use 
of would have a speed of about 375 revolutions per 
minute, working at 2200 volts and each having an 
output of about 13,000 kilowatts. The type made use 
of would, in respect of 90 per cent. of the motors, be 
induction alternating-current motors, and in respect 
of the remaining 10 per cent., synchronous alternating- 
current motors. The induction motors would be used 
as being cheaper and more easily paralleled. The 
purpose of the synchronous motors is to keep up the 
power factor when they are acting as motors, and to 
supply wattless current to the induction machines 
when the whole are acting as generators. In order 
to save the cost of installing two sets of electrical 
machines at the storage reservoir, it would be pro- 
posed to combine in one machine the motor for driving 
the centrifugal ps and the generator, which is 
to be driven by a turbine at such times as when the 
storage reservoir is giving forth power. 

Whereas the amount of energy to be derived from 
the tides in the Severn average week in and week out 
about half a million horse-power for a ten-hour day, 
it would be proposed to install machinery at the 
storage reservoir to give a maximum or peak output 
of approximately one million horse-power. 

As regards the distribution of the energy, four 
principal outlets are to be looked for. The first of 
them is in the immediate neighbourhood of the 
Severn, and would be created by the growth of indus- 
tries requiring cheap power on the banks of the 
dockised river, in very much the same way as there 
has arisen a group of power-absorbing industries in 
the neighbourhood of the Niagara Falls. The second 
outlet for the energy would be in the industrial area 
of South Wales, the whole of which lies within a radius 
of 50 miles of the Severn barrage. A third outlet for 
the energy would be found in the English Midlands. 
Birmingham is approximately 70 miles and Stoke-on- 
Trent approximately 100 miles distant from the 
barrage. It is anticipated that there will be con- 
siderable difficulty in setting up of steam super power 
stations in the Midlands on account of the lack of 
condensing water available there, and that on that 
account the supply of the Severn: power would be 
particularly advantageous for supplying that area. 


The fourth outlet for the power is for the supply of 
the Thames Valley and London. London is situated 
‘at ‘a distarice 6f 115 miles from the barrage, and it - 
may be possible to transmit the energy at 120,000 
volts in that instance. The cost of the transmission 
line to London and the loss of energy which may be 
expected therein, is not by any means so formidable 
as might at first be supposed. 

The cost of a transmission line to London capable 
of conveying half a million kilowatts with a 10 per 
cent. loss in the line would be approximately 
1} millions. sterling. The cost of the line and the 
transmission loss taken together would, therefore, 
only add a small fraction of a penny on to the cost of 
the Board of Trade unit delivered in London. 

It is thought that the appropriate use for the elec- 
trical energy of the Severn, having in view the storage 
reservoir and storage power-house which is capable 
of producing peak load output at short notice, is to 
apply the energy to take up the peak load in industrial 
areas. That is to say, the Severn scheme can be made 
to work largely in conjunction with steam generating 
stations in such a way as to enable the latter to work 
with a load factor of from 70 to 80 per cent. instead 
of from 20 to 50 per cent. as at present. 

It would be noticed in the arrangement which has 
been briefly indicated above that the only machines 
which are not always running at full load are the 
dynamos in the tidal turbine installation. All the 
other electrical machines work under conditions of 
full load and therefore under the best conditions for 
efficiency. The existence of the storage reservoir 
would enable the output of the tidal installation to 
be absorbed at all times. The number of machines 
in the reservoir installation which would be employed 
as generators at any particular time when the supply 
from the tidal installation was in abeyance or in- 
sufficient, would depend on the demand from industry. 
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mechanical stirring 
Sterilisation of Water by Chlorine 
Gas.* 
By Captain J. STAN = ARTHUR, R.A.M.C, (T.F.), 
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replaced by sand which has been automatically washed. 
In 

was necessarily restricted, a mec 
| carried out with crude water. This made it necessary, on 


| starting the filter, to allow the filtered water to pass to 


ee | waste, as it had not been filtered right through the sand, 


ment being unnecessary as | Some 


the surface of the sand is constantly shifting and being 
the earlier type of motor lorry plant, in which weight 
ical stirring arrange- 
ment was not used, and back-flushing of the filter had to be | means of the test described in the Appendix,t the com. 


plants, especially those which have been converted 
to use chlorine gas, can be used for sterilisation with 
bleaching powder in case the chlorine method should 
break down. 

The amount of chlorine to be added is indicated by 
plete apparatus and chemicals for which are contained in 
# case supplied to the troops and known as “‘ Case, Water 
Testing Sterilisation,” unless the water has been examined 


Tse purification plants in the Army in which the | In the other types of plants this was rendered unneces- | bacteriologically. This indicated amount of chlorine ig 
chlorine-sulphur dioxide process has been adopted as/ sary, as sterilised water is used to back-flush the sand | administered by the Wallace and Tiernan chlorinator, 


| filters. 


standard can be divided into three classes :— 
Figs. 7 | 


(1) Portable plants built on motor lorries, 


and 8 and Figs. 10-13, page 565. 
(2) Portable plants built on barges, Fig. 14. | the number of bacteria in it. It will work best if there is 


(3) Stationary or land plants, Fig. 15. | present on the surface of the sand a layer of aluminium 
The first class is primarly for use with an army moving | hydroxide. If the water has been chemically treated some 





A good sand filter should remove all suspended matter | for the particular rate of output of the plant. 
and produce a clear water with a considerable reduction of | apparatus is graduated in pounds of chlorine per hour, and 
| this is converted into parts of chlorine per million of water 
| by means of a conversion scale. 


| which is adjusted to deliver the correct amount of chlorine 


The 


The adjustment of the 
flow of chlorine is carried out as described previously, 
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into oceupied territory, in which the usual sources of water , of the aluminium hydroxide formed is carried on to the 
have been destroyed or rendered useless. The second | bed of the sand filter from the settling tanks, but if it has 
serves to some extent the same purpose, but on a larger not been so treated then a solution of aluminium sulphate 
scale, and the third is the standard type for supplying is injected into the water before it enters the sand filter. 
water to troops in the rear of operations and for replacing | This solution is hydrolised by the water and the aluminium 
the water supply of towns. | hydroxide deposited on the surface of the sand as filtra- 

The process of purification is the same for all three types | tion proceeds. The filter bed thus formed clears the water 
of plant and can be divided into five main operations. } 

(1) Coagulation of suspended matter by means of 


¥}] ¥Jrune WATER OUTLETS 
ey 


The filtered water is thus chlorinated and partly steril 
ised, but complete sterilisation takes place after the water 
has been in contact with chlorine for not less than twenty 
minutes. The period of contact is obtained by allowing 
the chlorinated water to pass through a large tank or series 
of tanks. These tanks are fitted with baffles to prevent 


| short circuiting of the water. During the period of contact 





aluminium sulphate solution, or, if necessary, with this 
chemical and an alkali. 

(2) Sedimentation of the water so treated. 

(3) Filtration of the water after coagulation and 
sedimentation. 

(4) Sterilisation, using chlorine gas. 

(5) Dechlorination, using sulphur dioxide gas. 

Under some circumstances it may not be necessary to 
chemically treat or sediment the water before filtration, 
but whenever the crude water contains a large amount of 
fine material in suspension, or is coloured by iron or clays, 
a preliminary chemical treatment is essential. 

The five operations are carried out in slightly different 
ways by the three types of plants, each adopting that which 
is most convenient. Coagulation and sedimentation are | 
carried out by the motor portable plants in canvas dams, | 
but in the other types pre-treatment tanks form. part of | 
the plants. If it is necessary to pre-treat the water, the 
required amount of aluminium sulphate or alum, together 
with lime or soda if the water is very soft, is added to the 
water and well mixed. After standing for some time the | 
water clears and the suspended matter falls to the. bottom 
with the aluminium hydroxide which has been formed by 
the hydrolysis of the aluminium sulphate. The cleared 
water is then led to the filters in such a way that the 
sediment in the pre-treatment tanks remains undisturbed. | 
The filters, except those constructed by Ransome-verMehr, 
consist of cylindrical iron tanks, filled with sharp clean 
sand resting on a bed of graded gravel, fitted with some | 
arrangement for mechanically stirring the sand, and ‘so | 
constructed that water can-be admitted from the top or | 
the bottom. 

Filtration always takes place through the sand from the 
top downwards. It is essential, however, that the filters | - 
should be completely filled with water from the bottom | 
upwards, in order to remove all air from the sand and to | 
form a solid bed of it free from possible cracks and air | 
channels. When this has been done the direction of the | 
flow of the water is reversed and filtration commenced, | 
the water passing in at the top of the filter and out at the | 
bottom. The object of the mechanical stirring arrange- 





ang ; 

ment and the arrangement for sending the water up | to @ very much greater extent than a plain untreated sand 

through the sand is o enable this rad back-flushed or | filter could do and, at the same time, it will reduce the 
cleansed after it has been in use for some time, thus remov | Dumber of bacteria in the water very considerably. 

ing the matter which has been filtered out on the top of | After filtration has been going on for some time the pres- 

the sand, and which gradually causes the filtration pres- | SUre on the filter bed increases and filtration becomes more 

vin tis Basses  Seelbdahdd bo. sume the leper ot ddiesentery sxeater 

In the Ransome filter, used on some barge and stationary | 98¢K-Hus: 
i i i ; | which has collected on the top of the sand filter. Before 
plants, a modification of the ordinary filter is used, a Bro seer ttaitcomgy sega ced again the filtering surface 


' * The Institution of Mechanical Engineers, November 19th, | has to be reformed with aluminium hydroxide. Aftet 
1920, filtration the water is then sterilised by means of chlorine. 











FIG. 9—-ORIGINAL PORTABLE BLEACHING POWDER STERILISING PLANT 


some of the chlorine is absorbed, and at the completion of 
this time the water is completely sterilised as is shown by 
obtaining negative results by the MacConkey and Neutral 
Red Agar tests. The water, although filtered and free 
from bacteria, contains some chlorine, and as a conse- 
quence has a slight taste. This taste can be completely 
removed by the addition of sulphur dioxide, the chlorine 
reacting with this gas to produce hydrochloric and 
sulphuric acids, or chlorides and sulphates, which, at the 
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very great dilution at which they are present, cannot be 
detected by taste. 

The sulphur dioxide is added to the water by means of a 
simple apparatus which consists essentially of a check or 
back-pressure valve, to prevent the water under treat- 
ment entering the apparatus, and a fine adjustment valve 
for regulating the flow of the gas. A pressure gauge is 
fitted to indicate the pressure of the sulphur dioxide in the 
cylinder. The amount of sulphur dioxide to be added is 
determined by a simple chemical test which is repeated 
from time to time and, if nec any alteration.of the 
fine adjustment valve made. The Aang is made by adding 
a solution of potassium iodide and starch to-a small quan- 
tity of the water after it has been treated.with sulphur 
dioxide. A blue colour is be pee a ty we ame and 
the amount of sulphur dioxide that : 
adjusted until only that colour is produced 





that less than half a part of chlorine is te ent in. 

parts of the treated water. This test is extremely de : 
for a definite blue colour is gee - oper 
chlorine per million. po 


for the purpose of 

transit from the stion 

using it. If the water ee 

amount of chlorine left.in can be reduced toan 


negligible quantity. On some of the la ‘plan : | Bin 


more elaborate 

only in detail to the above-mentio: ‘type ; 
In field operations the water which has been p' 

either delivered to storage tanks, and from. the 

lines or, as is the case with the mobile ca 

to tank lorries or water carts. 


found possible, under some ¢ireumstances, 

direct to the petrol tins used for carrying water to. the 
trenches, thus saving a great deal of rable tape 
attendant difficulties, a matter of considerable i 

in warfare. 

Experience gained in the late war has shown that ner 
purification installations using chlorine as the sterilising |. 
chemical are extremely efficient, simple, and cheap to]. 
operate, and that the pi he after treatment is without the 
characteristically objectionable taste which is associated 
with water that has been sterilised by means of chloride 
of lime. There is no question that, for installations of even 
a moderate size and even quite "small ones that are in 
almost constant use, the ur dioxide process 
is the best and mostiefficient one that can be adopted. 
Chlorine is cheap, it is-easily transported and stored, and 
there is no loss or deterioration occasioned by even very 
long storage. The process entails very little labour for 
making solutions, and the manipulation is extremely 
simple and easily learnt. 

For very small plants, and those which are not in fre- 
quent use, the initial cost of a chlorine-sulphur dioxide 
installation is comparatively high, and for this reason 
chlorine will never replace entirely chloride of line as a 
sterilising chemical for water. Chloride of lime, however, 
has one very serious disadvantage in that it is very easily 


decomposed by even a moderate temperature, and very | pendiculars, 600ft. 


‘tion. Was under the direct control and personal supe 





will develop a total of 13,500 shaft horse-power, the two 
shafts driving the ship at 16 knots. 

The auxiliary machinery of the Samaria will be of a very 
complete nature. Numerous steel derricks and cargo 
spaces will be placed at each hatch; and electro-hydrauli¢é 
variable speed gear winches are to be fitted throughout 


and his Advisory Board was not fully acknowledged and 
emphasised. 

The work which was done by this Advisory Board of 
the Army Medical Service contributed to an enormous 
extent to the magnificent standard of health of the Army 
during the war. The whole of the work on water purifica- 
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F6, 15 General Arrangement of Filtration Plant. 
Capacity, 18,200 G.P.H. Eslter Type‘: Ransome.” 
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rvision | The boat winches, A, Windlass, warping winches and 
of Sir William Horrocks, and this paper only deals with a | steering gear will all fated on the electro-hydraulic 
portion of this work, but it will serve to indicate what has | principle, so that there will be a complete absence of biy 
been done to safeguard the water supply of the Army during | steam pipes running fore and aft in the ship. Two set. 
the Great War. of turbo-driven generators ate to be installed to supp!) 
power to the electrical ap of the ship, and an oil. 
| driven emergency dynamo w installed on “ B” deck. 
There is to be lifeboat accommodation for all persons on 
| board, and Welins quadrant cavits, together with electro 
hydraulic boat winches for the rapid handling of the boats, 
are to be provided. The Samaria is to pass the survey of 
| the British Board of Trade and American authorities 
| in all respects as a passenger steamer, while the water-tight 
| subdivision of her hull and the details of her construction 
and equipment are to be in accordance with the Inter- 
national Convention Regulations for safety of life at sea. 
The doors in the bulkheads are to be operated hand 
gearing on the Stone Lloyd hydraulic system, and above 
the bulkhead deck screen bulkheads are to be fitted to 
prevent the spread of fire. 
The main thrust blocks are to be of the Michell type, and 








The New Cunard Liner Samaria. 


On Saturday, November 27th, the new Cunard liner 
Samaria was successfully launched from the shipbuilding 
yard of Cammell Laird and Co., Limited, Birkenhead. 
The vessel, of which the following are the leading par- 
ticulars, length overall, 623ft. 9in. ; length between per- 
; breadth, moulded, 73ft. 6in: ; depth, 
gross tonnage, 21,000 ; 


great trouble was experienced in the early days of the war | moulded, to shelter deck, 45ft. ; 
in providing a supply of sterilised water for the troops | sea speed, 16 knots ; accommodation for nearly 2600 pas- 
engaged in operations in the East. As soon as the chlorine- | sengers, made up of 336 first-class, 340 second-class and 
sulphur dioxide process was introduced this difficulty was, | 1504 third-class, is described as being the largest merchant 
to a very great extent, overcome, but the process could | vessel ever built on Merseyside ; isthe first Mereey- -built. | 
not be economically applied to small plants which gave an | vessel of the liner type to possess 
output of only a few gallons per hour. consisting of Brown-Curtis turbines driving twin screws 
As a result of experiments undertaken with the object Giamgh 3 double reduction mechanical pees: and is the 
of producing a sterilising chemical which was not eee oo liner, too, to be designed and’ t on the Mersey 


decomposed by heat a new substance oil fuel oe a 
chemical is known as a poder and The public #ooms will include :—Saloon: dining room, 


Fio.14 .—General Arrangement of Filtration Plant on Barge. 
Capacity, 8,000 G.P.H. Filter Type “ Ransome.” 
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lounge, smoking room, drawing and writing room and 
garden lounges ; second-class : dining room, drawing room, 
smoking room and verandah café; third-class: dining 
rooms, general room and smoking room. The passenger 
accommodation will extend over seven decks. 

Each of the two sets of propelling engines consists of 
one high- -pressure and one inter e turbine 
driving, in tandem, one pinion; and one low- -pressure 
turbine driving the other pinion of the first reduction 
gearing and thence through the second reduction gearing 
to the main shaft. Compound astern turbines are incor- 
porated in the exhaust casings of the intermediate and 
low-pressure ahead turbines. The high~ turbines 
are supplied with superheated steam, and the low-pressure 
| turbine exhausts to the main condensers, which are 
| suspended directly below the turbines and are designed 
‘for a high vacuum. The propeller: revolutions at full 
work done on the subject of water purification for the Army | power will be about 90 per minu‘e, which will correspond 
by Colonel Sir William Horrocks, K.C.M.G., C.B., M.D., to a speed of 2750 revolutions per minute for the high 

-— and intermediate-pressure turbines, and 1770 revolutions 
‘per minute for the low-pressure turbines. The turbines 


very similar in properties to chlorine bleaching powder, 
except that it is not decomposed at temperatures as high 
as 100 deg. Cent.. Bromine bleaching powder imparts a 
less objectionable taste to water than ordinary bleaching 
powder and is quite an efficient sterilising chemical. 

From this survey of the water supplies of the Army it is 
evident that a supply of sterilised water can be main 
under almost any possible conditions by the use of one or 
other of the various types of water purification plants 
mentioned. So successful: has the process been that new 
plants have been ordered for use in the East, Fig. 8. These 
are lighter and more compact than the ones used in France, 
and are even simpler to manipulate and embody many | 
small improvements in design which have been found to 
be desirable as a result of experience gained on active | 
service in the war. 

This paper would be quite incomplete if the invaluable 
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, Minder stoam, blew off 


will be supplied with forced lubrication. The propellers 
have cast steel bosses with separate blades of manganese 
bronze. All the steel forgings for the turbine rotors, gearing 
| and line shafting have been supplied by the Sheffield 
) works of Messrs. Cammell Lai There are three double- 
ended and three single-ended cylindrical marine type 
boilers supplying steam at a pressure of 220 1b. per sijuare 
inch, and fitted for burning oil fuel on the Howden- 
Wallsend system. The double-ended boilers have each 
eight furnaces, and the single-ended boilers four. Schmidt's 
superheaters of the smoke-tube type are to be fitted. 








A BLOW-DOWN EXPLOSION. 


A Goop example of bo wrong way to arrange the blow- 
down pipe of a ae elu p is given by the installation 
ote Ee ere which was the subject of a recent 

“In ‘the course of some alterations 
the de visedoen on 0 Of the boilers, which was 
two men died as the result of 

. There was a bank of six boilers, four of which 
were connected to a blown-down pipe by means of the 
usual cast steel elbow, a cast iron valve, and a short cast 
iron T piece. The main pipe was 3}in. in diameter and 
outside the boiler-house was earthbound for a distance of 
about 40ft. At the time the accident occurred a new piece 
of. main pipe was being inserted between the last two 
boilers, and in order to get the askestos joints in place, the 
flanges were forcibly wedged apart. The bending stress 
thus put upon the blow-down valve was more than it 
could stand, and it broke right off. Although there is no 
excuse for such rough treatment, it is probable that there 
would have been no ee a if the piping had been more 
reasonably arranged. of the main pipe must 
have accumulated at — t boiler, as the pipe was 
held in the earth at the other end. There was practically 
no flexibility in the connections between the pipe and the 
individual boilers. ‘Thus in ordinary working very severe 
stresses would be put on the blow-down valves when the 
pipe was heated by the hot water, and these stresses wou!d 
be greatest at the last boiler. Had the pipe been free to 
expand in both directions and if bends had been inserted 
at each boiler the conditions would have been much more 
satisfactory. A still better arrangement has, however, 
been adopted since the explosion. The cast iron blow- 
down valves have been replaced by new ones with gun- 
metal bodies and each boiler provided with a separate 
blow-down pipe. Separate pipes are to be recommended 
on account of the fact that they minimise the liability to 
water hammer when the gradient of the blow-down is 
slight. They also entirely prevent the water fro:n one 
boiler blowing off into another, which has been laid off 
for scaling, and scalding the men at work there, whilo 
they enable leaky blow-down valves to be detected imme- 
| diately. 
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120-H-P, THREE-CYLINDER VERTICAL GAS ENGINE 


THE NATIONAL GAS ENGINE COMPANY, LIMITED, ASHTON-UNDER-LYNE, ENGINEERS 
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120 H.P. Vertical Gas Engine. 





HirHErTo the National Gas Engine Company, Ashton- 


under-Lyne, has confined itself as regards vertical gas | 


engines to the construction of the tandem type from 300 
horse-power upwards, with two, three, four or six eranks 
In such engines the cylinders are placed two in tandem 
over each crank. The two cylinders of each pair are fired 
alternately so as to give @ working stroke on every down- 
ward movement of the pistons and a compression stroke 
in either the top or bottom cylinder on the upward move- 
ment of the pistons. The company is now building a 
three-crank vertical engine of smaller dimensions, with 
one cylinder, 13in. bore and 14in. stroke, for each crank, 
and capable of giving a constant output of 120 brake horse- 
power on producer gas. Details of the design will be 
gathered from the sectional views on this page. As is 
only to be expected, the builders of this engine have 
adopted in a large measure the principles of design estab- 
lished in connection with the larger vertical engine, full 
consideration having been givenin especial to accessibility 
to the main parts and to interchangeability. 

The engine operates on the four-stroke cycle, 














end, prevents oil from creeping along thé shaft on to the 
| fly-wheel. Holes are drilled through the crank webs to 
permit oil under pressure to pass from the main to the 
crank pin bearings, and thence up.through the,connecting- 
rod» to the gudgeon pins. 

The electric ignition, gear is in duplicate, with two 
sparking plugs for each cylinder. The two. low-tension 
| magnetos are driven from the cam shaft by means of 
|.a silent chain, Compressed air.is used for starting. the 
| engine, and no hand movement of the cams is necessary. 
| A simple, quickly opened,.hand-operated valve controls 
| the supply of compressed air, which drives the timing 
| valves on to their respective seats orcams, Whena charge 
of air is admitted toa cylinder the air pressure automatic- 
ally opens the check valye, and when the air is cut off 
| the valves are thrown clear of the cams, and, in conse- 
| quence, are only in operation when the engine is being 
started. The air pressure required is between 300 lb. 
| and 350 lb. per square inch. 
| The boss of the fly-wheel serves.as a half-coupling, to 
which an electrical generator or shaft extension can 


| engine, the outlet. pipes from the cylinder covers, exhaust 
| valve cages, and exhaust pipe discharging into an open 
| funnel where the temperature can be tested and regulated. 


the reciprocating parts are totally enclosed, and their | 


lubrication is effected by means of a pump which supplies | 


oil under pressure through the crank shaft to the bearings. 
The bed-plate is of box section in one: piece, ‘and the 
lubricating oil is drained from one end into @ reservoir 
below the floor level. The reservoir—shown in the 
sectional drawing—is provided with strainers which 


filter the oil before it is returned to the bearings. The | 
main bearings are housed in the bed casting, one on each | 


side of each crank. The crank case has inspection doors 
on each side, the necessary space being provided to allow 
the main bearings to be removed, adjusted and replaced. 
The cylinders are fitted. with, water-cooled. loose. liners, 
which are quite free to expand. Hand holes are provided 
in the water jackets for cleaning purposes. 

_A special feature is the design of the cylinder covers, 
wiheh are made sufficiently deep to house the valve cages 
and to allow space fcr the inlet and exhaust ports. The 
valves are placed directly over the pistons, and the exhaust 
valve cages are water-cooled. The cam shaft in the 
crank case is of Siemens-Martin steel. The cams are of 
case-hardened steel, and are forced on to the shaft and 
secured by sunk keys. The shaft is driven from the crank 
shaft by machine-cut single helical gearing. The whole of 
the cam shaft, with its gear wheel, cams and bearings 
complete, can be withdrawn from one end of the crank 
case for inspection, The exhaust valves are of the mush- 
room type, but the inlet valves are of the double-seated 
pattern for the separate admission and mixing of the air 
and gas. The speed of the engine is controlled by a 
centrifugal governor at one end of the crankshaft. Hand 
operated speed gear acting on the governor by which 
the normal speed of the engine can be increased or de- 
creased by about 5 per cent. while the engine is running is 
provided. For lubricating purposes a valveless gear pump 
delvers oil from the reservoir under pressure through the 
hollow crank shaft. to the main and crank pin bearings, 
while from the main bearings pipes conduct the oil to the 
cam shaft bearings, plungers and rollers. 

A hand-operated by-pass valve controls the oil pressure. 
An oil thrower, secured to the crank shaft at the fly-whee] 








‘The Manufacture and Utilisation 
of Coal Gas. 


A paper on ‘“‘ Modern Developments in the Manufacture 
|} and Utilisation of Coal Gas,” by Mr. F. J. West and 
T. A. Tomlinson, was read on Saturday last, November 
27th, before the Manchester Association of Engineers. 
The paper was divided into three main parts, Part I. being 
an account of the constitution of coal gas and the principal 
by-products arising out of its manufacture: Part IT.-being 
a description of the apparatus and machinery used in the 
manufacture of gas; and Part IIT. being an account of 
the application of gas to domestic and industrial purposes. 
The authors stated that during recent years the com- 
position and properties of gas had undergone important 
modifications. As a result of the war the illuminating 
standard was abrogated, and experience had demonstrated 
that the lower grade gas could be consumed without 
difficulty in existing appliances without any great increase 
in volume. In January, 1919, the Fuel Research Board 
of the Department of Scientific and Industrial Research 
presented a report to the Board of Trade in which it 
recommended that the gas consumer should be charged 
definitely on a calorific basis, and. it suggested four 
standards, ranging from 400 to 500 B.Th.Us. per 
cubic foot. In August of this year the Gas Regulation 
Act (1920), which gives effect to most of the regulations 
of the Fuel Research Board, together with other recom- 
mendations put forward on behalf of the gas industry, 
became law. This Act -does not specify any particular 
calorific value, but the authors consider it probable that 
@ standard in the neighbourhood of 450 B.Th.Us. per 
cubie foot will be adopted by most gas. undertakings. 
This: change in the standard of values necessitated, it 
was explained, modifications in carbonising plants, as 
the coal gas had to be diluted, and the authors stated that 
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in the opinion of most efficient authorities the only proper 
diluent was water gas, obtained by the gasification of a 
portion of the residual coke. “The gas of the immediate 
| future, therefore, would be a gas of a calorific value of 
| 450 B.Th.Us. and the following approximate compo- 
sition :—H,, 49.0 per cent. ; CH,, 17.5 per cent. ; C,H,,, 
2:0 per cent. ; CO, 24.6 per cent. ;'CO,, 3.0 per cent. ; 
O,, 0.2 per cent. ; N,, 3:7 per cent. 


In the second part of their paper the authors described 
the apparatus employed in the manufacture of gas, com- 
mencing with the hand-fired horizontal retort, the inclined 
retort, and the vertical retort with continuous carbonisa- 
tion. A description was given of the Glover-West vertical 
retort, in which the coal is supplied toe the coal feed 
hopper above each retort. and slowly and continuously 
descends to the coke-receiving chamber below. The coal, 
on passing through the heated retort, becomes com- 
pletely carbonised, and the residual coke is extracted by 
| means of a mechanically operated extractor at the base 
| of the retort. The speed of the coke extractor determines 





be | the rate at which the coal through the retort, and 
| fitted, An open-type cooling arrangement is fitted to the | 2 Fi ore x POMS SEROUS an 


this speed can be varied to meet any requirements, The 
eoke discharged by the coke extractor is temporarily 
received and stored in a coke-receiving chamber, from 
which it is periodically discharged to the coke-handling 
apparatus. The retort setting and the method of heating 
the retort may be described. briefly as follows :—The 
retorts are surrounded by superimposed combustion 
chambers separately heated and controlled. The products 
of combustion make their exit from the upper chambers 
and circulate round the tops of the retorts, after which 
they pass away to the chimney. The secondary air supply, 
for the completion of combustion, enters the setting by 
way of passages formed in the highly heated walls of the 
combustion chambers. As the coal passes continuously 
down the retorts the heat gradually penetrates towards 
the centre, the speed of coke extraction being so regulated 
that complete carbonisation is effected towards the base 
of the retort, thus forming a taper “core” of coal, In 
this system the residual heat of the coke, instead of being 
wasted, and necessitating large volumes of water for 
quenching, is utilised for superheating the steam admitted 
at the base of the retort for the generation of water gas. 
The heat contained in the waste gases from the com- 
bustion chambers is applied to the generation of moder- 
ately superheated steam in a boiler or boilers arranged 
at the base of the chimney. The steam is supplied to the 
retorts in a perfectly dry condition, and is raised in 
temperature by contact with the outgoing coke to 1800 
deg. Fah., at which the water gas reaction is complete. 


With regard to the application of gas to domestic and 
industrial purposes, the authors stated that its use was 
still capable of an extension far exceeding that of its 
present limits, and suggest that for steam-raising pur- 
poses in the future coal would be completely gasified, 
which would result in the production of five times the 
present volume of gas and three times the number of heat 
units in a gaseous form per ton of coal, as well as a greatly 
increased volumé of by-products in the form of tar oils 
and ammonia. The effect of this would certainly be that 
gas would be obtained for steam raising at such a price 
that the fuel cost per pound of steam would be no higher 
that it was with solid fuel. Instead, then, of the coal 
being completely destroyed under boilers, it could be 
advantageously gasified and the valuable by-products 











saved to the natjon. 
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THE NEW MOTOR TAXES AND INDUSTRIAL 
ELECTRIC TRUCKS. 


Tr is frequently the case that industrial electric trucks 
now so much in use in factories, workshops, goods yards, 
and docks, are employed to transport goods and materials 
a short distance along the public highway from one factory 
to another or perhaps from the factory a short distance to 
the nearest railway goods yard, ‘These little trucks cover 
but a very small mileage in the year, especially in. running 
along the public highway, and it is urged that it would be 
a hardship if the owners had to pay the new motor tax 
on such vehicles because of this small user, The matter 
has been taken up with the Ministry of Transport by the 
Electric Vehicle Committee of Great Britain, which has 
had the assistance of Mr. W. Hixson—of the Society of 
Motor Manufacturers. and..Traders—in the-matter. The 
Committee informs us that as a result of its action it was 
first of all given to understand that, where industrial elec- 
tric trucks are used in the ordinary way of business in 
transporting goods and materials fram one factory to 
another, or from one department to another, which entails 
the crossing of the publi¢ highways or going a short dis- 
tance to and from a near-by goods station, or, in other 
words, where they are only used for going short distances 
along the public highways in the course of the year, it is 
not necessary for such eleetric trucks to be licensed, and 
that instructions to that effect would be sent to the police 
and the Treasury officials in the event of there being any 
occasion for doing so, ; 

Subsequently, however, the Committee received from 
the Roads Department of the Ministry of Transport a 
letter which, after referring to the first letter from the 
honora~y secretary of the Electric Vehicle Committee of 
June 16th last, states :—‘t I am to add that the amount of 
road user of the classes of vehiele to which you refer varies 
so largely that it has not been found possible to lay down 
any hard-and-fast rule at the nt time as to the exact 
liability to taxation of these vehicles understhe Finance 
Act, 1920, which must depend on the ciréumstances of 
each case.” 

It would therefore appear to be still uncertain whether 
or not industrial electric trucks are or are not tobe liable 
to pay the new tax. 





BRITISH TRADE WITH CUBA. 


Tue hope that trade between Cuba and Britain would 
show signs of active revival with the termination of the 
war has been disappointed. Importers complain of the 
continued delay in home manufacturers in quoting all-in 
prices or promising delivery, while other factors, hardly 
less deterrent, prevail. Even with the low rate of exchange 
in favour of Cuban importers. the’ prices of British 
machinery are higher since the war than those quoted in 
the United States. A large importing house in Havana, in 
November, 1919, placed "an order for material in the 
United Kingdom, and from then until now, in the course 
of a twelvemonth, the original price has been raised, at 
various stages, until the present figure is stated to be fully 
60 per cent. above the first quotation. The order has been 
placed in direct competition with a United States quotation. 

The continued congestion at the Havana docks is 
another serious menace to British trade. As opposed to 
many of the United States shipping companies, which 
possess their own wharves or private landing facilities, 
there is no United Kingdom shipping concern which 
enjoys any such ‘advantage. On arrival of materials at 
Havana it needs from four to six weeks from the date of 
the steamer’s reception to secure the unloading, while the 
consignees of the goods are charged full storage rates 
upon the materials while the vessel lies in the harbour 
awaiting dock space or other unloading facilities. 

A Cuban firm states that at the present time it has two 
consignments lying out in the harbour, one of which has 
been there six and the other seven weeks, and that it has 
been obliged to pay no less than 15 per cent. on the c.i-f. 
price of the materials for storage during that time, although 
the goods had never been taken off the ship, and without 
any contributory negligence upon its part. This pay- 
ment has raised the ultimate price of the goods to the 
purchaser, while, in addition, fully 25 per cent. of the 
material has arrived broken or otherwise damaged and 
renderéd entirely useless. 

The importers say : ‘‘ The most unfortunate part about 
these conditions is that we have no possible means of 
redress, and to’make a claim for compensation is a night- 
mare ; thus we simply have to suffer these losses or cease 
to make purchases in the United Kingdom.” 

Orders amounting to £500,000 for sugar machinery 
alone that this firm could and would willingly have placed 
in the old country have now been sent to the United 
States. This is all the more to be regretted since the Cuban 
sugar mill owners as a rule show a decided preference for 
British made plant and material, and when British and 
North American goods can be sold to them at the same 
price there is seldom any hesitation about accepting the 
first-mamed article, the mere name “British” being 
regarded as a hallmark of quality. 

Another firm of sugar machinery importers placed orders 
during 1919 for eight centrifugals at Glasgow to cost 
7450 dols.—£1490 normally—and this year, for a new mill, 
now in course of erection, and fifty centrifugals to cost, 
with conveyors, &c., £62,500. 








CELEBRATION DiNNER.—The workpeople and staffs at 
Edinburgh of Redpath, Brown and Co., Limited, are giving 
a dinner at St. Andrew Steel Works, Edinburgh, on 
Tuesday, December 14th, by way of celebration of the 
completion by Sir John Cowan of sixty years’ service 
with the firm. 

Durie the three months ended June, 1920, the exports 
of manganese from India aggregated 145,690 tons, as com- 
pared with 65,635 tons during the corresponding period 
in 1919. Of the 1920 exports, 80,250 tons were consign 
to the United Kingdom, 33,600 tons to Belgium, 23,700 
tons to the United States, and the balance of 8140 to France 
and Italy. 


Provincial Letters. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Fall in Iron Prices. 


Tue fall in iron prices:continues. ‘Trade generally 
is undergoing a process of transition,-“with business 
restricted to the minimum of actual requirements and no 
speculative buying. Makers are..di to take. the 
situation philosophically, recognising .the~ nevessity | of 
lower values. Sellers are adjusting themselves slowly 
but surely to the new situation, and until the downward 
trend has proceeded further buyers will hold their hand. 
At present, however, there is no great scramble for orders 
amongst makers. For the time being interest continues 
mostly centred upon raw iron, in which further reductions 
are announced. Smelters have been slow to give way, 
and they will probably expect some arrangement with the 
coke people before going much further, As it is, the con- 
cessions in pig iron are largely informal, but all the same 
they are substantial. Priees here are kept from stampeding 
by the fact that Cleveland is forthe present maintaining 
prices, mainly because for some time past the iron produced 
in that district has been somewhat cheaper than that sold 
in the Midlands. It is known that the North of England 
has large quantities of forge iron to sell, and competition 
from that district has had some influence in the rearrange- 
ment of Midland prices. In cases where the tension of 
high prices is reported to have been considerably relaxed 
there is as yet no indication that much new business has 
accrued. Clearly, buyers expect the fall to continue, 
and, it may be, become»aceelerated. Makers of finished 
material are moving slowly in the matter of readjusting 
prices. This is only natural, seeing most of them are 
working on contracts which are subject to the price ruling 
at the time of delivery.. When these are worked off the 
situation will be clearer, and with the new year a new 
range of prices will probably come intosexistence. The 
merchant and commen bar trade»is,still feeling the effects 
of Belgian competition. As much as £2 to £2 10s. below 
the basis is this week being quoted by some Staffordshire 
unmarked bar makers in the hope of stinvulating business. 
This reduction leaves the price at £30, as eompared with 
£32 10s. previously. Makers of Lancashire ‘bars for the 
nut, bolt and fencing trades are now selling on a basis of 
£30 10s. delivered to consumers’ works in this district, 
instead of £30 f.0.t. Warrington. This is equivalent to a 
reduction of upwards of 10s. a ton, and brings the Lanca- 
shire quotation into line with Staffordshire. This move- 
ment may be as the precursor of further reduc- 
tions to follow. Producers of puddled iron are standing 
out for £25, but are finding. it difficult to get buyers at that 
figure. Some Belgian puddled billets have been offered 
here at £18 5s., quite a high price in relation to that they 
ask for their finished material. 


Pig Iron Reductions. 


A number of Derbyshire furnaces which were 
unable to carry on through the coal strike are still inactive, 
and are not likely to turn out much material before the 
new year. Staffordshire makers, who are very well off 
for business and are producing on rather a small scale, 
do not yet consider it necessary to fall into line with the 
Midland reductions, although it is regarded as certain 
that they will have to yield to buyers’ pressure shortly. 
American competition in pig iron is the latest thing to be 
foreshadowed. Last week's news of a further substantial 
reduction in American prices is suggestive, and it is 
thought that it will soon be possible to send raw material 
here on competitive terms. 


Still a Strong Market. 


A remarkable exception to the current fall in 
prices is still presented by gas tube strip. This material 
owes its strength to the large business still done in wrought 
iron tubes, for which some makers have orders six months 
ahead. One large maker of gas strip claims to have just 
booked orders at £36 per ton, although recent prices have 
only been £34 per ton, and that figure is 40s. above the 
association basis. In view of the high price of this 
material, bar makers, wherever possible, are turning their 
mills on to the production of gas strip. As I reported two 
weeks ago, some Continental competition has developed, 
steel strip coming over, it is believed from Germany, at 
£29 per ton. But some of the tube makers, as they adhere 
strongly to the use of wrought iron, do not care to make 
use of the imported material. 


A Rapid Decline. 


Prices for galvanised sheets continue to recede ; 
indeed, they are almost rapidly declining. Producing 
houses are keen to get orders, and are quoting down to 
£34 and even less if substantial business results for 24 w.g. 
sheets f.o.b. packed in bundles. It is worth recalling that 
at the date of the late Armistice this class of iron was 
selling as low as £28 to £28 10s., although a few excep- 
tional leading makers were asking £31 to £32 for small 
lots. Black sheets, doubles, were £17 10s. in lots of ten 
tons and upwards, rising to £19 for small lots. The 
embargo prohibiting exports of galvanised iron owing to 
the necessity of keeping steel at home was still in operation, 
but hopes were entertained of an early removal. 


The Steel Landslide. 


The steel trade is very disorganised. Belgian 
competition has further developed, remarkably low prices 
being again talked of. Some finished steel has been offered 
at. £15 10s. f.0.b. Antwerp. It is believed that this also 
is of German origin. British steelmakers do not attempt 
to cope with these prices, and prefer a period of com- 


ed | parative unemployment to enable somewhat more stable 


conditions to be reached. Steel bars, fin. to 3in. rounds 
and squares are quoted at about £24 10s. in this district. 





Lancashire export prices range from_£26 to £28, according 





to specification. During the late upward movement of 
prices steelmakers obliged their customers to undertake 
to pay any addition to costs of production accruing during 
the execution of contracts. Customers, in their turn, now 
ask for a flexible clause enabling them to vary the contract 
in a downward direction if prices further reduce. The 
claim, however, has not met with any favour, and it is con. 
sidered that there will much more likely soon be a general 
return to firm quotations. A comparison of steel prices 
now and two years since is quite remarkable, Will it be 
credited that Bessemer billets and sheet bars were selling 
as low as £10 7s. 6d. per ton, a price which had been fixed 
by the Ministry of Munitions and was purposely kept 
down ? Hoops were £17 1Ss. to £18 and upwards. Joists 
and sections were £11 2s. 6d. (basis), ship plates £11 10s, 
and boiler plates £12)10s. Everything in the steel trade 
was “controlled,” and While @ vast quantity of steel was 
badly wanted for domestic purposes none could be got, 
The great steelworks were working largely for ship. 
building, a demand which everyone ted would go 
forward without the Wightest arrest after the end of the 
war. Immediately after the Armistice was signed the 
steelmakers drew up’@ new form of contract to meet an 
expected withdrawal of the Government control. Ney 
sales were entered imto conditional only on any chanye 
made by the Ministry of Munitions, and it was agreed 
between buyer and seller that in the event of control 
being terminated the question of price was to become a 
matter of mutual agreement. As time passed, however, it 
became certain that control would remain for some time, 
and, under the artificial restraints .which mecessity lad 
forced upon trade, the private traders’ power of initiative 
had to be surrendered in a great degree. Steel rails of 
heavy sections at the date the Armistice were quoted 
£10 17s. 6d. to £11 per ton for the home trade and £12 5s. 
to £13 5s. for export. Light rails were £14 to £16 for home 


trade, and heavy tram rail# £14 to £15 per ton. 


Scrap. 


The scrap merket is stagnant. Large users of 
scrap have weighty stocks, bought in most cases at {12 
t6 £13 per ton. As a rule they are-not,willing,to purchase 
at any price, but in @ few cases they are offering to buy at 
£8. As sellers are not prepared to do business uniler 
£9 10s., these negotiations have not led-te business. 


Fall in Copper and)Brass Tubes. 


The inactivity of the copper market augurs a 
determined attempt to force prices down, were 
twice reduced last week, first by £2, then by £4. The price 
thus becomes £143 per ton. Copper tubes are down ld. 
per pound, to ls. 63d. Brass tubes have declined, but not 
to the same extent, being now Is. 5}d., a loss of 4d. on 
the week. Rolled brass, after two revisions, is ls, 1}d. per 
pound, or 3d. less. Brass wire had been reduced jd. in two 
stages, leaving it Is. 29d. per pound. 


Ambition ia R , 


The evolution of the non-ferrous metals was dis- 
cussed fro a various points at a dinner of the Birmingham 
Metallurgical Society which took place recently. Mr. Frank 
Somers, President of the Staffordshire Iron and Steel 
Institute, spoke in praise of the part which Birmingham 
had played in the development of these industries, 
‘especially during the war.” It might be truly said 
that Birmingham turned out a larger quantity of metals 
for munitions than any other city in the kingdom. Since 
the war, attention had been directed to the difficult prob- 
lem of reconstruction. But in that work manufacturers 
had been thwarted by a recrudescence of foreign com- 
petition, unnecessary Government interference, strikes, 
and general discontent. All such hindrances should be put 
aside now, since, if industry was to succeed, all must make 
up their minds to work with a will. Mr. H. W. Brownsdon, 
President of the Birmingham section of the Institute of 
Metals, said that ‘he was afraid the progress made 
locally in non-ferrous practice did not compare well with 
what had been accomplished in the ferrous industry of 
Sheffield.” He, however, suggested that the new society 
night do useful research work to secure a more efficient 
use of fuel in melting, ing, &c. Perhaps the most 
valuable contribution was that of Mr. F. Forrest, President 
of the Midland branch of the Institute of Electrical Engi- 
neers. They “ could not,” {r. Forrest said, ‘ train men 
for research work any more than they could train poets. 
They must first discover men with an aptitude for research, 
and then pay them. Metallurgy and éngineering science 
working together would make this country second to none 
in the world.” The Birmingham Metallurgical Society, 
with its 800 members, could help materially towards that 
ambitious end. 


Novel Employment Departure. 


An employment departure that has the stamp of 
novelty is being taken by the firm of W. and T. Avery, 
Limited, Soho Foundry, Birmingham. This firm is 
offering partial employment to skilled and semi-skilled 
men who are without work and are unable to find full- 
time employment. In order to do this, the firm will con- 
tinue to work certain of its departments after the usual 
workers are finished for the day. From Monday to 
Thursday the hours worked will be from 6 p.m. to 10.30 
p-m., on Friday from 5.30 p.m! to 10 p.m., and on Saturday 
from 8 a.m. to noon. Payment will be based on the full 
hourly rates in the district for night-shift work. Ex- 
Service men will receive priority. The firm reports that 
before the new scheme was considered, an effort had been 
made ‘to establish two shifts a day at the works, from 
six o’clock until two, and from two until 10 p.m. This 
would have avoided a night shift. The men’s union 
representatives were consulted, but while they did not 
definitely reject the proposal for two shifts, neither did 
they consent. It appears that the negotiations broke down 
over the rate of pay, the men proposing that the rate 
should be on the 50-hours a week basis, while the firm 
proposed that it should be on the 47-hours basis. 
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LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, ‘Thursday. 
Iron, Steel and Metals. 


THERE is as yet no sign of returning stability 
in the iron and metal markets, and it now seems probable, 
if not certain, that the revival of business cannot take 
place this year. The great slump is in progress, not only 
jn iron and steel, where the prices were most extravagant, 
but in almost every other department of trade. So far 
as retail prices—which, of course, mean the cost of living 
--are concerned, the general fall will probably be delayed 
until after the Christmas trade; but it will come then 
all the more severely by reason of the delay, and we shall 
then see some prospect of getting wages down. It is, 
however, perfectly clear that the fall in iron and steel 
cannot be delayed by the question of wages and costs, 
for the consumer has made up his mind no longer to pay 
the extravagant prices, and there will probably be a period 
of selling at a loss such as the iron trade has often passed 
through in bygone days. 


Metals. 


The sudden fall in copper seems to have been 
greater than was anticipated even by those who were 
most pessimistic, but it serves as an illustration of the 
truth that prices are maintained by demand and not by 
costs of production. It can scarcely be contended, even 
by the most persistent “ bear,’’ that standard copper at 
£78 per ton is not cheap when the general value of currency 
is considered. The price really corresponds with the £40 
per ton to which the market once fell in a time of un- 
precedented depression. The selling price of refined copper 
in America to-day is considerably below the average cost 
of production, although there may be a few producers, 
favourably situated, who can show a profit. e actual 
cause of the present position is probably the optimistic 
view, so long persisted in by the American producers, that 
Europe would buy an enormous quantity of metal, and 
would begin immediately after the war. Now that it is 
seen that Europe—much as she may want the metal— 
cannot buy largely, there is a corresponding reversal of 
sentiment. There has been a substantial reduction in the 
prices quoted for manufactured copper and brass, but this 
reduction is not yet nearly so great as it ought to be. 
Manufacturers seem to believe that, whatever may be the 
state of trade and industry, they can still exact from the 
consumer the large profits to which they have accustomed 
themselves during the war and the two years of so-called 
peace. Of course, the incidence of the E.P.D. legislation 
has a good deal to do with the attempt to maintain extrava- 
gant profits, and it is very difficult to estimate all the 
disastrous results of continuing this legislation long after 
the original—and perhaps justifying—cause of it has 
disappeared. Almost all the other non-ferrous metals— 
whether ata high or a moderate level—have felt the 
effects of the growing trade depression; and it is clear 
that consumers are now in a mood to buy only the small 
quantity which they must have for immediate use. Tin 
has again been affected by the lower price of silver. The 
price of this metal touched 46d, per ounce, but has since 
recovered a little; but it must be realised that to the 
silver-using producer of tin the price of the latter metal 
appears about as much as the £400 per ton which was 
quoted when silver stood at over 80d. per ounce, We 
cannot express much surprise at the break in lead ‘prices, 
because we have held that the prices current between the 
middle of October and the middle of November were 
extravagant. The delay in house-building wil] evidently 
postpone that particular demand for lead until the sup- 
plies from the Broken Hill mines begin to arrive in our 
markets, and hence one cannot look forward to a boom 
to result from the builders’ requirements. Spelter has 
fallen, but not to so great an extent as lead; and this 
is natural because, as compared with lead, it was already 
too low. English zine sheets are now down to £51 per ton, 
and boiler plates to £50. Much lower prices for galvanised 
sheets are also quoted. 


Pig Tron. 


The market for pig iron is now decidedly weaker, 
and yet prices do not come down near to the ideas of 
buyers in this district. The fact is that. buyers here are 
resolute not. to buy freely of the Midland foundry irons 
until the price is brought on a level with Cleveland. This 
means that they will not be satisfied unti! Derbyzhire and 
other Midland foundry pig is offered at about £12 or £12 5s. 
per ton delivered in Manchester. Makers do not yet see 
their way to grant such a big concession, They would 
take off 10s., making the price in Manchester £14, and 
possibly another 5s. might be conceded to-day, but, there 
are practically no buyers at these prices, and hence business 
is very much restricted. Cheaper foreign pig iron is occa- 
sionally heard of, but there is no great quantity of it 
at present, and the rumours of American foundry iron do 
not seem to be confirmed. The Cleveland market is not 
so strong as it was, and it must not be thought utterly 
impossible that if Midland pig is kept up much longer 
Cleveland prices may be put down, and then an even 
greater reduction in Midland pig would be demanded. by 
the consumer, 


Finished Material. 


The prices are all irregular, and it is impossible 
to say with certainty at what price finished steel could be 
bought ; but so far there has been no official announce- 
ment of lower prices. It is true that parcels of foreign 
steel bars have been offered at. £17 per ton c.i.f., and 
foreign steel billets at £12, or perhaps £11 15s. There is 
uot enough of this cheap material to satisfy the needs of 
the market, but the mere fact of its existence makes 
buyers very dissatisfied with the British prices, and very 
disinclined to pay them. 


S:rap, 


, Dealers in scrap are still trying to keep up the 
prices for cast metal, and ask £11 to £11 5s. for the best 








qualities, in spite of the fact that pig iron is cheaper ; but 
this must be a temporary phase, and in the end cast scrap 
must come down with the other sections of the scrap 
market. The highest price offered now by Lancashire con- 
sumers of heavy wrought scrap is £8 15s. per ton delivered, 
or, say, about £8 5s. to £8 10s. on trucks, according to place 
of delivery. Meantime the nominal price of bar iron has 
not been altered. The reports as to steel scrap are very 
gloomy, and dealers say that they do not know what could 
be obtained for it. There were no buyers to be found 
anywhere in this district. 


Short Time in the Cotton Industry. 


A decided change for the worse in the prospects 
of the cotton industry has taken place during the present 
year, and the outlook is now so gloomy that the General 
Committee of the Cotton Spinners’ Federation has arranged 
to take a ballot this week of the members who use American 
cotton, and strongly advises them to vote for a reduction 
of the working hours of all mills to twenty-four per week. 
In October last a ballot was taken on the question of 
closing the mills using American cotton on Saturdays 
and Mondays only, and the result was a bare majority 
against the proposal. The other section of the trade, 
embracing the mills engaged in producing yarn from 
Egyptian cotton, secured more than the required majority, 
and the closing of their mills on Saturdays and Mondays 
was decided upon and is still in foree. If the present pro- 
posal is adopted it will bring about a very serious position, 
for directly or indirectly every industry in Lancashire will 
feel the effects. It will not be long before the weaving 
and dyeing sections of the textile industry will also be 
reduced to short-time working. 


“‘The Mechanicals’ "’ Meeting. 


There was only a small attendance of members of 
the Institution of Mechanical Engineers at the Engineers’ 
Club on Thursday, the 25th ult., to hear Captain Stanley 
Arthur’s paper on the “ Sterilisation of Water by Chlorine 
Gas.” The subject is not one which many mechanical 
engineers are interested in or are capable of discussing, 
except in so faras it involves acertain amount of machinery. 
Captain Arthur gave a very interesting account of the 
evolution and development of the apparatus used for the 
sterilisation of water for the British Army, but the paper 
left little room for discussion except with regard to small 
details of the apparatus employed. 


Barzow-tn-FurneEss, Thursday. 
Hematites. 


There is nothing new to report this week in the 
general condition of the hematite pig iron trade of North 
Lancashire and Cumberland. The output has not yet 
reached the level of the period before the coal strike, and 
it is quite likely that no further addition will be made 
to the number of furnaces in blast. For, the time, being 
makers are well off for orders, being busy on contracts 
booked some time ago, and the metal now being delivered 
is going into immediate use. Locally, steel makers and 
iron founders are taking good supplies. With regard to 
new business there is by no means any rush, and there is a 
disposition to hold back with a view to cheaper rates in 
the immediate future, or, at any rate, in the early spring. 


Iron Ore. 


There is a brisk demand for hematite iron ore 
all through the district, and smelters are taking all the 
metal they can get. Little trade is being carried on outside 
the district. Shipments are being made of Hodbarrow 
ere from the Duddon, but no ore has left Barrow by sea 
for along time. The demand for this ore is steady. 


Steel. 


The steel trade is pretty well employed on various 
sections for home users mostly. The general demand, 
however, is not very full, and there has been an easing 
down in prices to meet competition to some extent. The 
is nothing being done in ship plates or boiler plates. 
Hoops are in good demand. The foundries continue to be 
well employed. 


Fuel. 


There is a brisk demand for steam coal. Sup- 
plies mostly come from Durham and Northumberland. 
For coke the demand is also strong. 








SHEFFIELD. 


(from our own Correspondent.) 


The Competition for Orders. 


THERE is no blinking the fact now that the outlook 
is a very anxious one in the steel trade, and many firms, I 
believe, will seize upon the opportunity of the Christmas 
break to close down their works for an unusually long 
period. Had the repeated warnings been heeded, things 
might have been very different, but it is still the fact— 
every manufacturer admits it—that the need of the world 
for steel is tremendous. Few men know the true inwards 
of the situation more intimately than does Mr. William 
Clark, the Master Cutler. Mr. Clark, of course, is a director 
of Vickers Limited, and the general manager of the com- 
pany’s Sheffield works—the River Don and Attercliffe 
Common. It is a week or so ago since I heard indirectly 
that Vickers had tendered for some important work in 
the belief that the figure quoted was rock-bottom. So it 
may have been as far as Vickers, or perhaps any other 
British firm was concerned, but the contract went easily 
to the Belgians, Iam told. This is a peint the workers 
particularly should study, because had Vickers secured 
the business. the quotation was so fine that it is doubtful 
if the firm would have made a penny out of it, but it 
would have brought grist to the workers’ wheel, and that 
was what the company was striving to do. I had not 


mentioned the matter in my letters, but on Saturday, in ! 


the course of a speech before the members of the River 
Don Works Ambulance Class, Mr. Clark himself told the 
story, and one or two others of the same kind. For instance, 
he said that in the previous week, in order to obtain moro 
work for the River Don establishment, he went to a firm 
where he knew Vickers had previously given satisfaction, 
for the renewal of a contract which would have provided 
sufficient employment to last until the end of the year. 
He was told, however, that the price quoted was much 
too high, and that if he required the order he would have 
to come down considerably. At the time he thought he 
had quoted the bottom figure, but on discussing with the 
manager the cost of labour, materials, &c., he found that 
at the figure quoted the company would not receive as 
much for the work as it spent on it. Later still ho 
applied for an order and gave a price that would 
not only sacrifice the profit, but part of the cost. 
He did not know if he would be successful, but he 
hoped so. Well, what does such business mean, except 
the firm’s desire to provide work for its employees ? 
Employers who make such sacrifices are surely entitled 
to look for some evidence of reciprocal action by em- 
ployees. Whatever sacrifice is needed to tide us over the 
present trying period should be shared to some extent, 
at least. 


Optimism and Pessimism. 


. Now it happened that last week—tco late for 
inclusion in my letter—Major Benthall, another director 
of Vickers Limited, spoke in a much more’ optimistic vein. 
Speaking at a public function here, Major Benthall said 
he had hoped to give the audience some news that would 
“brighten up Brightside,” but the contract was not yet 
signed, though it was going to be. When the matter was 
settled it would mean the reopening of one of the largest 
parts of the works. In that sense, Major Benthall thought 
the times were getting a little better. What the contract 
was, however, no indication was given, but a good deal of 
speculation followed the statement, the belief in some 
quarters being that the reference was to the armour-plate 
order which some time ago was said to be coming here 
from Japan. Guessing at such things serves no useful 

, though were I asked to hazard a guess I should 
say that in all probability the contract related to another 
country altogether, perhaps Siam. In the event of my 
being right, it is not at all unlikely that the business refers 
to very important naval work far exceeding anything 
that might at present be coming here from Japan, which 
is carrying out the bulk of her own warship building, I 
believe. Certainly, for a long time she has been rolling 
armour plates with the great advantage—from a produc- 
tion cost point of view—of cheap labour. But Mr. Clark 
does not share his co-director’s cheerfulness. “‘ I am ‘not 
at all so optimistic,” he says. ‘In my opinion we have 
a terribly hard struggle before us in the steel trade. We 
have to meet competition of a very bitter character. For 
instance, in Germany they are supplying steel billets at 
the same price as we in England have to pay for pig iron. 
This also applies to France and Belgium.» What wexequire 
is a little self-sacrifice on the part of employer and em- 
ployed, otherwise we shall lose our share of the world’s 
trade. It is only by our skill and efforts we shall be able 
to secure the share to which we are entitled. I know thas 
if things were at a reasonable price and we could rely on 
steady and steadfast work, we might secure a good share, 
because there are few workmen in the world better than 
our own, and if wefcould only ensure steady and un- 
remitting zeal on the part of everyone engaged in the manu- 
facture of steel, everything would come right. I am sure 
there is work to’ be done, for the world needs far more 
steel than can at present be obtained.” 


Coal Prices Then—and Now. 


One of the means of remedying the position 
mentioned by Mr. Clark decidedly goes to the root of the 
matter, but in itself presents real difficulty. “‘ We have 
to look forward to cheaper fuel,” he says, “‘ for, after all, 
that is the crux of the position. If we have to pay 46s. 
for coal which in America and other competing countries 
ean be obtained for 15s., how can we hope to compete 
with the world?” A hard problem is involved in that 
truth. How we have drifted from a reasonable price-line 
in the last six or seven years! Iremember an incident 
which occurred in 1913, and may be used as an illustration 
of the “ drift.’’. I had been quoting in my weekly letter 
the open market price of good Yorkshire steams at about 
lls. 3d., and a reader of THE ENGINEER—a large consumer 
on the North-West~Coast—questioned: the figure, on the 
ground that he was having to pay something like 12s. 6d. 
My quotation was verified and the North-Westerner was 
invited to test its accuracy by placing an order with a 
colliery in my district at the lower quotation. To cut a 
long story short, he placed a contract for delivery over a 
certain period, not.at-Lls. 3d., but ls.1}d: per ton at the 
pit. . To-day he could not get on at less than three times 
that figure at pit, to say nothing of thé inflated traffic 
rates for conveyance to the North-West Coast. “Shall we 
ever get back to the days of 1913 ? I think not. But Mr. 
Clark has undoubtedly put his finger on the trouble, for 
how can any very substantial fall be expected in iron 
until coal prices are down considerably ? And on the 
market level of iron, steel makers’ prices must depend. 
I was at a crucible steel works the other day, and, passing 
the coke stores, was told by one of the directors that it was 
costing the firm close on 70s. a ton, compared with 17s. 
or 18s. or even less in pre-war days, “‘ and,” he added, 
“it was very much better stuff, too, in those times.” 
Consumers here of steel billets for making up into various 
finished products tell me they will be compelled to buy 
French, Belgian and Amerigan steel in order to compete 
in oversea markets with the finished article. France, 
who has become an enormous producer through her 
recovery of the Lorraine fields and has recently lifted her 
embargo on the export of forge and foundry pig iron, is 
a specially keen competitor in steel and steel productions 
generally. 


The General Situation. 


One still hears a good deal about cancellations 
of orders, and it is said—and'I believe with truth—that 





many firms which ‘a short time ago could see sufficient 
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work for a few months ahead, now have scarcely anything 
in hand. Whilst it is quite true that incr production 
would do much toward enabling the selling prices of Shef- 
field products to be lowered so as to meet on more nearly 
equal terms the goods of foreign competitors, there are, 
ot course, other influences at. work, of which the very wide 
disparity in exchange rates is probably the chief. For 
instance, Germany is offering to the Sheffield cutlery trade 
ground and glazed “‘rustless”’ dessert and table knife 
blades, ready for placing in handles, at 8s. 6d. and 10s, 6d. 
per dozen respectively. Such a figure represents the cost 
of the Sheffield “‘ stainless” steel blades in its forged and 
black state only ; but Germany could not possibly make 
such an offer if the mark did not stand where it does to-day, 
for I understand the Solingen cutlery workers are receiving 
high wages. Another influence acting against us is one 
that may be expected to become more serious as time 
proceeds, viz., the determination of the Colonies, notably 
Australia and South Africa, to meet their own needs in 
all kinds of steel goods. Just now I am receiving from the 
leading oversea markets specially written reports on the 
prospects for Sheffield steel goods, and the outstanding 
features are (1) the inereasing facilities in the Colonies for 
the manufacture of many things for which they formerly 
looked to Sheffield and other home steel centres, and (2) 
the remarkable aggressiveness of the United States. But 
our manufacturers are nothing if not. hopeful, and whilst 
little prospect of a turn for the better this side of the year- 
end is entertaimed, there are hopes that the New Year 
may bring better times. For one thing, it is hoped that 
demand will revive in the South American markets, and 
that by some means, at present not quite clear, trade with 
Russia will begin to be reorganised. There are firms here 
ready to become very active in that direction, and it is 
known that as soon as the financial stringency is lessened, 
enabling the, question of credits to be discussed on easier 
terms, and the exchange rates show a moderate degree of 
improvement, there will arise in Europe a very appreciable 
demand for Sheffield steel and manufactures. In recent 
letters I mentioned that Vickers—who. have had a rather 
serious fire at the River Don Works—and the Sheffield 
Steel Products, Limited, had secured very large file 
contracts with the Admiralty Now I hear that the latter 
firm has had its tender accepted for the supply over the 
next. twelve months of all the high-speed twist drills 
required at the Royal Dockyards at Chatham, Devonport, 
Portsmouth, yth, &c. Tramway aud railway steel, 
engineers’, builders’ and joiners’ tools and locomotive 
and other railway rolling stock construction continue to 
be very active departments, much of the last-named being 
on overseas account, but there is an ominous rise in the 
number of unemployed, taking the district as a whole. 
The directorate of the Staveley Coal and Iron Company, 
I see, proposes to create seats on the board for one or two 
technical directors. The chemical products at the com- 
pany’s Devonshire Works are now so very numerous and 
diverse that the appointment in such a capacity of experts 
is bound to be of considerable advantage to the concern. 


Iron, Steel and Coal. 


Great attention is being paid just now to the coal, 
iron and stee] markets. There is no definite expectation 
of an appreciable break in the last-named, but it is realised 
with the tendency distinctly downward,, that almost 
anything may happen. THE ENGINEER’s list of current 
prices quotes our pig iron net at. makers’ works, so that 
it does not indicate a reduction which has taken place 
in the fact that the amount added to those prices for 
delivery to consumers’ works—say, from 5s. to 10s. per 
ton—has been removed, making the prices in the list 
equal to delivery at consumers’ works. That is the 
beginning, though with supplies still restricted there 
should be no very drastic,eut in the pig iron, market. 
Acid steel is unhampered by foreign competition, but the 
demand is not very strong, whilst many of the basic stee! 
furnaces are out of commission, the.men being idle. 
Billets coming in from Europe and America are of the 
soft basic quality, which generally is not much used here, 
but I hear that consumers are saying that it ‘‘ does all 
right.” for most of their purposes. It is a very long time 
now since coal prices moved, but a member of the coal 
trade whom I ran against this week told me the market 
would “ be worth watching ’’ in the near future. If that 
be so, it must be coming down——it certainly cannot soar 
any higher. I am told there is likely to be a rather inter- 
esting revival hereabouts in lead mining, though specula- 
tion of that kind requires a very large measure of faith. 








NORTH OF ENGLAND, 
(From our own Correspondent. ) 
The Foreign Competition Menace. 

Tue repeated references in my weekly. letters 
to foreign competition, and the need of increased output 
and stability in the industrial world at home,have been 
strikingly supported in speeches at recent annual meetings 
of iron and steel companies on the North-East Coast. 
The sooner all sides recognise the facts the sooner will a 
saner spirit rule in this country, with a desire to co-operate 
for mutual protection. It is a battle for existence. The 
seriousness of the situation may be gleaned from the fact 
that foreign competitors have recently been offering steel 
joists at £17 per ton delivered at British ports, whereas 
the ruling price of British manufactures of the same 
materials is about £24 per ton. By way of another 
example, it might be mentioned that. what are known as 
semi-manufactures—steel slabs, blooms and _ billets— 
which were imported into this country so largely from 
Germany before the war, are now being offered from 
France, Belgium, the Saar Valley, and Luxembourg, at 
exceedingly low prices. Whereas the t price of 
blooms and slabs in this country is £20 to £22 per ton, 
foreign makers have recently been delivering them into 
the Cleveland district at £14 per ton. Naturally, manu- 
facturers in this district are greatly alarmed.at the in- 
creasing severity of this foreign competition. They are 
certainly in a very difficult position, and greatly handi- 
capped in their endeavour to counteract it owing to ever- 
increasing working costs. Such a situation, however, must 


compel eventually a reduction of costs of coal, iron and 
other raw materials, as well as of finished goods. 


Effects of Coal Strike. 


Some illuminating statistics, which reveal the 
grave effects of the coal strike upon iron and steel pro- 
duction, have been compiled by the secretary of the 
National Federation of m and Steel Manufacturers. 
Although the strike did not commence until October 18th, 
the o :tput of pig iron on the North-East Coast fell from 
243,200 tons in September to 164,200 tons in October, of 
which 70,500 tons were hematite, 44,900 tons basic, 
27,500 tons foundry, and 12,700 tons forge.. The drop in 
steel production was even more pronounced, for whereas 
190,400 tons of steel ingots and castings represented the 
September output, the October figures fell to 92,000 tons, 
the North-East Coast being undoubtedly the most severely 
hit of all the steel-producing areas. 


Cleveland Iron Trade. 


Extreme quietness continues to characterise the 
position in the Cleveland pig iron trade. Prices are 
inclined to slump, and with foreign quotations well below 


forward contracts in the home market. Undoubtedly the 
abnormal state of the exchanges is at the root of con- 
tinental price cutting. With the pound worth more than 
twice its normal value in Belgium, there need be small 
wonder that the Belgians can undersell us here, and the 
latest example is the offer of basic iron f.o.b. Antwerp 
at 180s., which will be equal to about 200s. ¢.i.f., as against 
a home price of 235s. However, Cleveland pig iron makers 
are not seriously disturbed at present, as they have far 
more orders for Cleveland foundry iron than they can 
cope with, and at the nt rate of progress’ the scarcity 
can hardly be relieved before the expiry of the year. Thus 
makers have no need to reduce their price of foundry iron, 
and it is doubtful if a drop in the price of the lower 
qualities would at all stimulate the demand. At all 
events, even at 225s., Cleveland forge iron is cheaper than 
iron of similar quality from other areas, and a certain 
quantity is being used for mixing. In the case of white 
iron some of the makers are simply putting it back into 
the furnace again, and that seems to be the best course 
to pursue with this low-grade stuff which nobody will buy. 
Still there is no doubt that many buyers are holding off 
the market in the hope of price concessions. The most 
that the makers are prepared to do is to waive the clause 
requiring buyers to pay any further advance on undelivered 
portions of their contracts, and it is also announced that 
no advance will be imposed to cover extra,costs,.of pro- 
duction entailed by the rise in wages to the coal and iron- 
stone miners. This may not be a big concession, but it 
enables traders to do business on a firm basis. The export 
trade is absolutely dead, our prices being quite pro- 
hibitive in continental markets. 


Hematite Pig Iron. 

There is little change in the East Coast hematite 
pig iron trade. The possibility of some easing of prices is 
being discussed. Foreign ore freights are drooping, so 
that makers are'in a better position to make price con- 
cessions, and as it is not their policy to assist inflation, 
they mav ere long make some concessions. At all events, 
buyers, hopeful of a reduction, are not buying forward, 
and as there is little or no prompt iron, business is.slack. 


Iron-making Materials. 


Business is foreign ore is stil! quiet, and with 
freight charges dropping, 50s. is now the general market 
ptice of best Rubio ore on a 17s. parity freight. In the 
coke trade there is now much less pressure for delivery, 
and the works are well supplied. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade there is 
little new business being’ booked. North-East makers 
have hitherto refused to modify their agreed quotations, 
but it is becoming clear that with’ prices slumping all 
round, the present level of quotations cannot be main- 
tained. Buyers will not come forward until there is a 
reduction, and the sooner that comes the quicker may 
come the urgently desired revival in business. Meatiwhile, 
consumers are holding off except to fulfil prompt require- 
ments. 


The Coal Trade. 


The whole tone of the Northern coal market is 
dull and void of that buoyancy and confidence which are 
essential conditions of successful and profitabie trading. 
The great drawback at the present time is the faliing off 
of the continental orders, and any inquiries which are 
circulated do not result in much business owing to the 
disinelination on the part ef continental buyers’ to pay the 
high prices at present demanded. There is still a feeling 
that current quotations will require to be greatly reduced 
before the export trade will recover anything like its 
former prosperity, and as a consequerice merchants are 
ingens chary in contracting for next ‘year’s supplies 
in case they are let in, should the market be deflated still 
further, as is freely forecasted. Mérchants regretfully 
announce that their quotations receivé either no response 
at all from their foreign clients, or else they sre refused 
point blank, on the ground of the prices being still much 
too high as compared with the rival quotations from 
America and elsewhere, so that they are compelled to 
mark time and await the influence of time in’ the settling 
of the situation to something approaching stability. There 
is plenty of fuel of almost all kinds on offer, but there are 
no buyers, so that the collieries have to rely on the home 
trades and the contracts on hand for the clearing of their 
output. Bunkers are as yet unaltered in price, but business 
is very quiet. The coke position is weak‘and unsatisfactory. 
Foundries of all brands are lower, but even the reduced 
quotations are not steady, and lower figures are possible. 
Gas coke is weak and stagnant. 








British prices, there is little incentive for buyers to fix up) 


SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

Tue returns from Seottish shipyards to date 
show a very fair average compared with previous years, 
During the eleven months, 285 vessels of 658,728 tons 
aggregate have been launched, compared with 339 vessels 
of 582,501 tons in the same period last year, and 31x 
vessels of 671,230 tons in 1913. It is thus seen that while 
there has been a considerable increase ovér last year, the 
returns are still a long way below the last wholly pre-war 
year. The eleven months’ production on the Clyde con. 
sists of 204 vessels of 565,088 tons, compared with 255 
vessels of 507,363 tons last year and 238 vessels of 628,816 
tons in 1913. As the Clyde total for the twelve months of 
1913 was 370 vessels of 756,976 tons, the present year, 
with only one month to go, is nearly 192,000 tons short 
of that total, and therefore there is no possibility of a fresh 
standard being set up this year. The Clyde launches for 
November amounted to 25 vessels of 48,047 tons. The 
average for the year is well maintained, but the outlook 
is not too promising in view of the probability of a strike 
of joiners engaged at the shipyards. Work is still fairly 
plentiful, but new contracts are few in number3'the un- 
certainty of labour, high cost of production, and, last, 
but. not least, falling freights are. not conducive to the 
placing of fresh orders. ief among the launches were 
the Clan MacTavish and the Clan MacIndoe for the Clan 
Line ; the Melford Hall, 7000 tons, for the Ellerman Lines, 
Limited; the Dakarian, 6400 tons, for Messrs Leyland 
and Co., Liverpool; and the Magdapur, 6000 tons, for 
the Anchor-Brocklebank Line, Liverpool. 


Clyde Joiners. 


Unless there is an immediate settlement at the 
moment of writing, the Clyde joiners will cease work this 
week. The strike, which is a national movement, is being 
called as a protest against the employers’ decision to 
withdraw the 12s. per week special advance conceded in 
April last. In ordinary circumstances about 5000 men 
would be affected on the Clyde, but it is said that for 
some time past the men have been transferring to the 
building trade, where the wages will be higher than the 
rates ruling in the shipyards when the 12s. has been 
taken off. 


Steel Trade Difficulties. 


The question of costs of production and railwa, 
charges are becoming serious items indeed, and steel makers 
in Scotland are having an anxious time. Owing to the 
pe tidigrwes, Sr e aprg from France, Belgium and America, 
they are finding it much less possible to pass any addition 
in costs on to the consumer, and*s’omée method must be 
found of bringing local prices more into line with imported 
material. Semi-manufactured material is beitig quoted, 
delivered at works in Scotland, at tates with whith local 
makers cannot compete. Scottish steel] makers are more 
at a disadvantage than producers in other parts ‘of the 
country, owing to the insufficient production of pig iron 
in Scotland and the consequent necessity of bringing con- 
siderable quantities from Chmnbertand and other parts of 
England, and thereby having the additional burden of 
heavy railway charges. 


Pig Iron. 


The Scotch pig iron trade has hardly yet resumed 
a normal course, but it is hoped that outputs will very 
shortly show a decided increase. ‘The production is almost 
entirely consumed locally, and “the export department 
continues extremely dull.’ Apart from the scarcity of 
supplies, buyers are evidently afraid of a fall in prices. 


Finished Iron and Stee’. 


Markets are’ still in a depressed coridition. In 
ye of reductions in prices, new business is of smal! 
imensions, and it would appear a8 though further: con - 
cessions will have to be made, especially if continental 
and American makers can maintain their,eutrent level 
of prices, Steel —— are fairly busy, but deliveries are 
now & matter of wéeks compared with months a little 
while ago. Structural material is very slow: Steel sheets 
are not too busy, and galvanised material is easy. Bar 
iron makers have still a number of good orders, but the 
“push”? is evidently over. Export in bar iron is now 
receiving more attention, but overseas buyers are not too 
keen at present. Prices are still on a high basis, and 
doubtless an easier level will have to be reached in order 
to induce business. 


Coal. 


‘The output of coal is approaching normal, but as 
yet there has been little opportunity of expanding business. 
The ‘available supplies are largely disposed of locally, 
for industrial and municipal undertekings and railway 
companies are endeavouring to augment their stocks, 
which have in many instarices shrunk to meagre propor- 
tions. Household coal is busy. Foreign export is very 
quiet. A few cargoes of Ayrshire coal have gone to French 
ports, and a number of small consignments of Fifeshire 
fuel to Scandinavia, but apart from these business is of 
little account, and shipments almost, entirely coastwise. 
The aggrégate clearances for the week amounted to 130,169 
tons, against 112,405 tons in the ing week and 
335,767 tons in the same week in 1913. Quotations are 
purely nominal and basis rates quoted remain as already 
published. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal for France. 
THE chief subject of discussion in coai trade 





circles during the past week has been that relating to 
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business over 1921, but more especially as regards the 
attitude of the French Bureau des Charbons. As briefly 
announced in your issue of last week, the Bureau informed 
French importers of the prices at which it was prepared 
to consider contracts for delivery over next year, the 
figures being on an f.o.b. basis of 75s. for hest large 
screened coal; 65s. for through coals containing 50 per 
cent. large; 50s. for best small steams; 85s. for best 
anthracite Jarge, and 70s. for patent fuel. These figures 
caused a good deal of consternation and even ridicule in 
some quarters, but the feelings of coalowners and coal 
exporters can be imagined when later advices were received 
to the effect that the Bureau had even gone a step further 
and fixed the prices_at 5s. per ton less than the figures 
above mentioned, while in the case of best small steams 
even 40s. was mentioned. The contention of coalowners 
and coal exporters was naturally that if France was not 
prepared to pay for her requirements on the basis of com- 
peting buyers then the Coal Mines Department should 
give them a free hand and the obligation of this country 
to supply France with 45 per cent. of the total quantity 
of coal permitted for export should be cancelled. Their 
contention has been upheld, inasmuch as at a meeting 
towards the end of last week between the French Coal 
Controller and the British Minister of Mines, it was agreed 
that while the French Government was quite at liberty to 
lay down such internal regulations as might be deemed 
proper in respect of the import prices, British coalowners 
and exporters should on their part be quite free to accept 
or refuse the prices offered by French importers. As a 
consequence, this country is now under no obligation to 
reserve 45 per cent, of her export quantity for France, 
and exporters are enabled to send coal to whatever destina- 
tion. they please. Other allocations for South America, 
&e.,. are. also withdrawn, except in the case of Italy. 
Naturally, if the British authorities adhered to the 45 
per cent. allocation for France, which meant 750,000 tons 
per month, of which 500,000 tons were drawn from South 
Wales, and France imposed her maximum import figures, 
this would mean distinct preference for that country, and 
Italy and other allies would have legitimate claims to be 
equally favoured. 


Bear Tactics 


France is undoubtedly doing her best to “ bear” 
the coal market over next year, but the prices which the 
Bureau des Charhons has in view are particularly low. 
This will be appreciated when it is stated that best large 
steams are 110s. to 112s. 6d., best smalls 95s., patent fuel 
115s., and best anthracite large 120s. for current supplies. 
It is fully realised that France is.quite entitled to do her 
best to obtain her coal requirements on the most favour- 
able terms, and for a long time past has had to pay high 
figures for coals, a good proportion of which has been of 
inferior quality. France is now well stocked, as, indeed, 
most European ‘countries are, and the Americans are to a 
large extent responsible for this position. The labour 
troubles in this country have provided the Americans with 
every Opportunity to get into all the markets: im which 
British exporters were at one time firmly placed. The 
result is that the demand from countries abroad is for the 
moment negligible. American competition, however, will 
not last. The coals exported from the States are to a very 
large extent not suitable to consumers’ requirements. 
American “ run-of-the-mine” is only equal to inferior 
through coal from South Wales, and although the next 
month or so will be a lean time for business, France and 
buyers in other countries will again come along, with their 
inquiries, especially when they know they can secure 
particular grades of coal essential to their needs, and 
doubtless they will be prepared to pay competitive prices. 
At the moment, however, they have dear_stocks of coal 
to work off. 


There are many elements combining to. favour 
the aetion of the French Bureau in forcitig down the values 
of British coal, but undoubtedly the chief factor is the 
American invasion during the past few months. British 
coalowners and exporters were powerless to conibat it, 
as the quantity of coal allowed to be exported from this 
country has been since Junc last, and is now, so small 
relatively, but with improved outputs the exportable 
surplus will doubtless be increased. There is every hope 
of this, as recent returns show an improvement in produc- 
tion compared with the hest returns for this year. Still, 
American competition must be regarded as serious, even 
though. it. may be. transitory...A comparative statement 
prepared by the secretary of the South Wales Coalowners’ 
Association gives thé).following. particulars regarding 
output (in million tons) :—1914, United Kingdom 265, 
United States 460; 1919, United Kingdom 229, United 
States 488; 1920 (rate per annum for first six months), 
United Kingdom 243, United States 555. Thus it will be 
seen that while production in this country has decreased, 
that of the United States has largely increased. When 
the figures for the first half of the current year are con- 
sidered they show a decrease for the United Kingdom for 
1920 compared with 1914 of 22 million tons, or 8 per 
cent. ; while on the same basis there is an increase in 
output for the United States of 95 million tons, or 20 per 
cent. The figures relating to exports are, even more 
interesting, and are as follow, in million ‘tons :—1914, 
United Kingdom -59, United States 15;. 1919, United 
Kingdom 35.2, United States 22.3; 1920 (rate per annum 
for first. six months), United Kingdom 29, United States 
23.7. Considered in relation to 1914, the figures for the 
first half of the current year show a decrease of 30 million, 
tons, or 50 per cent., for the United Kingdom, compared 
with an increase of 8.7 million tons, or 58 per cent., for 
the United States. 


Depressed Freights. } 


The sharp felling off in the demand for coals has 
résulted in AvtiteAepression in the outward freight market. 
Considered in relation to the costs of running a steamer, 
compared with pre-war times, freight rates to-day are 
relatively lower than they were in the bad times of 1908. 
Many shipping companies, particularly those of com- 
paratively recent origin with tonnage bought at high 
figures, are experiencing a very rough time. No doubt the 


older companies, with experience at the back of them, will 
weather the depression all right, and it is cheering to find 
that Mr. T. H. Mordey, the chairman of the Cardiff and 
Bristol Channel Shiipowners’ Asséciation, who has beén 
on @ two months’ visit to Canada and America, is of the 
opinion that British owners néed have no fear of American 
shipping competition, as he says that the Americans, even 
with their Government behind them, have proved that 
they do not know how to manage ships. 


The Severn Dam. 


The Government scheme for harnessing the tides 
and producing power has created a good deal of interest 
in South Wales, which area, it is agreed, will be benefited 
most by the proposal if carried into effect, but: few are 
prepared to express an opinion upon the project, which is 
too immense and too technical for the average person to 
contemplate or appreciate. Opposition exp towards 
the scheme originates in the expense entailed, the time 
being considered inopportune in view of our national 
burdens and the financial conditions generally prevailing, 
while doubts are heard in some quarters as to’ whether 
the area to be served will be so extensive as to permit of 
the rate for current being reasonably cheap. Points raised 
by Professor F. Bacon, M.I. Mech. E., M.1.E.E., of Cardiff 
University College, are that the Severn is the thickest 
stream in the country. There is more matter per gallon 
in the Severn than in any other river in the country, and 
the amount of silting trouble which might have to be faced 
as a result of a big obstruction of this kind would be a very 
serious matter. No mention, he adds, has been made of the 
possibilities of erosion in the turbines, caused by the pre 

sence of so much matter. A costly feature of the scheme 
is the way in which turbines and electrical machinery have 
to be duplicated. Tne huge turbines and’ generators 
would have to deal with a:load of one million horse-power, 
but for the most part they would be working on very much 
smaller loads, and sometimes would be shut down alto- 
gether. Thé load factors on the motors and pumps at the 
pumping station would be equally poor. Still, Professor 
Bacon adds, the scheme is full of fascination, and he hopes 
prejudiced vested interests, &c., will not thwart its fulfil- 
ment, if it can be shown that it is certain to justify itself 
in the long run. 


Current Business. 


Operations on the coal market during the past 
week have been very restricted, and the inquiry from 
abroad is very dull. Still, the market keeps up remarkably 
well, and so far as business over 192] is concerned coal- 
owners are getting over their alarm created by the French 
Bureau des Charbons’ attitude and are quietly. stiffening 
their backs, as they believe that later on France will come 
into line with buyers from other countries.. The trouble, 
of course, is that for che moment the demand from abroad 
is slack. The paucity of fresh orders will be appreciated 
when it is stated that outward freight rates have touched 
the lowest level for the whole of the year. When one 
remembers that during the war over 100s. was paid for 
Genoa options and within the past week 17s. 6d. has been 
paid, it will be realised what:a-great change has come over 
shipping. Rates for other destinations are much on 
similar lines, as, for instance, 15s. to 17s. 6d. for North 
French and Bay ports, compared with 50s. to 60s. Still, 
collieries are managing to get along fairly well ; they are 
pretty well booked up, but their trouble is that the dock 
appliances are not efficient in many cases, and shipping 
facilities: are not adequate to deal with a materially 
increased output of coal even if it was obtained. The 
difficulty now is to get a prompt loading berth for steamers. 
Collieries which have tonnage in berth are in a strong 
enough position to decline to break their prices and 
demand 112s. 6d. for best large coals and 95s. for best 
smalls, but other coalowners whose tonnage cannot get 
into berth are ready to accept lower prices, provided the 
buyer can take quick delivery, thus releasing wagons to 
enable collieries. to work regularly. Reductions in such 
cases may range from 5s. to 10s,. Coke is not so scarce, 
and rules about 245s. to 255s., the home demand having 





eased down. Patent fuel is quoted at 115s., though lower 
figures have been accepted in isolated cases. Pitwood is 
62s. 6d. to 67s. 6d., and is fairly steady. 


Anthracite Coals. 

The market for anthracite coals is very firm, and 
all descriptions are fully booked up. Some collieries have 
no coal for export, and.others have to supply 50 per cent. 
of their output for home consumption. Permits for export 
are exhausted practically up to the middle of December. 








Latest News from the Provinces, 





NORTH OF ENGLAND. 


Big Slump in Iron and Steel Exports. 


Tue exports of pig iron, manufactured iron and 
steel from the Cleveland district during November showed 
a considerable falling off; in fact, the aggregate is the 
lowest recorded since February, 1919. The total for the 
past month is returned at 30,189 tons—of which 4441 tons 
went coastwise, and 25,748 tons foreign—as compared 
with 55,244 tons in October. The shipments of pig iron 
amounted to 12,643 tons, the chief customers being 
Belgium with 4410. tons, America 2830 tons, Scotland 
1381 tons, France 727 tons, and Japan and Austria 500 
tons each. The manufactured iron and steel exports 
totalled only 17,546 tons, as against 29,009 tons in October. 
India was the largest receiver, with a total of 6833 tons, 
Portuguese West. Africa took 1218 tons, Japan 1139 tons, 
Argentine ‘1035 tons, and Finland 1027 tons. 





WALES AND ADJOINING COUNTIES. 


Pitch Buying Combine. 
As the result..of a meeting held in London, a 





pitch-buying combine is to be formed, under the title of 


the Association of Pitch Consumers. Patent fuel manu- 
facturers of the United Kingdom, France and Belgium 
were represented at the meeting, presided over by Mr. 
T.J.C han, of Cardiff. The object of the combine is 
to bring about uniformity in prices and centralise the 
buying of this commodity, which at, the present time 
costs £10 to £11 per ton, as against 34s. immediately 
before the war. There is no question of amalgamation of 
patent fuel undertakings arising out of the meeting which 
has been held, which is purely for the purpose of forming 


| a central buying agency of pitch. As a matter of fact, so 


far as the patent fuel industry is concerned, between 70 
and 80 per cent. of the total production of this country 
is in the hands of Mr. D. R. Llewellyn and his associates. 


Swansea Metal Exchange. 


The tin-plate trade is very quiet, and the outlook 
is far from bright. Endeavours to bring about a minimum 
price of 41s. 6d. per basis box have failed. Some of the 
leading works were agreeable to the proposal, but others 
declined and announced their intention of suspending 
operations owing to existing high costs. In a few cases 
notices to terminate contracts, to take effect next week, 
have been served upon workmen. On the basis of present 
prices for prompt supplies cf tin-plates—viz., 41s. 6d.— 
makers are losing money to the extent of fully 4s. per box. 
Very little business is being done in any direction, the gal- 
vanised sheet market being weaker. 








SPANISH-BUILT LOCOMOTIVES. 





Tux first locomotive of the fifty which the Maquinista 
Terrestre.y Maritima, of Barcelona, is constructing for the 
Madrid-Zaragoga-Alicante .Railway has been delivered 
and. put into service.. The following are the principal 
characteristics of the new engine :—Weight empty, 
77,400 kilos.—just over 76 tons—when in use, 86,600 kilos.; 
weight of tender empty, 24,820 kilos.; .in use, 55,800 kilos, 
6000 kilos. consisting of fuel and 25,000 kilos. of water ; 
adhesion weight, 63,600 kilos.; tractive power, 14,790 
kilos.; extreme wheel base of engine and tender, 17.770 m.; 
length over buffers, 20.855 m. 

The locomotive has two cylinders, each of 620 mm.— 
24.4in.—in diameter, with a stroke of 660 mm.—nearly 
26in. The heating surface of the boiler is 280 square 
metres, and the working steam pressure of 206lb. per 
square inch. The maximum horse-power is 2000. There 
are 214 tubes of 50 mm. diameter and 26 of 133 mm. The 
distance between the tube plates is 5 m. 

The frame, boilers, and axles of the engines are being 
manufactured by the Altos Hornos de Vizcaya, the cast 
steel wheel centres by the Talleres de Deusto, and the other 
cast steel parts by the Hijos de Dionisio Escorsa, of 
Barcelona. Only the tires, tubes, copper plates, and 
certain forged parts, in addition to the injectors and 
braking apparatus, are being imported. 

The Iberica, which gives these details, says that, in view 
of the fact that Spanish copper foundries are actually 
engaged on extensions of their works in order to be able 
to produce large copper plates, that works are being built 
for the manufacture of solid-drawn: steel tubes, and that _ 





tires are already produced at Beasain, it may be prophesied 
that within a year the Spanish locomotive industry will be 
completely independent of foreign manufacturers. 





— ——-—— 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Wiru reference to the description of the Tangye axle machin- 
ing equip t published in our issue of November 19th, we are 
asked to.state that Alfred Herbert, Limited, Coventry, have 
been appointed sole selling agents for the machine tools made 
by Tangyes, Limited, Birmingham. 


WE are asked to state that Mr. John Bentley, the manager 
of the switchgear department of Laurence, Scott and Co., 
Limited, of Norwich, is relinquishing that ition to take up 
an appointment with J. H. Wilson and Co., Limited, of Birken- 
head. 





WE have been advised that a company with the title of the 
Harbour Improvement and Mechanica! Engineering Company, 
Limited, has been formed to take charge of interests previously 
controlled by Mr. B. J. Allison, of 53, New Broad-street, E.C. 2. 
It has made arrangements with Wiltons Engineering and Slip- 
way Company, of Rotterdam, for dealing with the shipbuilding 
side of the business, and has also obtained the sole concession 
of the crane designs of the Figee Works, Haarlem. It is requested 
that all inquiries should be addressed to the company at 53, 
New Broad-street, E.C. 2. 








Leeps Unrversiry Appgat.—A public meeting was held 
on Thursday, November 25th, at the Leeds Town Hall, under 
the presidency of the Lord Mayor, to institute an appeal for 
road 3 for the University of Leeds. The University is asking 
the public of Yorkshire, and others interested in the progress 
of higher education in the county, for £500,000, and the Vice- 
Chancellor—Sir Michael Sadler—was able to announce to the 
meeting that towards that sum gifts amounting to £112,800 
had already been received or promised. Amongst those who 
spoke. in ‘support of the appeal were representatives of local 
authorities, who contribute. largely to the revenue of the 
University, and a number of prominent professional and business 
men. The needs of the University for additional funds were 
explained at the beginning of the ting by the Chairman of 
the Council—Mr. Arthur G. Lupton—the Treasurer—the Hon. 
Rupert Beckett—the, Vice-Chancellor and Professor Smithells. 
The number of studénts in the University is now, it was ex- 
plained, nearly three times as large as it was before the war. 
Most of the departments are overcrowded, and the annual 
expenditure of the University has enormously increased, as a 
necessary consequence of the new conditions created by the 
war. New laboratories are required in nearly all the University’s 
Departments of Pure and Applied Science and for the School 
of Medicine, and new buildi are ded for the Department 
of Agriculture, the School of Dentistry, the University Library, 
the Students’ Union and Gymnasium, and as halls of residence 
for men and for women students. A large addition to the 
general endowment fund of the University is also desired, 
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Current 


IRON ORE. 
N.W. Coast— 
Native 
t Spanish ... 
+ N. African 
N.E. Coast— 
Native 
Foreign (c.i.f. ) 


PIG IRON. 


Home. 
. d. 
ScoTLAND—a 
Hematite ... 
No. 1 Foundry 
Nat « 


N.E. Coast— 


Hematite Mixed Nos..., 
No. 1 


Cleveland— 


eg Sarre. 

No. 3 G.M. B. 

No. 4 Forge 

Mottled ... 

Basic 
MIDLANDS— 

Staffs.— 

All-mine (Cold Bla-t)... £19 : to £19 12 

Grey Forge ... ... ... 13 £ 

Part Mine... im 

» Foundry No. 3 > ae 
Northampton—* * 

Foundry Nos.2 and 1 £12 
i RRS = _ PRE ae 
Forge £11 0 to £11 12 

Derbyshire—* * 
No.3 Foundry ... ... £13 15 
Forge me £12 10 
Lincolnshire— 

Basic .. £1317 6 

Foundry... .. £815 0 to'£14 0 

werge |... ... ww els ¢ 8 Wels 12 
N.W. Coast— 

N. Lancs, and Cum.— 
Hematite Mixed Nos.... £14 15 0 
Special . £41515 Ot £1615 0 


to £12 12 


” 


Oto £14 0 
Ow £13 0 





MANUFACTURED IRON, 
Home. Export. 
£s. d. £s. d 
ScoTLAND— 
Crown Bars ... ... .. “30 0 
Betts gy co Cinitic sent. ® 
Me ore ee ee ee 
Tees cable Ae ieee: Ea 
N.E. Coast— 
Crown Bars .., ... .... 30 0 
Besbicog cecil be GBhod 
Angles 30 15 
Tees 31 10 


32 10 
33.0 
32 10 
33 10 


32 10 
33 10 
82 10 
33 10 
ANCS.— 
Crown Bars ... 
Hoops 
S, YoRKS.— 


30 10 
34 5 


30 10 
31 10 


Crown Bars 
Best S.. 
MiIDLANDs— 

Marked Bars (Staffs.)... 
Crown Bars ... 
Nut and Bolt nen 
Black Sheets (dbls. ) 
Galv. Sheets 24 W.G. 

(f.0.b. L’pool, or equal) £34 to £35 
Gas Tube Strip .. £32 to £34 


33 10 0 
ose ae © 
. £29 to £30 
£34 to £35 


STEEL, 


Home. 
£4 4 


Export. 
£4. 4, 
ScoTLanp— 
Boiler Plates... 
Ship ” 
Angles, &c. 
Black Sheets... ... 
Galvanised Sheets... 


$1) 20. Oe: seeped. ce +) 0,30: 8 
£25 10 Oto £3110 0 £32to £40 
£24 10 Oto £27 0 0 £30to £35 
£32 10 O 33 0 ¢ 

40 0 0 55 0 0 





Prices for Metals and Fuels. 


STEEL (continued) 
Home. 
£ % 
24 10 


N.E. Coast— 


Ship Plates 
Angles ... .. 
Boiler Plates ... 
Joists os 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Billets ... 
Soft ,, 
N.W. Coast— 
Barrow— 
Heavy Rails ... 
Light ,, 
Billets ; 
Ship Plates ... 
Boiler ,, 
MANCHESTER ( Prices irregular and uncertain)— 
Bars (Round) . £25 to £30 
»» (others) . £24 to £28 
Hoops (Best)... 3415 0 
», (Soft Steel) 33.5 0 
TEOOE one ats aay 20s OOO SO OO 
»» (Lanes. Boiler) ... £31 to £34 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets ... 28 0 
Bessemer Billets ... ... 27 10 
Be ND = os oes ee DE @ 
eee: eee cd es 
Hoops (Iron)... ... ... 34 
»» (Steel) ss tees 4B O 
Sheets . £50 to £55 
MIDLANDS (Prices irregular and uncertain)— 
Mild Finished Bars 26 0 0 
Bess, Billets and Bars... £19 to £21 
Hoops... 34 00 
Tube Strip 33.0 0 
Angles 24 0 0 
Joists ‘ me OCG ay 
Wire Rods . £27 10 0 to £28 0 0 


cocoooscooan 


“., £2310 0 to £44 
. £2110 0 to £22 


NON-FERROUS METALS. 
SWANSEA—— 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (eash) ... 
iv (three months) ... 
Copper (cash)... 
», (three months) 
Spanish Lead (cash) ... .. 
-" (three months)... 
Spelter (cash) : 
»» (three months)... 
MANCHESTER— 
Copper, Best Selected Ingots 
,» Electrolytic 
», Strong Sheets .. 
” Loco Tubes) 
Brass Loco Tubes 
», Condenser J 
Lead, English 
» Foreign 


wiitiiaith | 





° FUELS. 
SCOTLAN D, 
Export, 
LANARKSHIRE— 
(f.0.b, Glasgow)—Ell 
Spliat 


93/- to 96/- 
” ” 

AYRSHIRE— 
(f.0.b, Ports)—Steam ... 2... oe cee ave 93 /- 

MRS sas tade wee. eo ees 96 /- 


” ” 
FiresHinE— 

(£.0.b. Methil or Burnt- 

island)—Steam ... ose. see cae cee one 
Screened Navigation... ... ... .. «. 100/- 

Unscreened ___,, 89/- to 92/- 

LoTHIANS— 

(f.0.b. Leith)— Best Steam ... ... .., 95 /- 
Secondary Steam... ...0 14. 0 se vee 93/- 

Screened Bunker... ... 2. 0. 2. 95/-~ 
Wndeweoned ij. bcos ie. Ti. ces 93 /- 


ENGLAND. 
=N.W. Coast— 
I 56. 5 ciesc ub OLS. ees sind Mabe 45/- 
Household 50/- to 60/- 
Coke 7 





96/- to 100/- 


90/- to 100/- 





FUELS (continued) 
NORTHU MBERLAND— 
Neutrals, 


Home. 
Best Steams ... ... 36/2 Bat 120/- 
Second Steams... 33/- ae 110/- 
BOUND tin aes, tee 30/8 oy 110/- 
Unsereened ... ... 32/8 bis 100/- 
Household 36/- obs 120/- 

DuRHAM— 

Best Gas... 36/- to 37/- 
Seoond ... ... ...  35/- to 36/- : 
Household ... ... 36/- Si 120/- 
Foundry Coke... 70/3 .  200/- to 220/- 
Furnace... ... 62/9 ry. a 


90/- to 100/- 
90/. 


SHEFFIELD— 

S. Yorks, Best Steam Hards 

Derbyshire Hards 

Seconds ... 

Cobbles ... 

Nats Aas 

Washed Smalls 

Best Hard Slacks ... 

Seconds = 

Soft Nutty 

Pea ” 

Small i 

House, Branch 37/2 to 37/8 
» Best Silkstone... see eee cee 88/8 to 84,2 

Blast Furnace Coke 2... 20.0... coo cee 65/9 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
81/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27)8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 


°SOUTH WALES, 
CarDIFF— 
Steam Coals: 
Best Smokeless Large 
Second vs ~ 
Best Dry Large... ... 
Ordinary Dry Large 
Best Black Vein Large ... 
Western Valley ” o 
Best Eastern Valley Large 
Ordinary ” ” 
Best Steam Smalls 
Ordinary ne 
Washed Nuts... . 
No, 3 Rhondda Large 
a Smalls ... 
ve large ... 
m » Through 
» Smal's .., 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwaNsEA— 
Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
Big Vein... . eve 
Machine-made Cobbles mere 
Nuts 
Beans 
ee 
Breaker Duff 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls én 
Cargo Through 


110/- to 112/6 
107 /6 to 110/- 
110/- to 112/6 
107 /6 to 110/- 
110/- to 112/6 
110/- to 112/6 
107 /6,to 110/- 
105/- to 107 /6 
92/6 to 95/- 
87/6 to 92/6 
100/- to 105/- 
110/- to 112/6 
92/6 to 95/ 
100/- to 102/6 
or to 95/- 
85/- to 87/6 
240/- to 250/- 
110/- to 115/- 
62/6 to 65/- 


117 /6 to 120/- 
115/- to 117 /6 
110/- tu 112/6 
107 /6 to 110/- 
117/6 to 122/6 
117 /6 to 122,6 
100/- to 105/- 
95/- to 100/- 
32/6 to 37/6 
57/6 to 62/6 


110/- to 112/6 
105/- to 107/6 
90/- to 92/6 
97/6 to 162/6 





FERRO ALLOYS. 
(ALL prices now nominal). 


Tungsten Metal Powder 3/6 per lb, 
Ferro Tungsten 2/9 per Ib, 
Per Ton. Per Unit, 
Ferro Chrome, 4 p.c, to 6 p.c, carbon... £A4 /- 
p 6 p.c. to 8 p.c. 9 £A2 15/- 
a 8 p.c, to 10 p.c. ra £40 15/- 
= Specially Refined 
Max. 2 p.c, carbon 
» 1 p-C. 9 
» 0°75 pe. eoaton it 
» carbon free ... 
Metallic Chromium 
Ferro Manganese 
» Silicon, 45 p.c, to 50 p.c. 


.. £92 to £93 

..£107 to £108 . 

«£124 47/- 

-+ 3/- per lb, 

.. 7/6 per lb. 
"(per ton) £37 home, £47 export. 
...£20 to £21, scale 8/6 per 

unit. 


---£28 to £29, scale 12/- per 
unit. 


.. 45/- to 47/6 per Ib. 
.. 9/- per lb. 

». 20/- to 22/- por Ib, 
.. £185 export, 


75 p.c. 


” ” 


»> Vanadium 

», Molybdenum ... 
Nickel (per ton) 
Cobalt Ye : 
Aluminium (per. ton) 





@Net makers works. > Per ton f.o.b. 


for export, and coke is per ton on rail at ovens and f.o b, for export, 


* Glasgow, Lanarkshire and Ayrshire. 


t Delivered, 


* Except where otherwise indicated coals are per ton at pit for inland (and f.o,l, 
** Forge prices delivered, a drop of 10s. per ton on recent f.0.t. practice, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Trade Problems. 


THERE is nothing in the situation that can lead 
to the — of an early recovery in the engineering trades, 
The trouble is due almost entirely to the financial crisis, 
and there can be no expectation of an improvement until 
that crisis is passed. ie. stringency of money and the 
withdrawal of credit are the consequences of the great 
national loan, but as the subscriptions to the loan closed 
at the end of November there is the possibility of the 
situation becoming easier, to the extent that money may 
again begin to find its way into trade and industry. If 
the loan proves to be a success it will enable the State to 
effect payments and carry out urgent reconstruction and 
public undertakings, and that may automatically bring 
about a revival of credit. At the same time it is hoped 
that the withdrawal from circulation of some of the excess 
issue of paper money will have the effect of improving 
the rate of exchange, although that may interfere with 
internal transactions unless much greater facilities are 
accorded by the banks for the use of bills of exchange. 
There is @ strong agitation just now in favour of a return 
to the system of bills which were generally employed 
before the war, and were abandoned subsequently when the 
failure of credit rendered cash payments compulsory. 
It is obvious that no recovery is possible without the aid of 
negotiable paper. That, again, can only be employed to a 
limited extent until individual credit is restored, and, 
unfortunately, the situation of many firms is too precarious 
to inspire confidence. Opinion is fairly general that the 
ground will have to be cleared by the liquidation of 
unsound concerns before industry can settle down again 
on a thoroughly stable basis. A still greater factor in 
provensane. a@ recovery is the remarkable unanimity of 
buyers in holding aloof. They can no longer pay the high 
prices now ruling, and while values are coming down in 
many cases it is difficult to see how there can be any con- 
siderable and general reduction until the output increases 
in proportion to the wages paid, and industry is relieved 
of some of the heavy charges that weigh upon it. There 
is no ignoring the fact that a large number of people 
believe that the only way of saving the country from an 
industrial collapse is to profit from the particularly favour- 
able exchange rate with Germany for the purchase of 
machinery and other manufactures required in their 
business. However, despite the unsatisfactory position 
of finance and trade, the country’s situation is not critical, 
for its principal wealth lies in the agricultural industry, 
which is more prosperous than ever, and in the huge re- 
sources in raw material that, in the near future, will 
enable France to recover from the present upheaval. 


African Development. 


The future prosperity of France depends largely 
upon the development of the marvellous resources of 
Africa, and while Morocco is being steadily opened up a 
vast programme has been pre for the carrying out of 
public works in West Africa at a cost of 1255 million franes. 
It comprises the extension of the Thies-Kayes railway, 
which will put the Niger into direct communication with 
Dakar, and the continuation of the Céte d’Ivoire railway 
to the future cotton-producing territory ; improvements 
to the ports of Dakar and Konakry ; and the carrying out 
of immense irrigation works on the Upper Niger, where it 
is proposed to create a cotton-growing industry as far as 
Timbuctoo. This is one result of the report of the Com- 
mission which was sent out to West Africa towards the 
end of 1918, wherein it was stated that the French African 
possessions were capable of producing nearly all the raw 
material required by the mother country. 


Colonial Transport. 


The great difficulty in carrying out development 
work in the colonies lies in the wholly inadequate transport 
facilities with France. The equipment of the maritime 
routes is so large an undertaking that the State wanted 
to build ships in the arsenals and either inaugurate State 
lines or sell the vessels to existing companies ; but in view 
of the strong opposition to State lines and to the building 
of ships in the arsenals the Government has apparently 
given up the idea of running lines over the colonial sea 
routes, and it has limited its enterprise to the few big 
ships that have been on the stocks for several months 
past. The report just published by an expert appointed 
by @ Parliamentary Commission upon the cost of con- 
struction in the arsenals Jays bare a waste of public funds 
that is likely toe suppress once and for all the efforts of the 
State to become a builder and owner of merchant ships. 
Now that the State is disposing of the ships in its posses- 
sion there is reason for believing that they will be employed 
almost exclusively in the colonial service. ; 


The Railway Convention. 


Negotiations between the railway companies 
and the Government for the reorganisation of the railway 
systems are well advanced, and the only questions remain- 
ing to be discussed are largely financial. The conditions 
under which the representatives of the railway companies, 
the railwaymen and the public are to be elected on the 
ee Council have been settled, and the duties of this 

ouncil in deciding upon a railway policy and in its under- 
wink he ee railways have been clearly defined. 
unity of organisation will he secured with the aid 

of the General Council, the railway companies will main- 
tain their independence as regards the management, and 
it is hoped to obtain economies in working by offering 
ro calculated according to a coefficient, in which 
“ei railwaymen will be the chief participants. There is 
also to be a unity of freight charges on the railways and 
waterways, while inland docks in communication with 
railway stations are to be created. It ig understood, 
moreover, that arrangements are also being made for the 
construction of 1700 kilometres—or nearly 1060 miles— 


of new railway lines, 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offce 
Sales Branch, 25, Southampton-buildings, Chanceru-lane, W&., 
at 1s, each 

The date first given is the date of application , the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


152,863. October 16th, 1919.—Vatve Gear, Galloways Limited, 
Knott Mill Ironworks, Manchester, and Henry Pilling. 

This is a system of operating the valves of steam, or gas, 
engines by means of hydraulic transmission. The valve is pro- 
vided with a cylinder and piston A, for the purpose of opening, 
and is closed by the spring B in conjunction with a dashpot. 
The pressure for opening the valve is provided by a reciprocating 
plunger C, driven by the engine. When the plunger enters the 
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bore D of its barrel, it forces oil into the cylinder A and raises 
the valve. In the oil ge there is a release valve E operated 
by the link work shown, which enables the governor to regulate 
the relative movement of the plunger C and valve E. When 
the valve E approaches the end of its stroke, it uncovers @ port 
and releases the oil pressure, so that the spring may close the 
main valve. The time of closing is, of course, dependent on the 
action of the governor. The dotted lines show an alternativé 
arrangement of oil piping.—October 28th, 1920. 


TURBINE MACHINERY. 


152,872. November Ist, 1919.—Exrrosion Gas TuRsINes, 
H. M. Davey, Conaways, Ewell, Surrey. 

The combustible mixture is introduced into the water-jacketed 
explosion chamber A thro the ports B B*, and is di 
to the turbine wheel thro the port C. The ports are opened 
and closed by two piston valves D and E reciprocated in any 
convenient manner. At the bottom of the valve stroke the 
ports B B are uncovered, and_the explosive charge is pumped 
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into the chamber A. The valve then rises and eloses the ports. 
Further movement uncovers the sparking plug F and the charge 
explodes. a ant the port C is opened and the products 
expand through the turbine nozzles. The valve returns and the 
cycle is repeated. The exhaust gases from the turbine are used 
to raise steam and the water jackets are connected with the 
boiler.—October 28th, 1920, 


SWITCHGEAR. 


145,715. July 2nd, 1920.—Aprraratus ror. ELEectro-mMaG- 
NETICALLY EXTINGUISHING THE ARC WHICH 18 PRropUCED 
ON THE BREAKING OF AN ELxEcrricaL Circuit, Fried. 
Krupp Aktiengesellschaft, Essen, Germany. 

The object of this invention is to provide a switch which, in 
addition to being of specially small di ions, is suitable for 
extinguishing alternating current arcs by means of a con- 
tinuous-current magnetic field. A and B te two prismati 
carbon pieces of rectangular plan, which form the contacts of 
the switch. The free end of the bar C, carrying the contact A 
is rigidly fixed into a corresponding recess in a rectangular 
The bar E, carrying the contact B, is movable 








magnetic Sam 
in magnetic yoke D. On top of éach of the contacts A and B 
is fixed a spark horn F and G. To the inner sides of the magnetic 


yoke D are attached pole cores H and K, which are situated 
opposite each other and surrounded with —— windings ~ 
irection 01 etic fie! 








by a continuous current. The d f agn 
is so selected that the drivin; cata Ae phe wb a mcna 
upward direction. ‘The arc thus quickly reaches the upper edges 


of the contacts A and B. It then comes into the path of the 
magnetic field passing between the discs L and M, and the 
further driving-away action is now performed in this magnetic 
field. Its length ore inereases very rapidly, and it is 
extinguished at the latest when its extremities have reached the 
ends of the spark horns F G, It is claimed that the great rapidity 
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with which the are is dispersed and, extinguished enables alter- 
nating-current circuits to be interrupted without danger to the 
switch. The time within which the alternating current arc is 
driven*away and extinguished is stated to be much !ess than 
the duration of half a period.—October 28th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


152,500. September 22nd, 1919.—Drawine INSTRUMENTS, 
H. A. Hughes, 59, Fenchurch-street, London, E.C, 3, and 

E. Masters, 143, Wallwood-road, Leytonstone. 
This form of compass joint avoids the use of the loose cones 
generally employed. Two cheek plates A A are screwed into the 
bifurcated head piece and bear against the compass limbs with 





























conical seatings. They are adjusted to give the required pres- 
sure and a screw bolt then inserted through the centre to hold 
them in place.—October 21st, 1920. 


TELEGRAPHS AND TELEPHONES. 


141,033. March 24th, 1920.—Amptiryive SysTEMs COMPRIS- 
inc THERMIONIC Devices, Western Electric Company, 
Limited, Norfolk House, Victoria Embankment, City of 
Westmi: * » WC. 2. 

The object of the invention is to provide means whereby the 
ratio of amplification of a vacuum tube amplifier can be varied 
without varying the impedance presented by the amplifier as 
a whole to the impulses which are to be amplified. In operation, 
the signals or other impulses, which are repeated and amplified 
by the tube A, are impressed on the resistance B by currents 
induced in the secondary coil C. The input electrodes of the 
second tube are in shunt to an adjustable part of the resistance 


‘a 
i 


——o2 
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B, and therefore any desired proportionate part oi the potentia 
drop across the resistance may be impressed between the input 
electrodes, with the result that the ratio of amplification may be 
varied between @ pre-determined maximum and zero. Since 
the grid is at a negative potential with respect to the cathode, 
no current can flow, and since the capacity of these electrodes 
is negligibly small, the impedance of the tube to the signals is 
substantially infinite. At all positions of the contact D the 

pc. co of the second cmplifying unit to the incoming im- 

Pp’ has substantially a constant value, namely, that of the 

finite resistance B.—October 28th, 1920. 

144,293, June 2nd, 1920.—Execrric SieNaLtinc Systems, 
Western Electric Company, Limited, Norfoik House, Victoria 
Embankment, W.C. 2. 

This invention relates more particularly to electric signalling 














systems in which it is d d to tr it currents of different 
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frequencies at different times, as, for instance, the talking and 
ringing frequencies in @ telephone circuit. The object of the 
invention is to make the circuit efficient for transmitting currents 
of either frequency. When talking current is being transmitted, 
the frequencies will be such as to pass through the condenser 
A, and will not affect the relay B, because of the relatively 
high impedance of its winding for these frequencies. When, 
however, ringing current—as, for example, 133 cycles—is 
transmitted, it will, because of its lower frequency, find a ready 
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ay, 


path through the relay winding*B”and condenser C, whose 
capacity is such as to make it resonant with the relay winding 
for the ringing frequency ; while the condenser A will present 
a higher impedance than at talking frequencies. The ringing 
current will therefore cause the contact of the relay B to chatter, 
which will so reduce the current traversing the winding of relay 
D that it will release both of the switches E and F, thus opening 
the circuit of the potentiometer G and connecting the condenser 
H across the line. The opening of the shunt, which the potentio- 
meter circuit normally forms, causes an increase in the voltage 
across the terminals of the transformer K, and the closing of 
the condenser shunt, which completes the local circuit tuned to 
the ringing frequency, greatly augments this increase by reason 
of the high impedance which the local circuit then presents in 
eomparison with the rest of the circuit extending to the current 
source.— October 28th, 1920. 














MACHINE TOOLS AND SHOP APPLIANCES. 


152,247. January 7th, 1920.—Rie ror Fixing EcoNoMmIsER 
Caps, J. J. Fancourt, 14, Mars-avenue, Well Hall Estate, 
Eltham, S.E. 9. 

This is a device for fixing the caps in economiser headers which 
are drawn up from the inside against a conical seating. The 

arrangement is fairly obvious in the drawing. A spindle with a 


N°152,247 


T head engages with the slot in the cap and is provided”with"a 
piston working in a cylinder. A handle at the top of the spindle 
is used to turn it in engaging the cap, while air or water pressure 
admitted the piston pulls the cap into place.—October 14th, 1920. 


LIGHTING AND HEATING. 


152,727. July 9th, 1919.—Etvecrric Lieut Frrrtnes, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 4, and H. C. Wheat, 31, Hillmorton- 
road, Rugby. 

The object of the present invention is to provide a fitting 
suitable for use in illuminating large spaces, such as public 


N°/52,727 
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buildings, which can easily be raised orflowered for the purpose 
of cleaning or repair. It is only necessary to force the reflector 
upwards or the fitting downward by means of a rod and the 


+ +; 


lamp fitting will lly d 1 to whatever height 
from the ground is desired. The relative weights of the reflector 
and fitting are so adjusted that they practically balance in any 
position.—October 11th, 1920. 





LOCOMOTIVES. 


152,944. November 20th, 1919.—LocoMoTIvE F1IrRE-GRATEs, 
A. Garner, Silverdale, Nursery-road, Heaton Norris, near 

* Stockport, and T. Squire, 68, Heaton-road, Heaton Moor. 
The inventors propose to use a rotating grate for locomotives 
with the idea that the incandescent coal will be continually 


“N° 152944 


? 











brought to the top and smokeless combustion insured. The 
grate which is similar in form to a squirrel cage, is rotated about 
a horizontal axis inside the fire-box, and has a passage through 
one of the trunnions for the introduction of the fuel. The end 
plates of the cage are perforated for the egress of the products 
of combustion.—October 28th, 1920. 


PUMPING AND BLOWING MACHINERY. 
152,832. September 2nd, 1919.—Low-tirr Pumps, L. F. 
Moody, 2, Reetor-street, New York, U.S.A. 

This pump has been designed with the object of pumping 
large quantities of water against comparatively low heads, 
yet with a relatively small machine. It is of the screw type, 
rather than of the centrifugal class, and its chief characteristic 


N°152,832 





lies in the shape of the casing. The inlet is contrived to impart 
a gradually increasing helical motion to the water, while the 
spiral outlet passage reverses the process without sudden changes 
in the direction of flow. Formule are given in the specification 
for proportioning the pump. The drawings reproduced show a 
complete pump and one form of impeller.— October 28th, 1920. 


MISCELLANEOUS. 


152,930. April 6th, 1920.—AvuTomatic SprINKLERS, R. W. 
Newton, 165, Laban-street, Providence, Rhode Island, 
U.S.A. 

In this specification a detailed description is given of a fusible 
valve support for fire-extinguishing sprinklers. The support, 
it will be seen, takes the form of a bent strut, and is composed 


N°152,930 

















of several parts joined together by easily fusible metal. ‘ Inside 
the strut there are two hollow rods A A, filled’ with‘a:liquid 
which expands under the influence of heat, and thus assists 
in collapsing the strut when the fusible metal melts.—-October 





28th, 1920. 





Forthcoming Engagements, 


TO-DAY. 

INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s-pate 
St. James’s Park, 8... 1. Extra general meeting. Further dis. 
cussion on ‘‘The Human Factor in Industry,” by Mr. Alex, 
Ramsey. 6 p.m. 

Junior INsTITUTION oF ENetneerRs.—Caxton Hall, S.W. }, 
Lecturette: ‘‘ Electrolysis as Applied to the Measurement of 
Water,” by Mr. G. F. Shotter. 8 p.m. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.— Muni. 
cipal Offices, High Barnet. Joint meeting, Metropolitan and 
Eastern Districts. 11.15 a.m. 

NorTHAMPTON PoLyTecHNIc InstiTuTE.—St. John-strect, 
Clerkenwell, E.C.1. Annual prize distribution and conver. 
sazione, 7.30 p.m. 

INsTiTuTE oF TRANSPORT.—Royal Society of Arts, John. 
street, Adelphi, W.C. 2. Lecture: “* Railways: Their History 
Constructional Requirements from an Operating Point of View, 
Systems of Control,’’ by Mr. Ashton Davies. 5 p.m. 


SATURDAY, DECEMBER 4rx, 


Tur INSTITUTION oF British FouNnDRYMEN.—The College of 
Technology. Manchester. ‘* Modern Metallurgical Investigation,” 
by Mr. D. F. J. Brislee. 4 p.m. 


MONDAY, DECEMBER 6ra. 


Socrery or Enatneers.—Apartments of the Geologica) 
Society, Burlington House, Piccadilly, W.1. Paper: “ Black. 
pool Sea Coast Defence Works,” by Mr. H. Banks. 5.30 p.m. 

AssocraTion' or Drop Forcers AND STAMPERS.—Mappin 
Hall, the University, St. George’s-square, Sheffield. Lecture : 
‘Forging Temperatures of Steels,” by Dr. Leslie Aitchison, 
7.30 p.m. 

Royat Institution or Great Britatn.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m. 

NatTIonaAL CONFERENCE OF WorKs MAGAZINE EpiITorRs 
The Council Room, Industrial Welfare Society, 51, Palace- 
street, S.W.1. Morning, 10.30, ‘“*The Mission of the Works 
Magazine,” by Mr. E. J. P. Benn; afternoon, 2,30, ** The Art 
of Editing,” by Mr. L. Pendred. 


MONDAY TO FRIDAY, DECEMBER 6ru TO l6ru. 


SMITHFIELD CiLuB SxHow.—Agricultural Hall, Islington, 
Monday, December 6th, private view, 9 a.m. to 8 p.m. Tuesday 
onwards, public exhibition, 9 a.m. to 9 p.m. 


TUESDAY, DECEMBER 7rua. 


INstTiTuTE OF INDUSTRIAL ADMINISTRATION.—Cohference, 
Hall, Central Hall, Westminster. ‘“‘ Road Transport as an Aid. 
to Industrial Management,”’ by Mr. Richard Twélvetrees, 


MANCHESTER GEOLOGICAL AND MINING Socrety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Paper: “ The 
Organisation of a Coal Research Association,’ by Messrs, R. A, 
Burrows and F. 8. Sinnatt. 4 p.m. 

SHEFFIELD ASSOCIATION OF METALLURGISTS AND METAL- 
LURGICAL CHEMISTS.—Assembly Room, Royal Victoria Hotel, 
Sheffield. ‘Carbon and High-speed Tool Steel,’ by Mr. F. ©. 
A.H.Lantsberry. 7.30p.m. 


WEDNESDAY, DECEMBER 8ra. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s-gate, S.W. 1, General meeting. 
Papers: ‘“‘ Roads and Vehicle Maintenance,” by Colonel R. E. 
Crompton; “The Combustion of Naphthalene Solutions in 
Internal Combustion Engines,” by Mr. L.S. Palmer, 8 p.m. 
oF AUTOMOBILE ENGINEERS.—Talbot Hote! 


INSTITUTION 
Discussion on the features of the Motor Show 


Wolverhampton. 
7.30 p.m. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s Insti 
tute, Bride-lane, Fleet-street, E.C.4. Informal talk on recent 
American tour by Mr. W. H. Patchell, illustrated by lantern. 
7.30 p.m. 


THURSDAY, DECEMBER 9ru. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Institution of Civi! 
Engineers, Great George-street, S.W.1. ‘The Distribution ot 
Electricity,’ by Mr. W. B. Woodhouse, and ** Some Economic 
Aspects of E.H.T. Distribution by Underground Cables,” by 
Mr. R. O. Kapp. Adjourned discussion. 6 p.m. 


FRIDAY, DECEMBER 10ru. 


Tue TecHnicaL INSPECTION AssoctaTiION.—Rooms, Roya 
Society of Arts, John-street, Adelphi. Paper: “Some Features 
of Tensile Fractures,”’ by Dr. D. G. H. Gulliver. 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
St. James’ Park, S.W.1. Informal meeting. 7 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS 
MEN (YORKSHIRE TECHNICAL SEcTION).—Tempest Anderson 
Hall, York. ‘* Astronomical Instruments,’’ by Mr. J. 
7.15 p.m. 


Scott. 


SATURDAY, DECEMBER 1)ts. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper: “ Radiology Applied to the 
Testing of Materials,’’ by Mr. A. P. M. Fleming. 7 p.m. 


MONDAY, DECEMBER l3ru. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, St. 
James’ Park, S.W.1. Graduates’ Section. Paper: ‘* Die 
Casting,” by Mr. A. G. Hopking. 7 p.m. 


TUESDAY, DECEMBER l4ru. 


INSTITUTION OF ELECTRICAL ENGINEERS (ScoTTISH CENTRE). 
—The Rooms, 207, Bath-street, Glasgow. Paper: ‘* The Distri- 
bution of Electricity,’’ by Mr. W. B. Woodhouse, 7.30 p.m. 

InsTITUTION OF LOCOMOTIVE ENGINEERS (LEEDS CENTRE).— 
Philosophical Hall, Park-row, Leeds. Paper:  ‘‘ Locomotive 
Building Practice,”’ by the late Mr. T. Thompson, to be read and 
discussed. 7 p.m. 


THURSDAY, DECEMBER 1é6rx, 


Tue Concrete InstiITUTE.—Denison House, 296, Vauxhal! 
Bridge-road, Westminster, 8:.W.1. Paper: ‘‘ Special Applica- 
tions of Reinforced Concrete in Docks, with Specific Reference 
to the Reinforced Concrete Gates at Tilbury Dorks,’ by Mr. 
H. J. Deane. Lantern. 7.30 p.m. 


FRIDAY, DECEMBER 17rx. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, St. 
James’ Park, 8.W.1. Paper: ‘‘ Thermodynamic’ Cycles ; in 
Relation to the Design and Future Development of Internal 
Combustion Motors,” by Dr. William J. Walker. 6 p.m. 

Juntor INsTITUTION OF ENGINEERS.—Royal United Services 
Institution, Whitehall, S.W.1. Presidential address: ‘‘ Some 
Reflections on our Industrial Situation,’ by Right Hon. Lord 
Weir. 7.30 p.m. 
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PUBLIC NOTICES 


HONG KONG, 
PUBLIC WORKS DEPARTMENT. 
PUMPING MACHINERY, &c, 


The. Crown Agents for 


LONTES invite TENDERS 
for the BANGFACTU RE and DELIVERY 


f.o.b. of the following for the Public Works 


nt, Hong Kong 
Pe HORIZONTAL TRIPLE-EXPANSION or other 
type of STE AM ENGINE, coupled direct to HIGH 
si" LOW-LIFT PUMPS, to lift to ® height of 1625ft. 
any 565ft. respectively, with a LANCASHIRE 
ROILER, SUPERHEATER, PIPE WORK, VALVES, 
and other Accessories, 
Specification, general conditions, &c., and form of 
Tender may be obtained from the Chief Engineer at 
he office of the Crown Agents for the Colonies, 4, Mill- 
bank, Westminster, on or after the 13th December, 











- “ posit of £5 will be required, and will be refunded 
m receipt of a bona fide Tender 
Drawings may be inspected "and further particulars 
obtained on asin at the office of Mr. William 
Fairley, M. C.E., Parliament Mansions, 8.W. 
Tenders to be be lodged on or before 12th January, 1921, 
endorsed “* Tender for Sypine Machinery, Hong 
Kong, Requisition No, 249% 3060 
° . . 
(vil Engineer Required 
for the WAY and WORKS DEPART. 
ake of the JAMAICA GOVERNMENT 
AY as Construction Engineer for 
two years’ “oan possibly a little longer. Salary 
6300 per annum, rising by an inerement of £50 to £850 
per annum. Free first-class passages. Candidates, 
age 35-45, single, must be capable of preparing plans 
and specifications, laying out and superivising erec- 
tion of station yards, locomotive running sheds, 
carriage and wagon depot, repair genie. passenger 
station, and general offices, and 8 be conversant 
with the erection of signals and Intthockieg. —Apply at 
once, in writing. stating age and brief details of expe- 
Gene , to the CROWN AGENTS FOR THE COLO- 
4, Milibank, London, 8.W.1. quoting 
a1. 535. Applicants must have served in* some 
branch of H.M. Forces during the late war, unless 
satisfactory reasons for not having done so can be 
furnished, 2964 
(vil Engineers and 
DRAUGHTSMAN REQUIRED by the 
C ERNMENT of NIGERIA for ws | 
Capital Works, for two tours, each of 12 
months’ service, with possible extension. First- ies 
passages and quarters provided. Liberal leave in 
England on full — As follows :— 
Ref. No. ointment. 
10,511 .. District Engineers 


Salary. 
£800 - £40 - £920 a 
year, with pro- 
ficiency pay of £72 
a year. 
Qualifications.—Good experience in responsible 
charge of Railway Surveys and Construction. 
10,513 .. Assistant Engineers .. £600 a year, rising 
by annual incre- 
ments of £30. 
Qualifications-—Experience on Railway Surveys 
and Construction. 
10,517 .. Draughtaman .. .. £500-£12-£560 a 
eC 


yea 
Qualifications —Experience as Railway Draughts- 
man capable of plotting plane and sections direct 
from field books, also experience of Bridge and 
Building Design. 

Candidates, not over 45 years of age, possessing the 
required experience, should appiy at once, in writing, 
giving age and brief details of experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W, 1, quoting the reference number 
of the vacancy applied for. Applicants must have 
served in some branch of H.M. Forces during the late 
‘war, unless ‘satisfactory reasons for not having done 
so can be furnished. 3029 


Be 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


fer Sale by Public Tender, 


WIRELESS APPARATUS 
& ELECTRICAL CABLE, 


Comprising :— 
1200 New and Second-hand Short Wave Tuners, Mark 
1IL,, 100 to 700° metres wave length. Lying at Wood- 
lane, Shepherd’s Bush. 
3000 No. 1 Receivers. Lying at Wood-lane, Shep- 
herd’s Bush. 
1000 No. 1 Transmitters. Lying at Greenwich. 
l«r. 27 Ib. Cable, G.P. (Scrap), unser- 
viceable. 
2 tons 14 ewt. 1 ar. 23 Ib. Cable, Lead 
Covered, Unserviceable. 
21 miles 440 yards Cable, I.R., Aerial, 





20/20 quad, with suspending wire, 
Part Worn. L ving 
1145 yards Cable, E. and C.C., 1 pr/10, 
New P. 0: 5. Dd. 
16 miles 1320 yards Cable, E. and C.C., ’Fordrough- 


+ pr/10, New. lane, 
830. yards Cable, P.C. Twin, 10 pr/10, Bismine- 
am, 


= “miles Cable, P.C. Twin, 1 pr/20, New 
ay miles Cable, E. and C.C., 7 pr/10. 


New. 
1 me Cable. G.P., No. 14, Quad 1a, 





Detailed particulars, permits to view, and Tender 
forms,.which must be completed and returned on or 
before 10 a.m. on 20th December, can be obtained on 
application to the CONTROLLER, D.B.1.E., Plant 
We. e Machinery Section, Charing Cross Buildings, 

p 3015 





Reconstruction Reinforce- 


MENT. 
ENGINEERS are INVITED to APPLY for PaR 
Tr of the WALKER- WESTON REIN 
FORCE which offers end 





emes of construeiion, with 

results. Agents wanted in several 

THE bad tay mote pd Sa 
. Worm -stree 


Ttd., 
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The Smithfield Show. 
Studies in Tidal Power.—No. IL. 
Locomotive Footplate Experiences.—No. IX 


Chemical Engineering. 





The Human Factor in Industry. 





The Precision Motor Cycle Works at Birmingham. 





Perfecting the Railway Machine. 





The Metallic Filament Lamp Industry. 





Wireless Telegraphy and Telephony. 


French Engineering Notes. 
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PUBLIC NOTICES 


0 ABB 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Publie Tender, 


PULPING PLANT, 
At BEWDLEY, WORCESTERSHIRE, 


ees ae — 
* Marshall ’’ Loco. e BOILER and CHIMNEY. 
National GAS ENGINE "ith ss box, &e. Quan- 
tity TUBING and FITTIN VATS, PULPING 
MACHINES SHAFTING, BEL TING, PULLEYS. 
TWO Tomlinson Haas PEELERS. LOOSE oe 
FIXTURES and_ FITTINGS, including 10-Cw 
WEIGHING MACHINE and various sundry items. 
Schedule, which is believed to be correct, but 
intending purchasers must satisfy themselves as to its 
accuracy or Otherwise before tendering, as no adjust- 
ment will be made or allowed for. 

Permit to view and Tender form, which must be 
returned completed on or before 10 a.m. on 16th 
ber, 1920, can be obtained on application to— 
THE CONTROLLER, D.B. 

Plant and Machinery Section, 
2693 Charing Cross Huts, W.C. 2. 





Loughborough College. 
we a sat M.B.E., B.Sc., A.R.C.8c., 
oS Kop "Principal. 
APPLIC. ATIONS are’ INVITED in respect of the 
following VACANCIES in the Works Departments of 
the ree ~ namie 
UNIVERSAL MILLING 
AUTOMATIC and pt LATHE WORK, 
ELECTRIC FITT and SWITCHGEAR 
ASSEMBLY 
PRECISION FITTING and INSTRUMENT WORK. 
Applicants should have served a full apprenticeship 
and be of good education and address. They should 
also refer in every case to the particular vacancy for 
which they desire to offer themselves as candidates, 
Applications, together with full. particulars and 
salary required, must be submitted on the official form. 
which may be obtained from the PRINCIPAL of the 
College, to whom they must be returned not later than 
Saturday, December 18th. 2995 


Victoria Jubilee 

INSTITUTE 
(Central Technological Institute, Bombay Presidency), 
BOMBAY, INDIA. 


HEAD OF THE DEPARTMENT OF MECH 
ANICAL ENGINEERING, 


APPLICATIONS are INVITED for the POST of 
HEAD of the DEPARTMENT of MECHAZICAL 
ENGINEERING of the Victoria Jubilee Technical 
Institute (Central Technological Institute, Bombay 
Presidency). Engagement renewable every sixth year. 
Salary will commence at Rs. 700: and rise to Rs, 1000 
per mensem. Further particulars may be obtained 
from the office of this journal. Applications should be 
made so as to reach the undersigned on or before the 
18th December, 1920, c/o Mr. T. 8. Dawson, Henry 8. 
King and Co., London. 

The selected candidate will be required.to obtain a 
medical certificate of fitness for work from a medical 
practitioner selected by the Board. 





Technica] 


D. E. WACHA, 

Hon. Secretary of the Board of Trustees, 
Victoria Jubilee Technical Institute 
(Central Technologica! Institute), 

Byculla, Bombay India. 





"sgadene E.C. gg 








i PUBLIC NOTICES 





SUF. . 
Ua niversity of London. 
he Senate invite APPLICATIONS for the 
1H ‘ADW ICK (part-time) CHAIR of MCNICIPAL ENGL 
NEERING tenable at University College. Salary £400 
¥gar.—Applications (12 copies) must be received not 
late? than first post on ist February, 1921, by the 
ACADEMIC REGISTRAR, University of London, 
Se “Kensington, S:W.7, from whom further par- 
tity: yy may be obtained. 2946 





(Sorporation of Madras. 
SPECIAL WORKS DEPARTMENT. 
CONTRACT M. AND M., No. 87. 
STONEWARE PIPES AND SPECIALS. 


The Corporation of Madras, India, is prepared to 
receive TENDERS from competent persons willing to 
enter ine a he for the SUPPLY and DELIVERY 
of STONEWARE PIPES and SPECIALS, varying 
from 4in. “ 18in. diameter and agg rregating a total 
length of about 76 miles 

2.—Forms of Tender, prepared by J. W. Madeley, 
Esq., M.A., M Inst. C.E., M. Am. Soc. C.E., &c., 
Special Ensineer to the Corporation of Madras, may be 
obtained from the undersigned Agents of the Corpora- 
tion on payment of Five Shillings per set, which will 
nit be returned 

%3.—Tenders, accompanied by a deposit in currency 
notes or a draft on a Madras Bank for Rs. 200, should 
be sent direct to the Commissioner, Corporation of 
Madras, se as to reach him, at or before Twelve Noon 
er the 23rd day of February, 1921. 

4.—The Corporation — not bind itself to accept 
the lowest or any Ten 
(Sed.) JAMES MANSERGH AND SONS, 
Agents to the Corporation. 

5, Victoria-street,.Westminster, S.W. 1, 

Sth December, 1920. 3042 





({reat Western Sith 


The Directors of this Company are vapor - 
receive TENDERS for WIDENING the RAILW 
for additional loop lines between Bridgend a 
Margam. 

Plans and specification may be seen and forms of 
Tender and bills of quantities obtained at the office 
of the Engineer at this Station, between the hours of 
10 a.m. and 4 p.m. 

Tenders, addressed to the undersigned and marked 
outside “‘ Tender for Bridgend and Margam Loops,”’ 
will be received not. later than 10 a.m. on TuéSday, 
the 4th January, 192). 

The Directors do not bind themselves to accept the 
lowest’ or any Tender. 

A. E. BOLTER, 


Secretary. 
Paddington re way - ess 
7th December, 3023 





London County Council. 


TENDERS are INVITED for the REPAIRING 
¢ ee WAY ot CHELSEA SUSPENSION 


sy oat desiring to Tender may obtain the specifi- 
cations, bills of quantities, form of Tender, &c., on 
application to the Chief Engineer at the County Hall, 
Spring-gardens, S.W., upon payment to the Cashier 
of the Council of the sum of £3. This amount will be 
returnable only if the tenderer shall have sent in a 
bona fide Tender and shall not have withdrawn the 
same. Full particulars of the work may be obtained 
on personal application, and the specification and 
other. contract documents may be inspected at the 
County Hal before payment of the fee. No Tender 
received after 4 p.m. on Monday, 20th December, 1920, 
will be considered. 

The Council does not bind itself to accept the lowest 


or any Tender. 
JAMES BIRD, 





2990 Clerk of the London County Council, 


PUBLIC NOTICES 





ilectricity- Commissioners, Vic- 


NDE AD 
TENDERS are HEREBY INVITED for the 
sg DELIVERY, &c., of the following PLANT 


for t 
MORWELL POWER SCHEME. 

Copies of Tender forms, specifications, drawings 
and conditions are available, at the charges men- 
tioned hereunder, upon application to :— 

The Aqet co for Victoria, 


House, 
Melbourne-place, 
Strand, 
London, W.C. 2. 
Specin- 
cations. Description. 
Nos. 


32. «Bs pee 2 500 K.W. Turbo-Alternators. 
Turbo-Alternators. 
Toeiecetind Plant. 
Circulating Pumps. 
33... Transformers and patter for Power-houscs 
.41 .. Synchronous Condense: Transformers, Fre. 
quency Changer and "Swite hgear, for Newport 
, Lr ame Station. 
42-.. Trans and Switchgear and Accessories 
for Sub-stations Cc, D, Gand J. 
Charge :—Five Guineas for the first three copies of 
each 8) co and 1¢ Guineas for each 


36 .. Suspension Insulators 
: Aluminium Steel Reinforced Cable. 
38 .. Transmiasic ion Steel Towers. 
39 .. januaten , Inoubators. 4 
40 .. Galvanised Steel Cable. 
43 .. Steel Telephone Poles. 
44 .. H.T. Telephone Access 
Charge :—Three Guineas ie the first three copies 
of each specification and One Guinea for 
each copy thereafter. Specifications 34, 
35 and 36 are alternative to 37, 38 and 39 
Both sets of specifications will be issuable 
for one set of c 

The Commissioners do not bind themselves to 
accept the lowest or any Tender. 

The specifications and drawings may be inspected 
at the offices of the Consulting Engineers of the 
MS nage Government, Messrs. John Coates and Co., 

Ltd., Victoria House, Melbourne-place, Strand. 
London, W.C. 2. 

Tenders on prescribed forms, 5 eeatty endorsed aud 
——— must be delivered to— 


iddelow, 
Secretary 
Electricity Commissioners, 
673, Bourke-street, West, 
elbourne, 
Victoria, 
Australia, 


not later than pase on 24th February, 1921. 
igned) PETER McBRIDE, 
2785 Agent-General for Victoria. 


Madras and Southern Mahratta 


RAILWAY COMPANY, LIMITED 
The Directors are prepared to receive TENDERS for: 





(1) ay, STEEL BEARING PLATES, Broad 
Ga 

(2) 26,000" ‘STEEL BEARING PLATES. Metre 
G 


3 le 
in accordance with the specifications, which may be 
seen at the Offices of the Company. The charge for 
each specification is One Guinea, which will not be 
returned, 

Tenders must be sent in, addressed to the SECRE- 
TARY, not later than 2 p.m. on Tuesday, the 21st 
December, 1920, marked “‘ Tender for Bearing Plates.’’ 

The Directors do not bind themselves to accept the 
lowe . or any Tender. 

Company’s Offices : 
, Buckingham ing a 
yestminster, S.W 
7th December, is20. 3031 « 


he South Indian Railway Com- 


PANY, tans. _— prepared to receive TEN- 
DERS for the SUPP of-— 
LOCO MOTIVE \DUPLICATIVE PARTS. 

Specifications and forms of Tender may be obtained 
at the Company’s Office, 91, Petty France, West- 
minster, S.W. 1. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Co., Ltd., marked 

* Tenders for Locomotive Duplicative Parts,’” must be 
left with the undersigned not later than 2 p.m, on 
Wednesday, the 5th January, 1921. 

A charge, which will not be returned, will be made 
of 20s. for each copy of the specification. Copies of the 
drawings may be obtained at the office of Rebert 
White, Esq., M. Inst.. C.E, Consulting Engineer to 
the Company, 3, V — street, Westminster, S.W. 1. 


er. 
W. B. REYNOLDS 
For Managing Director. 





91, Petty France, 
Westminster, W.1, 
7th Doochen: 1920. 3030 
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PUBLIC NOTICES 
Parish of 
- UARD 


The Guardians of ie coer of = 
hereby invite TENDERS | for, me 
INSTALLATION of a oO Sram 
Infirmary, Brook-street, conieeion, @ 8.E. 

A general description of the plant uired, together 
with the form ef Fender, can be 0 4 trom this 

ice. 

The Tenders, which must be sealed and superscribed 
“* Tender for Potato Steamer,’’ must be sent to the 
undersigned or placed in the box ey for their 
reception in the office of the Clerk of 2S 
by the tenderers or their representatives, . they so 
desire, on or before Tuesday, the 21st December. 

The Guardians do not pledge themselves to accept 
the lowest or any Tender. 





pe of Lambeth 
fISION and 
R at their 
ll. 


OLDSPINK, 
‘Clerk to the Guardians. 
Guardians’ Board-room an 
Brook-street. Reaninesoe- road, 8.E., 
Sth December, t 3058 





Parish of Lambeth : Board of 


GUase Dram. 
The Guardians of the Poor of the Parish of La: h 
hereby invite TENDERS 
INSTALLATION of an INJE 
et at their Infirmary, fate Mieeg pr By 


A general description of the machine uired, 
together with form of Tender, cam be obatined from 
this office. 

Tae Tenders, which must be seated and superscribed 
‘Tender for Washing Machine,“ must be sent to the 
undersigned or placed in the box provided for their 
receptien in the office of the Clerk to the Guardians 
by the tenderers or their representatives, a they so 
desire, on or before Tuesday, the 21st December. 

Tae Guardians do not pledge themselVes to accept 
the lowest or any Tender. 

By Ord 
JAMES L. GOLDSPENK, 
Cierk to the Guardians. 

Guardians’ Board-room and Offices, 

Brook-street. Kenningten-road, S.E., 
8th December. 1920. 3057 





British Automobile Equipment 
COMPANY, LIMETED. 
HIGHFIELD WORKS, FELTHAM, ‘MIDPLESEX. 
FOR SAEE. 
INVERATION FOR TENDERS. 
FULLY EQUIPPED FREEHOLD PACTORY, PAR, 
enemas * ane TO MO MSTAL, TOOL- 
‘D ENGINEERING 
The satis are situated at Feltham, = Kk 
%. miles from Waterleo, and adjoin 
ay mere 2 





lesex, about 
and 


a oo approxi 
Ma and is freekold. “The buildings, 
axe bk, designed and ar: ed to fulfil the 
ppands [3 modern production, comp: @ §oor space 
oe ae are fully equipped and ready for imme- 
a operation. They costaia :-— 
MACHINE TOOLS. 


La 
PLANIeG $8 SyEPet LATHES. 
HORZ aL SND VERTICAL 


M. 
POW <NB PEY. 
TREADLE AND PO 
ROLLS. 
GRAY’S SHEET METAL CUTTER 

There is a wood working aoa spindle 
planer and thicknesser, cireular saw, band saw, 
generating plant, 100 HP. Stockport gas engine, 
suction. gas plant, electric light, 4 

The factory and contents can be 
appointment. 

Tenilers must be delivered sealed te the Receiver on 
or before Fri: lay, the Sist day of ‘ore 1920, at 
‘Twelve o'clock Noon, @ me envelope 
enier for Highfield Works, Feltham,” 

The Receiver does not bind himself te accept the 
reserves to himself all 


DRILLING 


SSSES. 
GUILEOTENE, 


inspected. by 


highest or amy Tender, 
hts. im connection therewith. 
orm3 of Fender may be obtained of 
SIR BASIL E. MAYHEW, K.B.E., F.C.A., 
Receiver, 

Alderman’s House, Bishopsgate, E.C. 2, 
aml forms of the contract, which tenderers will be 
require to sign if their Tender is accepted, and forms 
and schedules of the plant and machinery comprised 
in the sale may be seen at the same place. 


6th December, 1920. 3009 


Phurrock, Grays, and Tilbury 


JOINT SEWERAGE BOARD. 
MAIN pa JMPING STATION. 
NTRACT No. 6, 
TO OIL ENG INE AND EL als 
MANUFACTURE 
Lhe Thurrock, Grays and Tilbers Joint Sewerage 
Boar s invite TENDERS for the CONSTRUCTION. 
PELIVERY, and ERECTION of FOUR CRUDE OIL 
ENGOINES, C.C. DYNAMOS, MOTORS, CERAEY 
FUGAL PUMPS, arpEyns. eS ae — 
BEAD. CRANES, and othe hi 
with drawings and specification, 
be obtained at the offices of 
Jebn Taylor and Sons, . 
minster, S.W.1, upon payment of £5 ( 
which will be returned on receipt. of a 
‘Eenier. 
These documents will only be issued to. bona fide 
makers of oi engines and electrical machinery. 
Sealed Renders. endorsed ‘‘ Grays Drainag 
tract No, 6,”"" addressed to. the Clerk to er Pan 
are to be delivered at his office at or before 10 a.m, on 
Monday, 10th January, 1921. 
The Board does not bind itself to accept the lowest 


Or any Tender. 
(By Order) 
CHAS, 








copia of which may 
e Engineers, 

Vietoria-street, West. 
e. only), 
ma, fide 


‘ASPLIN, 
Clerk to the Beard. 


2961 


Bank Buildings, 
Grars, Essex. 





he Metropolitan Asylums B vard 
invite APPLICATIONS for the following 
APPOINTMENTS in ‘the Department of the Engineer- 
in-Chief, on their Head Office Staff, viz.:—(a) ON 
FNGINEERING DRAUGHTSMAN (Temporary), for 
at least six months, with the possibility of extension, 
to prepare working drawings, specifications, and esti- 
mnates for the installation of steam boiler plants, hot 
water suppy and heating installations in connection 
with large institutions. The salary £150 per 
annum plus war bonus at Civil —— rates (at 
the present time £183 9s. 2d. per ann 

(b) ONE ENGINEERING DRAUGHTSMAN (tem- 
porary, for at 
of extension), with experience similar to ve. The 
salary offered is £100 per annum plus war bonus at 
Civil Service rates (at present time £147 13s. 9d. per 
annum). 

(c) ONE ENGINEERING. DRAUGHTSMAN (tem 
porary, for at least six months, with the possibility 
of extension), to prepare working drawings, specifi- 
cations, ani estimates for the installation of electric 
light and power, telephones, &c., in connection with 
Jarge institutions. The salary offered is £150 per 
annum plus war bonus at Civil Service rates (at 
the present time £183 9s. 2d. per annum). 

Candidates. must not be less tiHiam 25 nor more than 
35 «ears of age. 

Application forms _can be obtained from the under- 
signed on and after Monday, 6th December, 1920, and 
mu3t be returned, accOmr vanied by copies of testi- 
monials, not later than 10 a.m, Friday, 17th Decem- 
ber, 1929. 

Enveloves o 
Draughtsm in.”’ 
must be accompanied 
envelope. 


be endorsed ‘* Application for 
Requests for forms made by post 
by stamped addressed 
By Orler, 
DUNCOMBE MANN, 
Glerk-to-the Board. 


Office to the Board 


Lam beth : Board of 


ast six months, with the possibility | 


mbet 
for tbe be and 
CTOR iG MA- | 


4 


WANTED by, REET 
GINEERING FIRM. 


Mr. Edward Arnold’s New Books. 





Shows how the 
design of heat engines. 


PROPERTIES OF STEAM AND THERNO- 
DYNAMIC THEORY OF TURBINES. 


H. L. CALLENDAR, F.R.S., 
Professor of Physics in the Imperial College of Science and Technology. 
xu + 532 Pages. 
(The Callendar Steam Diagram is supplied in a pocket with each copy.) 
of the working fiuid can be taken into account in the theory and 
Full of new metbods of calculation and of results hitherto unpublished. 


40s. 





THE ~ CALLENDAR 


40 pares. 


Including the Callendar Steam Diagram. 
By H. L. CALLENDAR, F.R:S. 
8s. 6d net. 
The Diagram can be obtained separately, price 3d. net (by post in a tube 6d.). 


STEAM TABLES. 





By S. W. PERROTT, 


THE PRACTICE OF RAILWAY SURVEYING 
AND PE@MANENT WAY WORK. 


Professor at civil Engineering in the University ef Liverpool, 
and F, E. G. BADGER, A.M. Inst. C.E. 
viii + 303 pages, 140 diagrams and 15 folding plates. 


Contains much original matter and can be confilently recommended to Railway Engineers 
engaged on new construction or on maintenance work. 


MA.I. M. Inst. C.E., 


80s. net. 





Vol. I. Theory. 
Vol. II. Practice. 


REINFORCED CONCRETE DESIGN. 


By QSCAR FABER, D.Sc.. and P. G. BOWIE. 
By OSCAR FABER, D.Sc. 


Contains B. M. diagrams for beams of any span. any ratios of live to dead load, and 
any fixity with monolithic colqmas of different relative stiffnesses. 


«”, Please write for latest Catalogue. 


14s. net. 
183. net. 





London: EDWARD ARNOLD, 41 and 43, Maddox St., W.1. 
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PUBLIC NOTICES 


a 
SITUATIONS OPEN (eontinued) 





are Invited for One 


Tenders 
WHEEL PRESS, ete axles up to 
6in. dia. 3 7ft. longs, w gauge. 
lease supply full pcrticalacs to. 
HIEF MECHANI’‘AL ENG INEER. 
SOUTH ae tee ee GAS COMPANY, 
» Old Kent- met 
Ta S.B. 15 P2500 





SITUATIONS OPEN 


INGINEER WANTED, to Demonstrate and Sell 
Special New waplne to Shipyards, Boiler- 
makers, Raflway Works. Experienced man only. 
Salary £400. One who can take interest —* 
Address, 3014, The Enelnoet Office. 





Ree Peak hag SALES REPRESENTATIVE 

BEQD., with exp. and prev. residence in Japan. 
Motor cars and cycles, &c. Sal. £1000/2000 p.a.— 
Apply, LAURIE and CO., Employment oe 
28, Basinghalt-st., E.C. No preliminary fee. 305 





CONCRETE EN- 
a LONDON REPRE- 
SENTATIVE, te secure How up inquiries. 
Office and clerical assistance provided. Need net be 
whole-time appointment. — Adprens in first instanee, 
2997, Tne Engineer Office. 2997 a 





ANTED, ERENTENDENT of STEEL and 

TRONEOUNDRY. who must haye had_ technical 
and practical experience of Modern —— Work 
operating with unskilled Iabeur and Moulding Ma- 
chines. Ee nm mas reed big ® avin full me 
ticulars of experie present 
salary, to THE AUSTIN. MOTOR 6. rt4.. Nerth- 
field, Birmingham, 3052.4 





\ = e Sree iLEE for Iron, Steel and Metal 
for West Riding Yorkshire sad Notting- 

A Be cddress. stating experience and salary re- 

quired, P2505, The Engineer Office. P2505 4a 





/ COMMERCLAL REPRESENTATIVE WANPED 
& for carge en of Crane 4 

given to one h ving had 
draughtsman.— Address, 3044, 


good exper 
The Engineer rag 
& A 





ENGINEER REQUIRED for 
Bangkok, Siam; must have good knowledge 
Reinforced Concrete. Salary starting £600 per annum, 
rising £36. Five years’ agreement.—Give e full par- 
ticulars and copies of ae .B. 890, eo 
Deacon’s, Leadenhall-street, E.C. 3 3001 4 


SSISTANT CIVIL 


a 





» | AM ENGINEER (Single) REQUIRED~ for 
Public Works Contract in Far East. College 
training and experience in use of ————— neces- 
sary. Age 22-27. Salary £450.—Write Box 
A.C.E,, c/o Messrs. A. W.. Brown,. 39, Tothiikestreet. 


s.W1 





SSISTANT MANAGER REQIRED for General 
i Engineers and Ironfounders in the Midlands 
employing about 100 hands. Large practical expe- 
rience essential, also drawing-office and commercial. 
Progressive and permanent position for live man. with 
initiative, and only such need apply. State age, expe- 
rience, and salary required—Address, 2069, ‘Phe. Engi- 
neer Office. 2960 a 





ee SALES A. ESTIMATING SECMEEE 


about. 30 years. COPTeSPG! 
——. Shop and Electrical be + Gans 
Work. Manchester district, Salary £250 to £300 a 
year.—Address, gi full particulars, 2866, The Bngi- 
neer, Office. 2886 «4 











Embankment, E.C, 4 -i 2051 


HARGE ENGINEER. EEQUERED: bm 
Spinning and Weaving Mills, P 

cant to. be betweem 30 and 40 years of age and et 

have a thorough practical knowledge of Modern Elec- 

trical Plant for Driving. Textile Machinery.—State age- 

ag required, and brief details of experience, Box 
24, A. F Sharp and .Co., Advertising Agents, 

Ginsgow. P2507 Aa 





DP exci OF STATIONARY AND MARTNE ODL 


INES OF MODEBATE HORSE-POWER.— | 


VACANCY exists In an -established works for a 
euler DESIGNER to “Take “Charge of the Experi- 
mental Department. The sentleman appointed must 
possess. first-class. ed and t 
tions and have. an. extensive Practical and_ theoretical 
knowledge. of two. and four-stroke oil engine: design. 
Applications should be submitted immediately, giving 
particulars: of. professional training. practical experi- 
ence, age, salary required, and stating when free.— 
Address, 3036, The Engineer Office, 3036 A 








ae Ce SALESM oo About 27 to 22, NEEDED 
T ONCE for selling. Meavy Pulverising Ma- 
a to Cement, Chemical Manure, Colliery, —_ 
other Trades. ilar. experience necessary. Onl 
high-grade, brainy, smart men who can secure. orders 
on own account. need ap: 
spondent. Considerable travelling necessary. 
et fee" when free, &¢.—Address, 2979, 
pgi 





' position 





The ving parti 
2979 a eres and CO,, Ltd., Chesterfleld 


N Se TOOLS, hg oe of MACHINE 
L IMPOREE hy effiae and showroom 
at Boeke REQ a ENGLISHMAN as 
MANAGER. Applicants nrust speak Spanish ftuently 
and have thorough knowledge of modern English and 
American labour-saving machine tools. Preference will 
be given to those with exrerience of Spanish business 
conditions.—Address,- stating age, experience, and 
salary required, 2973, The Engineer Office. 2973 a 





pss ENGINEER REQUIRED by Large 
I Engineering Works in Midfands manu- 
fac turing ose product, hoeenis muat be able to 
receipt of order to ship- 
ment of waaterial. in order to keep deliveries. The position 
is sufficient to attract. a first-class man with well- 
developed organising ability, and the p ts are 
good. Applicants should — age, qualifications, 
previous tions . and i 
Address, 2966, The Engineer Office. 








. FIRST ASSISTANT to Ener SHOP 
LAGER, with full knowledge of the la’ 
elative nee and erection of 


: ary, od experience. Address, 
2937 


a7 pe ‘Engineer 0 





= MANAGER.—First-class MAN. of Proved 
organising and exeeutive ability. REQUIRED 
for up-to-date works producing michine-cut gearing 
and engineering work in connection with large. power 
transmission. Pay-rolf of 1000. To a really live man 
with the necessary capabilities a liberal- salary will be 
paid, and the position will = an usessfully hited one. Only 
energetic mem who have similar 
apply. how lication, dence, 
stating age and fullest paruculars of pa and 
capabilities with. salary required, to DAVID BROWN 
and SONS (Hudd.), Ltd., Park Gear Works, Lock- 
wood, Huddersfield. 2877 A 





V ANTED, a STRUCTURAL DRAUGHTSMAN, 
with. ex ence im Bridge Work, Roofs and 
Steel Buildings, for works im India.. Single man: u 
30 years of age preferred.— Write im first place, stating 
full particulars of and experience ank -— 
copies of pag ed to Z. RB. 927, c/a 
Leadenhall-street, B.C. 3: 





Waren by a Firm of Engineers in, Westminster. 
First-class DRAUGHTSMEN, aA have had 
experience in general Steel Construction and have 
good references.—Address, stating salary required, 
2977; The Engineer Office. 2077 A 





ANTED, DRAUGHTSMAN with Up-to-date Know- 
edge of General Hydraulic and Rubber Ma- 
chinery, including Plantation mage Ht .—Apply, 
stating age, experience, and salary required, to 
—" BERRY and. CO,, Ltd., Croydon, ~ g 
eeds. 





ANTED, DRAUGHTSMEN, bf Bnisions Manu- 
facturing Company in Canada. ood cppor- 
tunity for young technica] men coming bs nada,— 
dress, stating age, experience, salary expected, 2926 
Encineer Office. 2926 4 





ANTED, ENGINEER’S DRAUGHTSMAN, Accus- 
tomed to General Lay-out. of Refrigerating 
Plants, Pipe Arrangements, and Taking Out Quan- 
tities.—Write, stating salary required, D., 76, 
Queen’s-road, W. 2. 2988 A 





ANTED, First-class MECHANICAT DRAUGHTS- 


uired, and gi 


SITUATIONS OPEN (eontinued) 


~~. ae.’ 

TELY First-clase GENERA: 

D ri ‘ with ‘Ga ma 

ate age, 

whem at libert vo Addr 

x P2506 4 

ip 
DRAUGH 

on Motes 

works near 

a0 A 

seg TWO MECHANICAL DRAPGHT: 

some knowledge of Lift eran 

ferred. ehaen otshing age, gavertence, Ond wages 
required, 2734, The Engineer Office 224 4 


— 





ducer Experience for 
Pugs, Phe Engineer € 


ANTED, Temporary JIG and TOOL 
W MAN, with first-class es ggg 
other Mass Production wuts, for 
London.—Address, 3019, The Engineer Offtee 











HIEF DRAUGHTSMAN REQUIRED, to Tak 
Charge of Drawing-office employing twenty hand, 
dealing with general ring problems. be 
good at detait and competent at office control. Machin’ 
tool experience an advantage.—Address, a°s ing full 
details of training, age, and salary required, 292), The 
Engineer Office. 2020 4 





TESEL. Fae ene ne --WANTED IMMED) \ ATE Ly. 
Two SENTOR DRAUGHTSMEN for 
important aan "Wor Mast be thoroughly oon. 
versant with Four and o-cycle Types.—W rite, Box 
1167, Sell’a Advertising Offices, Fleet-street, 
a re 


AUGHTSMAN. — First - class MECHANICAL 
DRAUGHTSMAN ne Bs the Midlands, 
for Laying Out and Detailing Air Ducting, ds. Ouly 
men with first-class practical coombene and able to 
take accurate dimensions and te prepare quoiations 
need app! an Position for 
lve man.-—-Address, stating age. experience, and salary 
required, 2068, The Engineer Office. 2968 4 











Diane (Heating Teading FIRM 
ENGINERRS the” wittants oF g 
manent POSITION to DRAUGHTSMAN exverienceg 
in the ees. Batimating and Supervision of gj] 
ng. Hot Water Supplies. and Cooking 
Stage ak salary fequired, and full 
i Address, 1492, 103 Engi. 
92 4 


Installations, 





meer Office. 
XPERTENCED, ae ‘TRACER WANTEI AT 
Foes 





be wsed to Engineers’ Drawings — 

ye waperined and salary required, jogg 

Office. 8038 ". 
Bape ertence@ TOO] Dp. 

RSrax eR ts a < te EC, ngine Work.—Apply, 

ve experience, wages re. 

5 ae =p uc rerent testimonials. to 

s prodimetion.”= ABRIER MOTORS, Ltd, Karrier. 
Works, Huddersfield 2603 4 








Old-eatabli shed 
in India, 

MAN. Good salary sttitable may 
Reply, fully stating age. experience. ea salary re. 
quired. and married: er single. ZL. 880, o/o 
Descon’s, Lesdenhall-street, London. E.C. 3. 2948 4 

UCTURAS, and | BRERA SICAL DRAUGHT. 

S "SEN 7 ee AE ON SF Jeodon Aes. 

per wee!) need apply 
ving mulags of experience, 

when af ine ul arti Th ngineer ¢ Office = 





~~, 
& 
$039 A 





TRUCTVRAL STEEL WORK DESIGNER 
WANTED im Maachester district, experienced in 
Steel-framed Buildings, Warehouses, and Engineering 
Workshovs. Good opening for capable man.—Adidress, 
stating age. experience, and salary required, 2925. The 
Engineer Office. 2925 4 





E xpe- 
Plant 
Age pre- 


WO DRAUGHTSMEN REQUIRED. with 
rience {n General Maehine Derigns and 
Lay-out. D experienee an vantage. 
ferable between 24 and 30 years, hours 38.-—Apply, 
a -, exnerience. and salary required, to Engi- 
neer, . FRY and SONS, Ltd., Bristol. P2404 4 





ANTE”, FITTING and FRECTING FOREMAN 
for Heayy Hydraulic Works in Treds. State ave, 

exn¢rienge, and salary.—Address, 3035, The Envincer 

» 3035 A 





Wants. FOUNDRY FORFMAN, Output 30 to 
40 tons. weekly, by an old-established Engineer- 
ine Firm in the West Ridtne of Yorke > must be we'll 
exrerienced and aecustomed to the economical pry- 
duction of Tren Castings: also used to Hand, Pilate, 
and erates Moulding. State salary, age, and exreri- 
ence fn confidence.—-A duress, 2795, The Enwineer Office 
05 A 





aan FITTER REQUIRED. Having 4 

knowledge of Refrigerating Work and 

Air Chpemegticess aptrene giving fall particulars of 

experience; age, and salary requived, 2902, ie: Engi- 
neer Office: 2092 « 





ACHINE SHOP FOREMAN WANTED in London. 
about 35 years of. age, to control 70-100 men. 
Must be thoroughly e in. Sreeds and Feeds 
and un-to-date methods, able to handle men and cect 
worked turned out quickly end accurately. One used 
to general work preferred. Must be a good timekeener 
—Write. stating age, exrerience, and wages required. 
to JOURNAL, e/o Dixon's, 195, Oxford-strect, 

London, W. 1. ‘ P2502 a 





Wy ozks. FOREMAN WANTED; Over 70 to 80 Men 

engaged in the manufacture of steam fittings in 
fun- reg and iron. State full particulars as to pre- 
perience, and salary WR 


also age 

dupes. 2878, The Ensineer Office. 
Wire STORER - ENGINETENIER - BLEC- 

OTAN, look afte Lancashire 
Boller, Steam Hineiae. and Water Power Plant for 
Generating. Eleetricity for power and | 
voses, Only competent and married men with. two 
good references need apply.—Apply, MITCHELL! 

-» Wooleombers and Worsted Spinners, 

Town, near Hebden Bridge. 2793 a 








STIMATOR WANTED AT QNCE for Engineer's 

"4 London office ; akg ee ye al mechantogs work. 
First-sate mem only apply.—Addrese, 2938, The 
Engineer Office. 2038 a 





OST CLERKS, Skilted, with Shop Experience. 
able to read drawings ;_ perman, ney.—Addres 
stating age, —oenen and salary required, 2947, The 

Engineer Office 2047 a 





, and. STOREKBEPER WANTED for Enzi 
neering Werks in East. End of London, employine 
about 30 mem. Full perdcnions: a wae reqaired .— 
Address, P2499, The Engineer O P2409 





SITUATIONS WANTED 


), M.ILM.E., M.D and 

L.. now disen ESLRES. POSITION ; 

thorougtits practical commercial engineer; ex- 
perienced in —- ypc re erg sales and a 
routine; fr nised organiser of labour; energetic. 
resourceful a’ nd highly recommended’; specialised in 
locomotives “aad calziones, moter vehicleg,, iron and 


ateel. re, engin: — Address, 
Major G. R. R., 12, “Momington- villas, Bradford. 





Sapaa. “Tvenngat, ( 





REL » EBR, Wide Industrial, Tex - 
Cette i EE fice and travellin 
_ born, WANT 


six Ia 
CHANG GE.—Address, ineer 


For a of Situa: 
tions Wanted see page iii 


ice. 
29 B 
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The Precision Motor Cycle Works, 
Birmingham, 


THE business of F. E. Baker, Limited, was estab- 
lished in Birmingham in 1906 by Mr. Frank E. Baker, 
the present managing director. At the beginning 
jt was very small, the workpeople employed number- 
ing only twenty. The original intention was to supply 
accurate tools and special precise machinery for the 
Birmingham trade, and it was not until 1910 that the 
production of engines for motor bicycles was begun. 
This side of,the business was rapidly developed, and 
in 1911 other activities were stopped, and the energies 
of the company were devoted to the production of 
‘* Precision’? motor cycle engines. 

It was not long before the demand exceeded the 
capacity of the works then occupied by the company. 





overheating. This feat involved something like eight 


miles of continuous running on a very low gear, and 


still ranks as one of the most searching tests to which 
an air-cooled engine has ever been subjected. Like 
the ‘‘Green-Precision” engine, it was entered in 
many trials and. competitions, notably the 1914 six 
days’ trial, and rarely failed to attain high honours. 

In 1914 the company was striving hard to complete 
the equipment and organisation of the present works, 
and at the same time was tackling an ever-increasing 
demand for its products. The new factory had only 
been occupied for about nine months when war broke 
out, and the next four years were consequently asso- 
ciated with the production of munitions. 

Government requirements in the matter of motor | 
cycles were naturally met by firms making the com- 
plete bicycle. The company, therefore, offered its | 


assistance in the production of whatever was most 
urgently wanted. 


In this way a considerable amount 


British Isles ; then, if, indeed, anything at all were 
done to meet the more primitive conditions overseas, 
these designs were adapted as well as possible and 
labelled ‘‘ Colonial models.” This policy had three 
main shortcomings. In the first place, there were the 
limitations from which all adapted designs must 
suffer. Secondly, there was the multiplication of 
replacement parts which the home manufacturer hac 
to stock and distribute so as to maintain an adequate 
“service after sale,” at which his foreign—especially 
American—rival was proving so efficient. Lastly, 
there was the addition to the selling cost abroad— 
already swollen by freight and other charges—which 
adaptation of a standard design must always involve. 

Appreciating these shortcomings, Messrs, Baker 
determined to design a machine equally suited to all 
conditions. In fact, it might almost be said that they 
had decided to cater for the colonial market first, in 
the certainty—apparently hitherto unperceived—that 











FIG. 1—EXTERIOR VIEW OF PRECISION WORKS TAKEN FROM THE SOUTH-EAST 


As a temporary expedient, separate and additional 
works were utilised, but it was soon realised that 
these facilities did not provide the accommodation 
necessary to enable the company to cope with its 
increasing business. Consequently a new factory 
was erected, and the firm took possession of it in the 
exutumn of 1913. By 1914 the number of workpeople 
had increased from the original twenty to 400, and 
the works were giving an output of one hundred 
engines per week. 

Of the large range of engines produced by the 
company, two models—the ‘‘ Green-Precision ”’ water- 
cooled’ engine and the “ Precision-Junior ’’—are 
worthy of especial notice. The ‘‘ Green-Precision ” 
was a single-cylinder engine with a bore of 85 mm., 
a stroke of 88 mm., and a total capacity of 499c.c. 
The water-cooling arrangement was the work of Mr. 
Gustavas Green, the inventor of the Green aero- 
engine, while ‘‘ Precision’ designers were responsible 





of work of a most exacting character was undertaken | 
for Woolwich Arsenal, and successfully carried 
through. Then followed numerous Government 
contracts, whilst at the same time valuable services 
were rendered to other contractors with work on which 
the special training of the company’s technical staff 
could be profitably employed. Some thread correcting 
lathes for internal serew gauges, which the firm were 
especially requested by the Government to produce, 
may be taken as typical of its ability to undertake 
work of extreme intricacy. In the matter of quantity 
of output there might be mentioned fuses, including 
the celebrated No. 106, Stokes’ shells, oil and water 
pumps, and other detail parts for a well-known design 
of aero-engine, and 4.9in. shell parts. Of some 
pieces, the million figure was largely: exceeded. 
In one respect the abrupt termination of engine 

manufacture caused by the war was valuable, in that 
time was afforded for the gradual development, by 


the same machine would find a ready sale in this 
country. 

The “‘ Beardmore-Precision ” motor cycle thus came 
into existence. It is principally notable for its spring 
frame, incorporating a pressed steel tank as part 
of the frame, its two-stroke engine and two-speed 
gear in one unit, and its all-black finish. Simplicity 
and accessibility have been. carefully studied in the 
design of the cycle and engine. For instance, the 
engine has a detachable cylinder head, a roller- 
bearing big end, and an automatic lubrication system 
—the oil being carried in the crank case sump. The 
two-stroke type of engine, however, was not chosen 
or its simplicity alone, but also because of its good 
power-to-weight ratio; though of only 350c.c., the 
engine develops 3.9 horse-power on the brake at the 
normal touring speed. The two-speed gear is of the 
type incorporating two friction clutches, one for high 
and one for low gear, each driven by an independent 
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FIG. 2--SECTION THROUGH SOUTH WORKS BUILDING LOOKING NORTH 


for the general design of the engine. 


remarkable engine was demonstrated by the results | motor bicycle. 
In the 1912 season particularly it made | was strictly confined to the designing department, 


achieved. 
its appearance at most of the important trials through- 
out the country, and gained high awards in its par- 


That it. was a | prolonged research and experiment, of a complete 


This development during the war 


as manufacture in any sense could not be proceeded 
with. It was obvious that successful competition in 


ticular class, the crowning success being the beating, | the world’s markets would require a very large output, 
in the hour side-car race, of the world’s 500c.c. | and that this result could only be achieved by very | 
hour record by a margin of 5 miles, and the previous | largely increasing the existing facilities and shop | 


1000 c.c. hour record by one mile. 


capacity. In the meantime a certain relationship | 


In 1913 the 2 horse-power “ Precision-Junior” had been effected with the Beardmore Aero-engine | 
engine was introduced. The particular novelty of the Company, Limited, arising out of which there was a 


design lay in the incorporation of a two-speed gear 
in the crank chamber—a departure in the motor 


cycling practice of the period. The engine was also | undertakings. 


noteworthy for its horizontal valves operated by long 
levers from a cam shaft in the crank case, 
1914 the “ Precision-Junior '’ proved its capabil 


es | war revealed the fact that, with one or two exceptioris, | to its appearance, 


fusion of interests which established the existing | 


chain from the engine. Cast iron and steel are used 
as the friction members. All controls, except the 
foot brakes, are operated from the handle-bars. The 
gear control is accomplished by a system of push- 
rods, so that the slight chance of failure which might 
be anticipated with Bowden wires after a year or 
two of use has been eliminated. The frame suspen- 
sion is effected by leaf springs, a system which is 
claimed to obviate any possibility of side play 
developing after prolonged service. The arrangement 
of two steel pressings, each a part of the frame, 
welded together—see Fig. 6—to form the tank, avoids 


connection of the firm with the Beardmore group of | the leakage of petrol common with thin sheet steel 


) tanks when a machine is used in rough country. The 


A consideration of the types of British motor cycles | all-black finish of the machine enables it to be hosed 


by climbing Snowdon=-2600fti-without @ sign of! machines were designed for riding eenditions in the | 


or 4 in | offered to the public at home and abroad before the | down and left to dry by itself without fear of damage 
ti 


The new factery, beth in its lay out and organieation, 
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THE PRECISION MOTOR CYCLE WORKS, BIRMINGHAM 


(For description see opposite page) 
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is especially interesting by reason of the fact | 
that it is one of-the first works in this country at | 
which intensive methods have been applied to the | 
production of @ motor cycle. The works are situated | 
within a few minutes’ walk ot King’s Norton station | 
on land adjoining the Midland Railway Company’s | 
main line from Birmingham to the west. This part | 
of the line runs almost due east and west. The factory 
backs on the railway and has a south frontage. 





——— 


few days in the year when the heat is intense, and | overlooked from the dais or passage which divides 
during the morning this heat does not reach its | it from the offices. 
maximum ; in the long run, therefore, the heat from | The bays of the machine shop, running north and 
the sun causes very little inconvenience during the | south, are 27ft. wide. The supporting columns are 
year, whilst advantage is taken of every bright | also spaced at that distance apart, and consequently 
morning. | offer very little obstruction. Although the width from 
The south frontage of thé South Factory is of | gutter to gutter is 27ft., the shafting is carried 
three storeys, biick built, 20ft. deep. The bottom | in bearings, spaced 9ft. apart, by the adoption of a 
storey comprises :—Rough stores, rough stores view- plan devised by Mr. E. Williams, ‘of Smethwick. 
Channel irons arranged—as shown in Fig. 5—in pairs 
with a space between, are run from end to end of the 
shop, and are’ suspended from the roof principals. 
The shafting, running east and west, is carried in 
Hoffmann and Skefko ball bearings, and the counter- 
shafts are carried on light L-section girders. This 
system, it is claimed, permits of the accurate align- 
ment of the shafting and also of its ready removal 
should such become necessary. In the ease of the 
countershaft mounting the maximum of rigidity is 
stated to be secured with a minimum obstruction of 
light. By the adoption of this system it is possible 
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FIG. 5—DETAIL OF ROOF PRINCIP 


The South Works, built in 1913, were intended, as 
indicated on the general plan on page 576, to have 
wings facing east and west, the space between to be 
occupied by a single-storey machine shop. The roof 
lights of the machine shop. instead of facing north, 
as is usually the case, were arranged to face east. 
The reasons for departing from the ordinary arrange- 


Detail of 





t 


quickly to change the position of a whole line of 
shafting or countershafts, so that the shop can ‘be 
rapidly re-adapted to suit any new requirements. 

The shops are lighted by electricity, the current 
for this and for power purposes being generated by a 
65 horse-power Crossley engine. a 60 horse-power 
Premier gas engine, and a stand-by 20 horse-power 
two-stroke Robey oil engine. This plant—see Fig. 
9 on page 586—is situated in approximately the 
centre of the South Factory. Heating is effected by 
means of gas radiators, which are fitted throughout 
the works. 

The machine shop—see Fig. 10, page 586—con- 
tains the usual equipment provided for the particular 
'elass of business engaged upon, and the machines 
|are arranged in sections aeeording to the various 
| classes of tool. The principal sections are the capstan, 
milling, grinding, drilling, and turning. The equip- 
| ment includes several machine tools made by Messrs. 
| Baker themselves, the.firm having previously under- 
| taken: a considerable amount of machine tool work. 
| Some of the milling, boring, slot drilling, and thread 
| milling machines and thread correcting lathes now 
| in use were at one time products of the firm. Mention 
| might also be made of a battery of sixteen 5in. lathes, 
| of which the firm made several during war time. 
| These machines were designed to replace lathes, tended 
by lads, which were doing :nuch useful work on light 
| products but. required too much attention and up- 
| keep. The new lathe was designed to_have a large 
room, meter house, and office entrance. The next margin of belt power coupled with liberal bearing 
floor contains offices for the secretary, cashier, works | surfaces. The practice throughout the machine shop 
accounts, purchase, works manager, managing director is for each machine to. be fitted with its own suds 
and board room. The top floor is devoted to offices for | pump, the central system having been originally 
the sales, wages and drawing staff. The east front | adopted and since discarded owing to the delay 
—Fig. 1—is of ferro-concrete and glass, and admits | caused to so many machines at one time when it got 
light to the main machine shop and to a light machine | out of order. Recent additions to the machine tool 
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FIG. 6—TANK WELDING IN A 
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ment were as follows:—North light roofing was 
originally introduced for weaving shops, where 
sombre and—so far as is practicable—constant light 
is required. In an engineering shop, however, there 
is need for as. much strong light as possible. East 
light is brighter than north light, and permits of the 
early morning sun penetrating the shops, which other- 
wise might never get any sunlight. There are very 


FIG. 7—ENGINE TESTING WITH AN ELECTRICAL BRAKE 


J1G 


shop in,the top storey of this wing, known as the | equipment include Blanchard grinders, a Herbert 
Junior Section, in which most of the operators are | vertical miller, and Pratt and Whitney multiple 
lads who are given a good training before being passed | spindle drilling machines. ‘ 

on to the main machine shop. The basement of this| The lower portion of the east wing forms the tool 
wing is used as a millwright’s shop. The offices on | room in which is situated a complete equipment con- 
the second floor of the south frontage stand—as shown | sisting of milling, shaping, and planing machines, 
in Fig. 2—about 4ft. higher than the floor of the | tool room lathes, grinding machines and special screw 
machine shop, so that the whole of this shop can be ' gauge producing plant. The west bay of the South 
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Factory accommodates the engine and gear assem- 

bling department. In this bay the engines and gear | 

units are assembled in sub-components and finally 

sunuietely assembled ready for the bench test— | 
ig. 7.4 

Immediately at the rear of the South Factory—as 
shown in the general plan—is a building 27ft. wide 
running across the site, in which are situated polishing | 
and hardening shops, a testing house, &c. The 
hardening shop is équipped with case-hardening and 
re-heating muffles, the temperature of which is con- 
trolled by recording pyrometers. There is also a 
complete tool-hardening equipment capable of dealing 
with carbon and high-speed tools and milling cutters | 
up to 10in. diameter. 

To cope with the demand for the ‘ Beardmore- | 
Precision *? motor bicycle, a new factory has recently 
been built to the north of the original works, for 
erecting and finishing purposes. 

This new buiiding is constructed on exactly the 
same lines as the first, the main portion being a 
single-storey shop surrounded on three sides by | 
wings having two storeys. On the ground floor the 
welding, frame building, brazing, filling, road testing | 
and enamelling departments are situated. A view | 
of the enamelling shop is given in Fig. 8, while in 
Figs. 11 and 12 on page 586 we reproduce photographs 
taken in the assembling and frame building depart- 
ment. The bicycle erecting and finishing is carried | 
out in the upper storeys of the wings surrounding 
the factory. A portion of the North Works is reserved 





FIG. 8—ENAMELLING 


for the repairs department, which has a separate 
organisation from the general production side of the 
business. A point of considerable interest is the fact 
that it is intended to light this factory and provide 
such driving power as is required by means of a 160 
horse-power Beardmore aero-engine, coupled to a 
220-volt dynamo and running on town gas. This 
engine has recently been installed and is about to 


| section responsible for the next stage of the work, 


On completion of the last operation the card is placed 
into a clearing box for clearance by the wages clerk, 
The method of crediting the man’s account with 


| wages due to him is as follows :—Particulars given on 


the job card as to the quantity passed, operation and 
prices are posted on a duplicate voucher sheet, the 
one voucher being handed to the.man and the other 
duplicate being passed to the Wages Office, the job 
card itself being passed to the Cost Department, 
which enters the item of cost against the particular 
job number. The cost of each job is therefore imme- 
diately available after each operation has been com- 
pleted. The Progress Department controls the quan- 
tity of each item passing through the shop by means 
of the flimsies which it has filed under their part 
numbers in its control cabinet. On completion of 
each job the Progress Department debits the Finished 


| Stores with the number of good pieces produced, and 


debits the Re-claims Department with the scrap 
which has been thrown out. The Re-claims Depart- 
ment reviews all such scrap, and wherever possible a 
re-issue is made of such work as may be made usable 
by additional operations being carried out on it. All 
definite labour scrap rejected by the Re-claims 
Department is sent to the scrap stores, and faulty 
material to the Dispatch Department, which returns 
it to the suppliers, A periodical replacement schedule 
of all material scrapped is drawn up, and from it a 
replacement job card is issued to replace the definite 








undergo its tests. It will run at about 700 revolutions 
per minute. 

The manufacture of bicycles is controlled by a com- 
plete organisation governing the progress of the work 
through the shops. 

After the number of sets to be produced has been 
decided upon by the management, a ‘‘ manufacturing 
sanction”’ is issued and sent forward to the Sanction 
Office, which is situated in the centre of the factory. 
A copy of this sanction is sent to the Purchase Depart- 
ment, which is responsible for the provision of material 
in accordance with the specification provided by 
the Drawing Office. The Progress Department is 
also supplied with a copy of the sanction, and at its 
request job cards with corresponding material 
requisitions are issued by the Sanction Department 
against each section. To the front of each job card a 
‘flimsy ’’ is attached, which is sent direct to the 
Progress Department for its record, proving to it 
that the job is now in progress. Immediately the 
job is given to the operator, the flimsy of that job 
card number is placed under its particular part 
number in the progress cabinet. The job card and 
requisitions are then sent to the particular stores 
concerned, to demand the necessary material. The 





material and job cards are thereafter forwarded | 
direct to the Progress Department, which issues all | 
jobs to the operators. Before the operator com- | 
mences his job he tenders his job card to the rate- | 
fixer, who enters the prices on it. | 
On completion of the job the work is passed forward | 
into the view room and the job card is signed by the 
viewer, which signature is the authority for credit | 
to be booked to the man’s account by the Wages | 
Department, The job card is immediately replaced | 
by the next operation card by the Sanction Depart: | 
ment clerk, sad the werk ia paseed forward to the’ 


scrap made. Full reports of the scrap produced daily 
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by each section are issued to the officials responsible 
for running; the shop. The whole of the stores 
accounts are controlled from a central Control Depart- 
ment, which debits and credits all material received 
and issued from each department. 








Studies in Tidal Power. 


No. IL.* 
By NORMAN DAVEY. 


A QUANTITIVE ESTIMATE OF THE TIDE POWER 
CYCLES, 


Tne estimate of the power available in any tide 
power cycle is easy of calculation and the method of 
calculation is the same for all cycles. The work done 
is always the weight of water multiplied by the head 
through which it has fallen. For example, in an out- 
flow system if the area of the working basin be A and 
the fall of the water level in the basin during the werk- 
ing period be h, and the mean head be H, then the 
work done per working period, 

wa Ahx f mai, 
where f is the necessary factor converting cubic 
measurement of water into weight of water. 

If A be in square feet and h and H be in feet, then 


we have 
w = 64 A hH foot-pounds. 


In an inflow system precisely the same formula holds 
good, h in that case being the measurement of the rise 
in water level in the inflow basin and A the area of the 
inflow basin. 

This method of calculation will now be applied to 
the cycles that have been described in the preceding 
chapter. 

In all the cases the tidal range is taken at 16ft. 
This represents a fair mean tidal range along the 
South-West, West, and North-East Coasts of England, 
where the tides aro of such a range as to admit of their 
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use for power purposes. A fixed area for the working 
basin will be taken at 1 square mile. 
Thus we have— 
W = 64 x 27,878,400 A H foot-pounds. 


To convert this into a measure of horse-power per 
tidal period we have— 
P= 64 x 27,878,400 h H 

~. 338,000 x 60 x 12 
assuming, of course, that the tidal period is taken at 
twelve hours. 

This value of 75 horse-power represents, therefore, 
a continuous horse-power of 75 horse-power per square 
mile of basin surface and per foot depth of water use«| 
and per foot head. Actually, of course, the power is 
either discontinuous or at least variable, but the above 
figure represents the average mean power if this were 
applied continuously, the value of H being that of the 
mean head throughout the working period. 

On this basis we can now estimate quantitatively 
the various cycles described in the last article. 





= 75hH, 


I.—SINGLE-BASIN SYSTEMS. 

(a) Cycle Shown in Fig. 2 ante.—This is what may he 
called the half-tide system. The head is constant at 
8ft. through three hours. The fall in water level in 
the outflow basin is 8ft. Therefore we have— 

P = 75 X 8 X 8 = 4800 horse-power. 

(b) Cycle Shown in Fig. 3.—In this case the head 
varies from a minimum of 4ft. to a maximum of 14ft. 
If we assume the tide curve to be a straight line curv« 
—actually, of course, it is not, and the power factor in 
consequence becomes slightly greater—-we may take 
the mean head to be 

1444 
2 
The fall of water in the basin is 4ft. 
have— 


= 9ft. 
Therefore we 


P = 75 x 9 x 4 = 2700 horse-power. 

(c) Cycle Shown in Fig. 4.—In this case the basin 
operates as an outflow basin precisely under the samw 
conditions as in case (a), Fig. 8. When the basin 
operates as an inflow basin it works under a constant 


‘| head of 8ft. and the rise of water level is 5.75it. 


Therefore we have— 
8 x 8+ 75 x 5.75 x 8 = 4800 | 
= 8250 horse-power. 


- 


P = 75 


3450 


II.—Two-BastIn Systems. 


Two-basin systems do not produce any increase in 
power per {otal basin area. They possess, however, 
the property of continuous working, though the power 
produced varies within certain limits. 

(d) and (e) In respect to the cycles shown in Figs. 5 
and 6, the value of P is, of course, the same as in the 
single-basin systems working on the same cycle ; that 
is to say, as in cases (a) and (b), namely, 4800 horsc- 
power and 2700 horse-power respectively. 

(f) Referring to the cycle shown in Fig. 8, if this 
be worked as a one-basin system we have a value for 
h of 4ft. and a value of H varying from 6ft. to I4ft., 
or a mean value of H of 10ft. Therefore we have— 

P= 75 x 4 x 10 = 3000, 
the value of P remaining, of course, the same whether 
the cycle is used as a double or a single-basin system. 

In double-basin systems, however, the object in 
view is to obtain a method of continuous working. 
It is of importance, therefore, to ascertain the Jowest 
value of the power produced during the cycle. In the 
cycle that is shown in Fig. 5 the power produced is 
still intermittent, there being a three-hour blank 
period between each working period of three hours. 
Tn the cycle shown in Fig. 6, however, the minimum 
head during the cycle is 7.5ft.,since in this case the 
working periods of the two basins overlap one another 
to a certain extent. If, therefore, the working load 
has to be continuous and constant, the value of the 
constant power produced per square mile of total 
basin area is 

P. = 75 x 4 X 7.5 = 2250 horse-power. 
In the cycle shown in Fig. 8 the minimum head is 
6ft. and we have— 

P, = 75 x 4 x 6 = 1800 horse-power. 

(g) Referring to the cycles shown in Figs. 7 and 9, 
it will be remembered that in this type—the sum) 
type—the sump is ten times the area of the working 
basin. It is therefore difficult fairly to compare this 
system as regards the power estimate per basin area 
with the foregoing systems. 

Let us regard, in the first place, only the working 
basin. In the cycle shown in Fig. 8 we have a drop in 
water level of 12. 5ft. in the working basin and arise in 
the sump—ten times the area of the working basin 
of 1. 25ft., when the sump acts as an inflow basin. The 
head varies from a maximum of 15ft. to a minimum 
of 3ft. We have, therefore, 

P! = (75 X 12.5 x 9) x 2 = say 16,900 horse-power. 
The factor Ah H has to be doubled because of the 
double action of the cycle. This gives a value of P 
per working basin area; if the value be taken, as it 
justly should, in comparison with the former cycles, 
the real value becomes— 
16.900 
Pm 





—j (= OY 1640 horse-power, 
(h) Referring te the cycle shown in Fig. 9, we have 
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a similar case. The fall in water level in the working 
basin equals 10ft. The rise of water level in the sump 
equals 2ft., the relative areas in this case being 1 to 5 
The head varies from 14.25 to 5.25. We have, there- 
fore— 

Ds == (75 x 10 x 9.75) x 


and 


2 = 14,600 horse-power, 


14,6( 
P =,- ass = 2433 horse-power. 
(k) Referring to the cycle shown in Fig. 10, we have 
a fall of water level in the working basin, equal to the 
rise in the sump, of 6ft. The head varies from 12ft. 
to 7.7ft., the mean head thus being approximately 
10ft. Therefore we have— 
P! = (75 x 6 x 10) x 2 = 9000 horse-power, 
and a value for 
P = 4500 horse-power. 
If we consider these last three examples (9), (h), and 
(k) in respect to the value of the constant power 
factor we have 


Case (g) minimum head = 3ft. 
oo . (it) os 3 = 5. SB: 
” (k) ” ” 7 . Tht. 


Therefore for case (qg), P. 513 La Marhenmiben: 
(h), ly = 1300 horse-power. 








since H is always equal to h. There is, of course, no 
value for P., since the working period is intermittent. 

In Fig. 11 will be seen a diagram showing the varia- 
tion of power output with the variation in tidal range. | 
As the tidal range R always equals in this system | 
double the working head, the equation to the curve | 
simply becomes— 

R 


P= 75( 3 


The curve is drawn for values of R ranging from | 
zero to 50ft., the highest tide range known—viz., that | 
of spring tides i in the Bay of Fundy. It will be seen 
from this curve that with the highest value for the | 
tidal range the power produced per square mile of | 
basin area approaches 50,000 horse-power. At a 
mean tidal range of 20ft.—which may be taken as a | 
fair average value for the West Coast of England—the | 
value of P becomes 7500 horse-power. On the North | 
Coast of France, between Brest and Cherbourg, where | 
the average mean tidal range approaches 24ft., E 
reaches a value of 10,000 horse-power. 

System (k).—T'wo-basin Sump System.—The prob- | 
lem here is very much more complicated than in the | 
preceding case. 

The system can be analysed geometrically in the | 
following manner. It should be noted that this | 
method is only an approximate one, as to obtain a 
solution the tide curve is assumed to be a straight line | 


y = 18.75 R?. 

















Thus the mean range, 


et yy Be Sh ee 
2 2 
=R-A. 
Now P.=.75 HA, 
= 75(R — h)h. 
= 75 (Rh — h?). 


Let us consider the case of the minimum head, 
which will give us the equation for P. or the constant 
power factor. We have— 


H, = R — 2h + ytané. 


Now tan @ = - J ,and AD=AC— DC= 2y- 
AD 
h 
tan o 
«. Wiatlhind h ipi.s 
tang2y—h 
R 
Now tango = 
? Yy 
Pike der Rh 
. tanéd = y(2R — hy 


Substituting this value of tan 6 in the equation for 
H, we have— 
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tion of the worth of the various systems as described | power computed by this geometrical method is slightly ; Now ;P. = 75 Hh 
in the first article. From this it will be seen that, less than the power actually available ; the convexity | 75 x 2x h(R— h)? 
(1) The most efficient system for the total power | of the maxima and minima of the tide curve giving | = $h- hk 
produced is case (a), or the half-tide system, in which | in reality a greater head over a longer period than is | 150 h(R — hy 
P . ‘le of basi _| given by the “ straight line curve ”’ analysis. Saji Bere ee eee 
pr rhea oY en i heen nce. et This geometrical solution is shown in Fig. 12. | 2R—h 


(2) The most efficient system for the production of a 
constant power is case (k)—a working basin and sump 
system—in which the constant power, 

P,. = 3450 horse-power per square mile of basin and 
sump area, 
P in this case being equal to 4500 horse-power. 

Tn the further considerations of the power available 
from tides only these two systems will therefore be 
considered, except in any particular cases where the 
configuration of the land is peculiarly applicable to 
another system. 


QUANTITIVE ANALYSIS OF THE ABOVE Two SysTEMS 
(a) AND (k) witH VARIATION IN TIDE RANGE, 


Heap, AND FALL or WATER Lavan IN WORKING | 


BAsIN. 

System (a).—Half-tide System. —The case here is a 
simple one, for here the fall in water level in the basin 
is always equal to the head, which is constant, while 
the turbines are at work. Thus the general formula 

P= 75hH 


becomes 


P = 76 H? or 75 h?, 











AFCPS represents the tide curve, AQECVTS 
the level of the water in the working basin, and 
ZWFGMPO the level of the water in the sump. | | 
The angle DAE is 6, the angle DCE is g. DE| 
represents the value of h, that is, the fall of water 
level in the working basin. EG represents the 
minimum head H,, and Q F the maximum head H,. | 
Now we have— 
BD=AD-AB=AD-y, 
where y is a constant for all tide ranges, and 





AD'S cenit 
h 
‘t's BD= 297% 


Now, GH ora = F H tan@, but FH = BD. 
-. ©=h-— ytané. 

Now H, = R — (h + 2). 
=R-(h+h-— ytan6). 
=R-— 2h+ ytané@. 

H, = R - BQ. 
=R — ytané. 


It will be seen that in both these equations for P 
and for P. there are two variable factors—the tidal 
range R and the fall of water level h. There is, how- 
ever, a fixed value for h in terms of R at which P is a 
maximum, and snother at which P. is a maximum. 
These values may be solved as follows :— 

Let h = f R, where f is a factor less than 1. 

Case (a).—Mazximum Value of P. —We have the 
i 

P= k(Rh — h*), 
le being a constant. 

Substituting f R for h— 


P=k(R'f — RP) = K(f - 


| where K = k. RY. 


Differentiating and equating to zero we have— 
1—2f=0. 
f=? 
| That is to say, the maximum total power is produced 
| when the fall in water level in the working basin is 
| equal to half the tidal range. 
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Case (b).—Maximum Value of P..—We have the 
equation— 
_kRR(R —- hp 
' 2R-h 
Substituting, as before, f R for h, we have 
Poi et PD 
| 2-f 
Differentiating and equating to zero we have— 
KH (2 — (1-47 43) + KF -— 2P +P) _ 
fP- 4f+4 
This resolves into the cubic equation— 
fF—-4fi+4f-1=+0. 


This gives a value 


P, = 


0 


f = .383. 


That is to say, the maximum constant power is pro- 
duced when the fall in water level in the working basin 
is equal to .383 of the tidal range. 

In Fig. 13 is shown the change of the value of P and 
P. with varying values of f, R being taken as a con- 
stant at 20ft. In Fig. 14 is shown the variation of P 
and P, with the variation in range from Oft. to 50ft., 
h in each case being taken at the most efficient factor, 
7.e., .5 R for P and .383 R for P... The values from 
which the graphs in Fig. 14 are drawn are shown in 
the following tables—Table I. and Table IT. 


Taste I. 


P=75R(f-f). f= .5. P= 18.75 R% 


46,800 


Taste II. 
150 R?f(1 - fy" 


2-f- 
= 13.55. R*. 
P.. 

217 

868 

1,950 

3,472 

5,420 

7,800 

10,600 

13,800 

17,500 

21,700 

26,300 
This concludes the purely theoretical analysis and 
estimation of the power available with given ranges 
of tide. In the actual process of application, however, 
certain other factors have to be considered, and the 
power theoretically obtainable from a particular 
tidal range is limited by conditions such as the con- 
tour of the estuary employed, the limiting diameters 
of the turbine, outflow and inflow gate area, and so 
forth. In the next article these limiting conditions 
will be discussed and the actual design of the tidal 

power plant considered. 








Metallic Filament Lamp Industry. 


OF the two earliest types of electric lamp introduced for 
ordinary purposes of illumination, the arc lamp, compared 
with the incandescent carbon filament lamp, has main- 
tained a prominent position until quite recently. Confined 
to high candle-power units, the are lamp is a very efficient 


concentrated source of light, and it cannot have been 


anticipated in the early days of the electric lamp industry 


that the incandescent filament lamp would be ultimately 


so much improved that it would seriously compete with 


the arc lamp in its own particular sphere of usefulness. 
Actually, however, as is well known, the recently intro- 
duced metallic filament gas-filled lamp is not only success- 


fully displacing the arc lamp for the illumination of streets 
and large areas generally, but, unlike the arc lamp, it can 
be constructed in smaller sizes, which is leading to its very 


wide adoption. We were reminded of these changes in 
the electric lamp industry on the occasion of a recent visit, 
at the invitation of Pope’s Electric Lamp Company, 
Limited, to the Elasta Electric Lamp Works, which are 
situated in Hythe-road, Willesden. During this visit we 
were privileged to meet in the founder of the company— 
Mr. F. R. Pope—one of the pioneers of the incandescent 
filament lamp industry. Mr.+Pope was associated with 
Sir Joseph Swan and others some forty years ago in the 
first company manufacturing carbon filament lamps’ in 
this “country. Subsequently, after leaving Sir Joseph 
Swan, Mr. Pope carried on a lamp manufacturing business 
in Belgium, and ultimately in 1904 started the small works 
at Willesden, which was destined to develop into the present 
extensive factory. Mr. Pope has therefore been closely 
associated with all those attempts to improve the incan- 
descent filament lamp, which have finally resulted in the 
development of the tungsten filament vacuum and gas- 
filled lamps. It may be remarked that tungsten has the 
highest melting point so far determined among the metals, 
although curiously enough carbon is the only substance 
so far known with a higher temperature of fusion. The 
vapour pressure of carbon is, however, very much greater, 
so that under similar conditions as regards the vacuum and 
temperature the carbon filament lamps blacken more 
rapidly and the filaments burn out much sooner than those 
of tungsten. It follows that for the same life the tungsten 





filament can be worked at a higher temperature and there- 
fore at a higher efficiency than the carbon filament. The 
idea of introducing gases at various pressures into an 
incandescent lamp, in order to retard the rate of vaporisa- 
tion of the filament, dates back to 1883, when Edison 
proposed the introduction of nitrogen or cyanogen into 
the carbon filament lamp for that purpose. The attempt 
was, however, entirely unsatisfactory, and it has been left 
to more recent researches to point the way to the successful 
use of inert gases with the tungsten filament lamps. The 
presence of the gas increases the heat losses of the filament, 
but the higher temperature at which the filament may be 
operated more than compensates for that loss, and more 
particularly in the larger sizes of the lamp results in a con- 
siderable gain in efficiency. 

Tt follows that while in the vacuum lamps the tempera- 
ture and efficiency for light radiation of the surface of the 
filament practically determine the efficiency of the lamp, 
with the gas-filled lamp there are other additional factors 
to be eonsidered, chiefly the nature and pressure of the 
gas employed and the size of the lamp filament. Filaments 
of large diameter operate at the highest efficiency, but with 
the small filaments these conditions are approached by 
coiling the wire in a close spiral, which provides it with 
a larger effective diameter. If we consider the working 
temperature of tungsten filaments compared with carbon 
filaments it would appear that very approximately the 
tungsten filament in the vacuum and gas-filled lamps is 
respectively 400 deg. and 800 deg. Cent. above the average 
temperature in the earlier type of lamp. 

“In the construction of these tungsten filament lamps 
possibly the most interesting processes are those 
mechanical operations which, as recently described by 
Dr. C. H. Desch before the Chemical Section of the 
British Association, result in the production of the 
finely drawn yet mechanically robust tungsten fila- 
ment. The subsequent operations in the manufacture 
of the lamps proper do not greatly differ from those pro- 
eesses which were originally developed for the carbon 
filament lamp, except that there is, of course, the inert gas 
to be inserted in the gas-filled lamp and a method must be 
devised for spiralling the filament. An exceedingly inter- 
esting machine is used at the Elasta Lamp Works for this 
purpose. With this machine a number of filaments can 
be wound off bobbins on to straight wire cores, the latter 
supports for the filaments being rotated and fed forward 
so as to obtain the required close-pitched spiral. After- 
wards the cores are removed and the filament is then ready 
for use in the lamp. 

. During our visit to the Elasta Lamp Works we could 
not fail to be impressed with the admirable organisation 
which facilitates at these works the production of the 
lamps. All the stages in the manufacture of both the 
vacuum and gas-filled lamps show evidence of careful 
study, with the result that the girl labour which is employed 
throughout the works is assisted, wherever possible, with 
specially designed fittings for passing successive lamps 
through each operation. The present equipment is already 
taxed to the extent of its capacity, and it is satisfactory 
for those interested in the electric lighting industry to 
learn that an increasing demand exists for the lamps. The 
Pope Company has, in fact, considerable extensions to 
its works under consideration. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


HARDNESS AND STRENGTH OF METALS. 


Srr,—I have read your leading article in the current number 
of THe ENGINEER on the hardness and strength of metals with 
very great interest, since as far as I know it is the first time this 
subject has been clearly discussed. I think that the reactions 
to which you refer, however, are not as complex as you suggest. 

Choosing the most suitable alloyed steel for resistance to 
wear, and for hardness, is not so simple. Hardness in relation 
to resistance to wear is defined as “‘ the resistance offered by a 
smooth surface of the substance to abrasion,” and as far as the 
engineer is concerned is quite distinct from hardness in connec- 
tion with roller and ball races, rolls, dies, &c., which may be 
defined as “the resistance offered to deformation.” 

If all steels possessed the same characteristics when stressed 
just past their elastic limit, then their resistance to deformation 
would be the measure of their resistance to wear. Different 
alloyed steels, however, have widely varying characteristics 
at the limit of their elastic range which come greatly into play 
when particles are torn away from the surface by abrasion 
instead of being merely deformed. The resistance of any steel 
to wear depends on the following factors :—{1) Its resistance to 
penetration, i.r., its elastic limit; (2) the amount of plastic 
deformation caused by a load slightly in excess of its elastic 
limit ; (3) its capacity for being hardened by “ cold work” ; 
(4) orientation of its crystals; (5) the inclusion and perfect 
distribution of extremely hard constituents in its crystals ; 
(6) the velocity of attack ; and the metallurgist is up against a 
tough proposition when asked for a simple test to measure 
** hardness.” 

Abrasive wear means that minute particles are torn from the 
surface by particles of harder material. If the surface is difficult 
to penetrate the particle torn away is very small. If this 
particle “yields suddenly, while its immediate neighbours are 
still strained elastically and are relatively rigid, it is torn away 
in pure shear and with ease. But if it “‘ yields’? gradually, it 
is only slightly deformed before its immediate neighbours 
commence to yield, so distributing more of the load upon their 
own shoulders and upon the shoulders of their immediate neigh- 
bours, with the result that it is torn away more in tension than 
in shear, and with difficulty. In other words, the greatest resist- 
ance is offered by the steel which changes the least abruptly 
from the fully “elastic ’’ to the “ plastic ” state. 

If, in addition to shouldering some of the load in this way, all 
these particles possess the property of greatly hardening by 
“cold work,’’ they not only offer a stiffer resistance, but their 
still unhardened neighbours in their turn shoulder some of the 
load. Manganese steel owes its remarkable property of resisting 
abrasive wear almost entirely to factors (2) and (3), since, owing 
to its low elastic limit, it is easily penetrated. If, however, the 
particle is attacked at a high velocity, its neighbours have no 
time to come to its assistance or to harden by “‘ cold work,’’ and 
rapid wear takes place. It therefore follows that manganese steel 
will not resist abrasion at high speeds, but one must then rely 





upon material strong in factors (1) and (5). In machining, 
exactly the same factors come into play, but as the attack iy 
exceptionally slow, it follows that factor (3) will be of great 
importance. 

(Unfortunately, the steel maker haa not succeeded yet in giving 
us an alloy which fulfils factors (1) and (2) to a remarkable 
degree. Nickel steels meet. these two conditions well up to a 
medium hardness, but beyond this point the elastic limit drops 
and is not fully compensated for by the increase which takes 
place in the property of becoming hardened by “cold work.’ 
The addition of chrome, however, effects a slight improvement 
in resisting penetration of hard steels, not by raising the elastic 
limit, but by improvement in factor (5) roughly, somewhat in 
the manner that the addition of fine emery perfectly distributed 
inereases the resistance to wear of a cement stair tread, tho 
improvement being most marked in the case of roller and ball 
bearings, rolls, dies, &c. The addition of vanadium, also hy 
slightly raising the true elastic limit of hard steels, effects a 
small increase in their resistance to deformation. 

C, SUMPTER, 

Baslow, December 2nd, 


THE MECHANICS OF SOLIDITY. 


Str,—The following quotation from Robert Boyle’s Examen 
of Mr. T. Hobbes his “ Dialogus Physieus De Natura Aeris,” 
may interest your readers in connection with the admirab!» 
editorial article which appears in your current issue. 

“I do not think it improbable what the Learned Gassendus 
had taught, and what Mr. Hobbs here teaches, that the Restitu- 
tion of bent Springs may proceed from a certain Endeavour o1 
Motion in their internal Parts—left from the time of their Com 
pression or Extension—which when the Impediment is remov’d, 
makes every Part resume its former place, and thereby makes 
the Whole restore itself. But this notwithstanding, I fear’d 
others might be as Inquisitive as my self, and might expect 
from him that would undertake to settle a general Theory of the 
Motion of Restitution, the clear and distinct Explication of 
several Phenomena that I had met with, which are not touch’d, 
nor perhaps were, some of them, thought upon, by Mr. Hobbs. 
As first, why such a determinate Temper of Iron and Steel is 
requisite to make it Elastical; so that if after having been 
hardened and gradually heated it be suddenly cool’d at an 
inconvenient point of time, it will be brittle, and fit to make 
Gravers and other rigid Tools, not Springs. Next, why Bows 
and other Elastical Bodies, if they be kept too long bent, lose 
in process of time almost all their Elastical Power, and continue 
crooked. Thirdly, why not only divers solid Bodies as well as 
Lead and Gold, which before tryal, one would think as likely 
as many Springy ones to have their Parts put into a due Motion 
by the force that bends them, should be devoid of an Elastical 
Power. Fourthly, what kind of Motion, and what kind of Tex- 
ture it is, by virtue whereof, the Parts of a Body being for « 
very short time put into Motion, do some Months, perhaps 
some Years, retain in great part a smart Motion, without in so 
long a time communicating it to the Ambient Bodies, to some or 
other of which multitudes of them are perpetually contiguous, 
and thereby losing it themselves. Why on such a bare and inarti- 
ficial change made in the Texture of a Body as is scarce at all 
discernable to the Eye, it should acquire a strong Spring that 
it had not before—as I have try’d upon Silver and Copper, which 
though flexible before they were hammer’d, yet being beaten 
into thin Plates obtain’d a notable Spring. And why-—which 
may seem more strange, upon another light change of Texture— 
the acquired Spring may presently be lost again; as I have 
try’d in Silver, that Chymists teach us loses nothing in the fire, 
which having by being hammer’d acquir’d a strong Spring, we 
have presently made flexible again as before, by only heating 
it red-hot, without so much as melting it; which argues that 
in Springs, Texture is as well to be considered as Motion.” 

These plain questions have remained unanswered since 1662. 

J. INNES. 

Whitley Bay, December 6th. 


WASTE WATER POWER ? 


Sir,—Mr. Arthur Newman says that he is only “a man in 
the street,” and of engineering knows nothing. But surely 
even a “‘man in the street” might be expected to make himself 
acquainted with the elementary facts of a case before writing 
about it. He asserts that ‘‘on the Manchester Ship Canal 
we have a series of huge dams, the surplus water escaping 
through the sluices. . Now here we have three huge 
dams already constructed, with a fall of 16ft. at Irlam, and 
never less than 8ft., from which water has been passing day 
and night for the past twenty-six years.” 

If Mr. Newman had gone to some of these locks he would 
have found an extensive and expensive oil-driven pumping 
plant installed, and if he had made inquiries he would have 
been informed that it was for the purpose of lifting the water 
back from the low to the high level in order to re-use it for 
locking purposes. ‘ 

It is true that at certain times there is a considerable volume 
of water passing through the sluices, but this is only during 
periods of flood, the quantity at other times not being sufficient 
to justify the directors attempting to use it for their own limited 
purposes, so that the idea of obtaining a supply of electricity 
for the adjacent industrial area is not likely to materialise. 

W. WALKER. 


Manchester, December 7th. 


MILLING ACME THREADS. 

Sm,—With regards to the milling of Acme threads, referred 
to in a letter published in Toe Encrnerr of November 12th, 
I have been fortunate enough to obtain the necessary informa- 
tion. The shape of the cutter is the shape of the thread desired, 
i.¢., in all cases the angle between the sides of the cutter is 
29 deg. But the problem is not so much the shape of the cutter 
as the inclination of the cutter to the axis of the screw. It is, 
however, a simple job to mill threads, such as the Aeme, which 
have inclined sides. The cutter must be inclined an amount 
equal to the helix angle of the thread, as measured from a plane 
perpendicular to the axis of the screw. That is, the lead of the 
spiral divided by the circumference of the work will give the 
tangent of the angle which the spiral makes with its axis. 

In this case, 1} x 3.1416 = 4.3197 

1,625 : 
and 43197 = 0.3762 
the angle whose tan = 0.3762 is approx. 20 deg %7 min. 

The suitable diameter of cutter will depend upon machine, 
speed, &¢., but 2in. to 24in. should be sufficient. 

November 25th. A. D. 
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A Seven-Day Journal. 


Unemployment in South Wales — Wages Problems and Employers — Challenge to Ministry of Transport — Arterial Roads — Home Oil Industry 


Decimal Coinage — British Naval Policy — Railway Losses from Coal Strike — America’s Maritime Ambitions — Foreign Samples Kxhitition - 
Sir Alfred Varrow on Under-production —- Industrial Council Conference — Industrial Conditiona in Japan — Electrical Engineers’ Strike — Birmingham 
University Appeal — British Factories jor Australia — Women in Engineering — Fatal Accident at Imperial College. 


TRADE depression in South Wales is reaching an 
acute stage. The fact that tin-plate workers to the 
number of 27,000 have been given notices which are 
to take effect at the end of the month has not sur- 
prised those who are familiar with the situation. 


* * * 


EMPLOYERS are by the force of circumstances 
being compelled to reject’ applications for further 
increases of wages. The latest example is the decision 
of the South Wales Siemens Steel Association that 
the 25 per cent. advance in base rates asked for by 
men engaged in the South Wales steel industry can- 
not be granted. The men are plainly told that the 
time is inopportune to raise wages. It is understood 
that the attitude of employers is being regarded with 
mixed feelings and that some of the men are in favour 
of drastic action being taken. 


* * * 


CHALLENGED in the House of Commons on Monday 
last to give specific instances of improvement in the 
transport services of the country as a result of the 
operations of the Ministry of Transport, Sir Eric 
Geddes claimed that the department over which he 
presides had done valuable work, The railways were, 
he asserted, carrying, with depleted resources, a far 
larger goods and passenger traffic than in the pre-war 
period at charges to the public far below the ratio 
of increase in the cost of commodities and labour. 
The increase in railway charges was, the Minister of 
Transport stated, less in England than in other 
European countries. Great and progressive improve- 
ment in the roads had, it was claimed. also been 
accomplished, to the advantage of road transport. 
The question of port accommodation had also re- 
ceived attention and storage facilities had been 
materially improved. 

Oe 


AN important decision in regard to new road con- 
struction has been reached by the Middlesex County 
Council, which has allocated a sum of £750,000 to this 
purpose. Arterial roads are to he provided in the 
Tottenham, Enfield, Willesden and Edmonton dis- 
tricts, 50 per cent. of the cost being borne by the 
Middlesex County Council and 50 per cent. being 
contributed by the Government. Work has already 
commenced in Edmonton and Willesden, and a rapid 
start is, it is stated, to be made in the other districts 
with a view of alleviating unemployment. The 
London County Council has arranged to carry out 
the construction of portions of the Eastern-avenue, 
Bromley by-pass, Shooters Hill by-pass, Eltham 
by-pass and other roads on similar financial arrange- 
ments. Agreement has been reached with the County 
Councils of London and Essex regarding the con- 
struction of the Tilbury road diversion. 


* * * 


Cvriosiry is being revealed as to the present 
position of the intentions of the Government in regard 
to the nationalisation of the home oil industry. The 
Parliamentary Secretary to the Ministry of Munitions 

-which, until the end of the financial year, is the 
department responsible—stated in a written reply 
to questions that of the seven Derbyshire wells one 
has been completed, two have been temporarily shut 
down, and four are still being sunk, and have reached 
a depth of over 3000ft. The well at Hardstoft is still 
steadily productive, the total yield to the end of 
November having been 557 tons, or 4318 barrels. 
Crude oil has been sold at public auction and realised 
£22 10s. per ton. The questions of nationalisation 
and leasing are under consideration, but no negotia- 
tions for leases are at present in progress. 


* * * 


Abvocatrs of decimal coinage and the metric 
system are a persistent body of reformers. The latest 
pronouncement on behalf of the Decimal Association 
was made before a meeting of the Institute of Costs 
and Works Accountants at Birmingham. Mr. G. E. 
Johnson, who delivered the address, regarded the 
adoption of the metric system as essential for the 
ritish export trade with foreign countries where 
that system was in use for the purposes of internal 
commerce, Jt was suggested—not, of course, for the 
‘irst time—that the Government should* announce 
‘n intention to introduce decimal coinage, and to 
make the metric system the sole legal method of 
Weighing and measuring. Government departments, 
such as the Post Office and the Customs should, it was 
Proposed, adopt the system at an early date. Experi- 
ence had, it was claimed, proved that in no country 
where this reform had been adopted had there been 
‘ny interference with trade and industry. 








TuF naval policy of the Admiralty is being vigor- 
ously criticised in certain quarters. The correspond- 
ence columrs of The Times have this week been filled 
with denunciations of the inaction of the Admiralty 
in face of the warship building programmes of the 
United States and Japan. Two letters which have 
attracted attention are those of Rear-Admiral Hall 
and Sir Norman Hill. The first named lays stress on 
the fact that a new naval policy is essential if only 
for the reason that in spite of a great preponderance 
in foree over the enemy, our main naval purpose— 
the protection of trade—could not be carried out 
during the vears of war. We have failed to find the 
reply to the submarine, and while that is the condition 
of affairs Admiral Hall is of opinion that the chances 
of an enemy desiring our ruin through the destruction 
of our mercantile marine are more menacing than at 
any previous period. Sir Norman Hill is equally 
emphatic on the same point. The Admiralty was, he 
reminds us, trusted without question between the 
period when enemy submarines had shown their 
power of destroying merchant shipping and the com- 
mencement of unrestricted warfare. Nothing, he 
declares, was done to prepare against the submarine. 
The Admiralty failed to realise the peril, and Sir 
Norman asks what are the guarantees that the 
Admiralty is now alive to our future needs ? These 
statements of opinion are recorded, it should be 
observed, without comment. 

* * * 


Lossrs arising from strikes are often very difficul 
to calculate, as in a majority of instances the data 
for framing an estimate are lacking. We have, how- 
ever, the definite statement from the Ministry of 


Transport that the deficit on the railways during} 


October as a result of the coal strike was over four 

milion pounds. As the strike also affected the rail- 

way earnings for November, the total loss is esti- 

mated at eight million pounds on the railways alone. 
* * © 


AmFrica’s maritime ambitions are still the subject 
of frequent diseussion in the United States. Senator 
Harding, the President-elect, in a statement made a 
few days ago, expressed a desire to acclaim the day 
when America was the most eminent of the shipping 
nations. A big navy and a big merchant marine are, 
the Senator believes, necessary to the United States. 
He has stated that he is in favour of subsidies for 
American ships. It is added that since, as an incident 
of the war, it was found necessary to install a huge 
shipbuilding plant in the United States and the 
country became the fowner of an unprecedented 
quantity of tonnage. America entertained new 
ambitions in the shipping arena. 

ok * oe 


TRE opening of the Foreign Samples Exhibition 
by Mr. Kellaway, the Parliamentary Secretary of the 
Department of Overseas Trade, provides an excellent 
opportunity for the British manufacturer to ascertain 
what his competitors are doing and what customers 
in overseas markets require. The exhibition, which 
is being held in the Old Bailey, is open to British 
manufacturers only, and includes 100,000 samples of 
foreign goods collected from all over the world by 
his Majesty’s Trade Commissioners, Commercial Diplo- 
matic Officers and Consuls. The main trades repre- 
sented are textiles, jewellery, hardware, agricultural 


implements, cutlery, aluminium ware, electrical 
fittings, glassware, dyes, metals, leather goods, 


builders’ ironmongery, and a considerable variety of 
other articles. A feature of the exhibition is the 
foreign catalogue library. No fewer than 15,000 
foreign trade catalogues have been collected, and 
they can be borrowed by British manufacturers to 
supplement the information gained by an inspection 
of samples. 


se  ¢ 


In a contribution to the House Magazine of his 
company, Sir Alfred Yarrow deals with the deliberate 
restriction of output, which is one of the most dis- 
quieting features of the present time. He warns 
workers who, from a mistaken notion of making work 
last as long as possible, imagine they are benefiting 
themselves and their fellows, that trade is going to 
those countries where cost of production is lowest. 
As regards shipbuilding, Sir Alfred expresses the 
opinion that very few orders will come to British 
yards, as purchasers cannot afford to pay the present 
high prices. He repudiates any idea that employers 
wish to go back upon the shortening of the working 
day, but reminds workers that very serious issues will 
have to be faced in the attempt to offer our com- 
modities at prices that will secure the trade in com- 
petition with countries—notably Belgium—where 
working hours are longer and wages lower. 








CONSIDERABLE interest was aroused by the National 
Conference of Representatives of Joint Industrial 
Councils and Interim Reconstruction Committees, 
which was held at the Ministry of Labour on Wednes- 
day. The immediate object of the conference was 
to discuss the formation of a Whitley Association 
on national lines. At the conference held in the spring 
of the present year, when this question was first raised, 
a provisional committee was appointed, and it is the 
report of this committee which was submitted to the 
conference on Wednesday. 

* * * 

A REPORT on the present commercial situation in 
Japan has just been received from Mr. E. F. Crowe, 
Commercial Counsellor to the Tokyo Embassy. The 
depression in commercial cireles is already acute, 
and is likely to become worse, although Mr. Crowe 
adheres to a formerly expressed opinion that the 
country as a whole is financially sound. Reference 
is made in the report to the unbridled speculation 
in the cotton trade and the failure to gauge the con- 
sumptive capacity of the country, to the slump in the 
silk trade, to the difficulties which are being experi- 
enced by the shipping industry, and to the situation 
in the metal trades, which are responsible for a con- 
siderable bulk of the import trade. From the point 
of view of the United Kingdom the position in the 
wool trade is of special interest. The sudden and 
romplete collapse of that market was an untimely 

ow. In spite of these disquieting circumstances, the 

osition is not so bad as appears at first sight. The 
report emphasises the fact that Japan is to-day 
a creditor rather than a debtor nation, and has largely 
developed her manufastaring resources: 
* ak 


Ir has been decided as the outcome of a conference 
between the Electrical Power Engineers’ Association 
and the Ministry of Labour that strike notices shall be 
suspended in the case of all electricity undertakings 
the management of which has the recom- 
mendations of the National Joint Board as to salaries 
and conditions of service. In the case of supply 
authorities which have refused to adopt these recom. 
mendations the notices to cease work will take effect 
on December 14th. It has been stated by the chair- 
man of the Joint Board that electric supply under- 
takings representing 70 per cent. of the total amount 
of current delivered to the public have adopted the 
recommendations of the Board as to salaries and con- 
ditions of service for the technical staffs in their 
entirety. 

* * * 

As Chancellor of the University of Birmingham, 
Lord Robert Cecil has made a general appeal for funds 
to enable the increased expenses of administration to 
be met. He lays special stress on the need of adjusting 
the salaries of the teaching staff to the economic 
conditions of to-day. 

* * + 

THE advisability of British firms establishing 
factories in Australia was advocated by Mr. A. H. 
Ashbolt, the Agent General for Tasmania, in a paper 
he contributed to the Royal Society of Arts. Com- 
ment was made on the fact that the bulk of the 
machine tools used in Australian workshops were 
purchased in Great Britain and the United States, 
and there was an opening for the establishment of a 
joint factory by British machine tool firms to pro- 
duce the best class of tools made by the group. An 
attempt was now being made to induce sewing 
machine manufacturers to lay down a plant in 
Australia. Objections have, it would seem, emanated 
from Bradford manufacturers to these proposals, 
but Mr. Ashbolt warned British firms that Australia 
was determined to expand her manufacturing indus- 
tries, and if Great Britain would not lend a hand 
other nations would make the most of the oppor- 
tunity. ' 

* * 3K 

THe Women’s Engineering Society held a confer- 
ence the other day in London under the presidency of 
Lady Parsons. Reference was made to the hostile 
attitude of the trade unions to the employment of 
women in engineering factories. The Society is now 
demanding that all technical colleges shall be open to 
girls as well as boys. 

* 3 * 

Tur accident by which a promising young research 
chemist lost his life at the Imperial College on Mon- 
day while conducting an experiment is an occurrence 
which is extremely rare in scientific work. The 
student in question—Mr. W. A. Hayward—was 
working with a Bourdon gauge examining gases under 
pressure when an explosion took place with, un- 
happily, fatal results. Professor W. A. Bone states 
that gauges of this type have been used at the College 
since 1906, and there has never been an accident 
before. 
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The Smithfield Club Show. 


| | 
factories after the press of munition work, There | 


were, of. course, some American exhibits, but they 
were principally confined to the smaller class of 


as we have already suggested, to a large extent 
familiar to many visitors. Thus, Robey and (o,, 
of Lincoln, had a steam wagon, a semi-Diesel oj] 


r 


THE Annual Cattle and Implement Show of the! machinery, such as oil engines for driving farm | engine and a tractor of the traction engine type, 


Smithfield Club, which was opened at the Agricul- | implements, while there were a few petrol-driven | The steam wagon was noteworthy through having 


tural Hall, Islington, on Monday, and closes to-day 


tractors, for ploughing, made in the United States. 


been given a coat of white enamel. On the stand of 














Friday—-was not very interesting to an engineer 
in search of novelties, especially so if he had followed 
the recent trials at Lincoln, for a very large propor- 
tion of the machines exhibited had been tested at 


McLARENS’ MOTOR TRACTOR AND PLOUGHING WINDLASS 


Another indication of the fact that our engineering 
| works are rapidly settling down to more normal 
conditions, was given by a notice displayed in bold 
type on all the stands of the firms belonging to the 


John Fowler and Co., Leeds, there were a cable 
ploughing engine and anti-balance plough, which we 
have already described, together with the motor- 
driven cable ploughing machine which took the first 














those trials. There was, however, one satisfactory 
feature about the Exhibition which should appeal to 
patriotic British manufacturers. There was not nearly 
so large a proportion of American machinery on view 


McLARENS’ CULTIVATOR AND REVERSIBLE HARROW 


Agricultural and General Engineers Association. This 
notice explained that the firms in question—which, of 
course, include several of the most important English 
makers of agricultural machinery—are now willing 


prize at the Royal Agricultural Society’s trials. 

Another motor-driven windlass for ploughing, 
which we illustrate, was shown by J. and H. McLaren, 
of Leeds. This machine has been designed with the 

















RANSOMES, SIMS AND JEFFERIES’ STEAM WAGON 


as at other similar shows recently, and there was, to quote fixed prices for their products, with no| idea of withstanding rough usage in all sorts of 
distinet evidence that English makers of agricultural | stipulations as to variation in price on account of | weather and eliminating refinements which tend 
machinery are now much more able to cope with} any change in the cost of production in the period } towards complication. A four-cylinder Dorman 
the demand than was the case while they were still | between the acceptance of an order and its execution. | engine, capable of developing 40 horse-power when 
The exhibits on the ground floor of the hall were, | running on petrol or 32 horse-power on paraffin, is 


distracted by the business of reconstructing their 
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arranged with its crank shaft across the main frame. 
A heavy roller chain transmits the drive to a counter- 
shaft at the back, and thence through changeable 
spur gears to the cable drum. A. jockey pulley is 
used to take up any slack in the chain as it stretches. 
The cable drum revolves in a vertical plane, and the 
rope therefore has to be passed round a guide pulley, 
which is of ample diameter, to lead out across the 
field. The guide pulley is set close to the ground, 
io reduce the overturning moment on the machine, 
and is placed midway between the wheels, so that 
there is no tendency. for the pull of the rope to drag 
the windlass out of its track in the headland. The 
machine is used, of course, in conjunction with another 
similar windlass on the opposite side of the field, 
the two machines drawing the plough to and fro. 
In order to economise fuel, each engine, in turn, is 
stopped, and the clutch thrown out of gear, while 
the opposite set is hauling. Towards the end of the 
run another clutch is put in and the drag of the out- 
going rope is utilised to start up the engine again, 
ready for the return journey of the plough. The 
machine can be used for ordinary haulage purposes 
or for driving machinery by belt, and weighs approxi- 
mately 3 tons. 

Among the motor-driven tractors for direct plough- 
ing and similar work, there were that by the Austin 
Motor Company, of Northfield, Birmingham, with its 
typical cylindrical combined body and gear case ; 
the machine made by Peter Brotherhood, Peter- 
borough, which we described recently ; the Saunder- 
-on tractor, from the Elstow Works at Bedford ; 
and one or two from America, 

There were steam wagons by most of the familiar 


a feed-water heater that utilises some of the exhaust 
steam. The cylinders are 4in, and 7in. in diameter 
by 7in. stroke, and can both be supplied with high- 
pressure steam in case of emergency. The throttle 
valve is so arranged that in ordinary running boiler 
steam can be admitted to the low-pressure cylinder 
through a Zin. port for starting. The slide valves are 
of the double-ported D type, and are of such a length 
that the ports in the cylinder walls are quite straight, 
with the object of reducing the clearance spaces. The 
main frame is of pressed steel, and tapers from 10in. 
deep at the centre to a lighter section at each end. 
The wheels are of cast steel, and those at the front 
are dished so as to bring the steering pivot over the 
point of contact with the road. Ackerman steering 
gear is employed. Considerable care has been taken 
to make the vehicle as convenient as possible for 
the driver and his mate. Thus, the usual fly-wheel 
has been replaced by two wheels of smaller diameter, 
which do not obstruct the view from the driver’s seat. 
Two brakes are provided, one on either side of the 
cab, and the throttle valve lever can be moved so as 
to be within reach of either man. The floor plating 
is on a level with the fire-door. Coal can thus be 
easily kicked into the fire if opportunity does not 
occur for proper stoking. The wagon is intended for a 
load of 5 tons, and will travel at a speed of 8 miles 
per hour. It measures 21ft. 8in. long by 7ft. broad. 

Tractors of the type resembling a small traction 
engine which has become standardised within recent 
years were exhibited by Aveling and Porter, Charles 
Burrell and Sons, William Foster and Co., Marshall, 
Sons and Co., Wallis and Steevens, of Basingstoke, 
and W. Tasker and Sons, of Andover. 

















STEAM WAGON BOILER 


firms, such as W. Allehin, of Northampton, Clayton | 


and Shuttleworth, Fodens, Richard Garrett and 
Sons, and Ransomes, Sims and Jefferies. The 
last-named, Ipswich, firmis one of the latest to under- 
take the construction of steam¥ wagons, and has 
evolved a machine having several distinctive features. 
As will be gathered from the illustration we give, the 
wagon has a very simple outline, and requires a 
minimum of labour to keep it tidy. The most striking 
characteristic about the machine is its boiler, which, 
although it is of the locomotive type, is made of only 
four plates. It will be seen from the engraving that 
the boiler somewhat resembles a tobacco pipe, with 
the bowl inverted... The shell is made of two pressed 
steel plates with a longitudinal joint, which is made 
by means of a single-riveted internal butt strap, and 
is finally welded by the acetylene blow-pipe. The 


internal fire-box is of a dome shape, pressed from a | 


single sheet, and is inserted from below. The fourth 
plate of the boiler is the tube plate at the smoke box 
end. This construction enables all fire-box stays 
to be dispensed with, and consequently greatly 
facilitates the renewal of the fire-box and the periodical 
cleaning of the boiler. For the latter purpose there 
are four mud doors near the foundation ring, one 
over the top of the fire-box and another in the upper 
part of the smoke-box tube plate. The boiler is 
worked at a pressure of 2251b. per square inch. It 
supplies steam direct to the compound engine, the 
cylinders of which are bolted to a pressed steel 
seating riveted to the shell. The jackets of the 


evlinders thus form a steam dome. The makers have | 


decided that it is not worth installing a superheater 
on these engines, on account of the complications 
which ensue in lubrication, but have fitted instead 


| There were on the stand of Petters Limited, of 
| Yeovil, several examples of oil engines with which 
| most of our readers are familiar; while Ruston and 
| Hornsby, of Grantham, Blackstone and Co., of 
| Stamford, and Sir W. G. Armstrong, Whitworth and 
| Co. had engines which we have already described, 
| while the makers of agricultural implements were 
| represented by J. and F. Howard, of Bedford, and 
| E. R. and F. Turner, of Ipswich. 

In the gallery there was the usual collection of small 
| implements, windmills, Avery weighing machines, 
| motor rollers by Barford and Perkins, steel ropes for 
| ploughing—such as those made by R. Hood Haggie 
|and Co., of Newcastle-on-Tyne—several agricul- 
| tural machines, besides blowers by Samuelson and Co., 
| of Banbury, and a variety of tools which were too 


| y at wets 
| Numerous to mention them individually. 








Institution of Mechanical Engineers 





Last Friday evening the members of the Institu- 
tion assembled in a special general meeting to resume 
the discussion of the paper “‘ The Human Factor in 
Industry,” presented by Mr. Alexander Ramsay, a 
| director of Ruston and Hornsby, Limited, at the 
| Lincoln Summer Meeting. Mr. Ramsay’s paper, 
| together with a report of the former discussion on it, 
| will be found in our issue of July 30th. 

In opening last Friday’s;proceedings, Mr. Ramsay 
| said that, the, history of the past few months had 
| more than justified the views expressed in the paper 





| as regarded the present trend of industry. Many of 








the industries of the country were rapidly drifting 


into an economically unsound position, and it was 
undoubtedly true that the outlook to-day was gloomier 
than it had been for a generation. The time was 
therefore ripe to test the attitudes of employer and 
employed to one another. 

The strongest argument made use of by the workers 
in recent times was, he continued, that based on the 
cost of living. It was a reasonable argument, but it 
should not be forgotten by the workers that cost of 
living was not a blind fate that could not be controlled. 
It could be governed by means of agencies within our 
command. ; We could not export goods at high prices 
and expect people abroad to send us cheap food in 
return. In* days now gone wheat ships trading to 
the Argentine carried coal on the outward voyage. 
Some of the cost to the consumer of the wheat was 
paid by the freight earned on the coal. With the 
rising prices for British coal, Argentina sought her 
supplies in North America. To-day British wheat 
ships sailed to the Argentine in ballast. Was there 
any wonder that we had now to pay much more for 
our wheat? The circumstances revealed in this 
illustration reacted upon the workers, and therefore 
one would have expected to find enthusiastic co- 
operation between employers and employed with a 
view to remedying the matter. Instead of co-opera- 
tion, however, one found that while certain employers 
were shutting down their factories, the leading trade 
unions were demanding increased wages for their 
members. 

There was no doubt whatever that we were now 
passing through a very difficult period in the social 
evolution of the worker. He had acquired great 
power so suddenly that he was for the time being a 


‘little unbalanced. But the phase would pass if the 
‘situation were fully appreciated and rightly handled. 


On this point, he would call attention to the com- 
placent feeling which seemed to prevail that as labour 
troubles in the past had been surmounted, so, too. 
would they be overcome in the future. He held, 
however, that the position was more serious than those 
thought who argued thus. He believed that there 
was a distinct danger of the workers adopting the 
policy of reprisals if their status of living were not 
maintained. The demand for State control of certain 
industries was also an added factor, as was the fact 
that the workers’ “class consciousness’? was more 
highly developed to-day than it ever had been. Nor 
should those inclined to take a complacent view omit 
to note that the real power, political and industrial, 
of the worker had never been greater than it was 
to-day. 

The autocracy of capital, if it ever really existed, 
had now disappeared. We must make sure that it 
was not replaced by the despotism of labour. 

Employers and employed alike should frankly 
recognise that they were in the grip of economic 
circumstances from which they could not escape. 
Co-operation was the only remedy for the present 
situation. Goodwill and justice on both sides were 
the sole foundations on which a permanently stable 
industrial structure could be erected. Reaction was 
not firmness, and stupidity was not strength. H» 
desired to see the best minds on both sides directed 
towards closing and not widening the chasm that 
now existed, and he believed that we would yet find 
the workers and employers co-operating to this end. 

The President, Captain H. Riall Sankey, C.B., 
R.E. (ret.), at the conclusion of Mr. Ramsay’s remarks 
said that he agreed with him as to the prime impor- 
tance of co-operation. Could the Institution as a body 
do anything to promote that most desirable object ? 
He thought it could. The Council had not yet dis- 
cussed the matter in any way, but he hoped that the 
discussion about to commence would help himself 
and his colleagues to form ideas on the subject that 
would guide them if and when it was raised. He 
therefore desired to have a full and free discussion 
on Mr. Ramsay’s paper, but he trusted that those 
taking part in it would observe scrupulous care to 
avoid anything savouring of political controversy. 

Colonel David Carnegie, of the offices of the War 
Cabinet, was then called upon to open the discussion. 
He said that for the past six years he had been par- 
ticularly identified with labour in Canada as adviser 
on employment to the Imperial Munitions Board, 
and had had considerable opportunity of dealing 
with phases of industry throughout the Dominion. 
Since the end of hostilities, he had been especially 
engaged in studying in this country the formation and 
working of Joint Industrial Councils, and how iar 


‘they could be applied in Canada. 


Turning to Mr. Ramsay’s paper, he quoted the 
author’s remark that ‘‘ most of the great trade unions 
of that country have declared against working a 
system of payment by result.” On the surface, he 
said, that statement appeared to be absolutely correct, 
but as a result of his experience and observations, 
he preferred to put it somewhat differently. He pre- 
ferred to say that most of the trade unions of the 
country were not opposed to the principle of payment 
by results, but were opposed to the imperfect faulty 
systems of that nature now available. Mr. Ramsay 
had added that the opposition of the trade unions to 
payment by results was advanced in spite of the 
provision of the most complete safeguard for the 
inefficient. What did he exactly mean by those 
words ? He himself believed that in the conflict 
hetween employer and employed the principal rock 
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on which an amicable settlement had most” frequently 
foundered was the very lack of safeguards. Where 
were the safeguards to the worker that just prices 
would be fixed, and when fixed that they would not 
be cut ? When had the worker had any voice or a 
voice which he himself regarded as adequate, in 
determining the fixing of fair prices ? 

If the worker was to be brought to realise that 
there was fair play between him and his employer, 
he must be given more voice in settling piecework 
prices. From a study of all the systems advocated 
and tried for inducing the worker to give his best, 
he was convinced that no matter was more important 
than the question of payment, and he was certain 
that payment by results brought the best out of the 
worker in the best way. We must, however, consider 
the defects of the various systems of payment by 
results as seen by the workers, even as seen or urged 
by the extremists amongst them. We must, for 
instance, take notice of the feeling that the system 
resulted in the exaltation of the efficient and the 
debasement of the inefficient and of the fear expressed 
that increased production involved reduced oppor- 
tunity for employment. It was most desirable that 
those and similar matters should be discussed between 
the workers and the management at each individual 
factory, and that they should not be left for collective 
treatment by bodies of men sitting in Whitehali or 
elsewhere with little or no knowledge of individual 
circumstances. 

lf the members of the Institution really considered 
that matter to be of paramount importance at the 
present moment, he concluded, he would suggest 
that the Council should be authorised to investigate 
the whole subject of payment by results, and the 
possible systems of applying it in practice, with the 
object of making some authoritative statement upon 
it that would carry behind it the great weight of the 
Institution as a body. 

Mr. F. 8. Button, who explained to the meeting 
that he was an old member of the Amalgamated 
Society of Engineers, although he was in no way 
representing his union on the oceasion, was next 
called upon by the President to address the meeting 
on the subjecé of the paper. We may say that Mr. 
Button was listened to with the greatest attention 
and interest by the whole meeting, and received 
warm applause, both during the course of his remarks 
and at their conclusion. He presented the workers’ 
side of the subject under discussion, and not only 
pleased, but, we think, surprised most-of his audience 
with the reasoned optimism with which he regarded 
the immediate possibility of improved industrial 
relations. 

Dealing with the question of payment by results, 
Mr. Button remarked that a very great amount of 
misconception existed with regard to the attitude of 
the trade unions towards this matter. Some unions, 
such as that of the builders, were opposed to its 
introduction, perhaps rightly, because the custom 
of the trade from time immemorial had been other- 
wise than in accordance with the system. Other 
unions, however, were not only in favour of it, but 
actually preferred it. Thus, nearly the whole of the 
engineering industry and the whole of the shipbuilding 
industry, with the exception of Liverpool, worked 
on the piecework system of payment by results. 
There could be no doubt that the average working 
man preferred to be paid by results. Of two shops, 
one working on the payment by results system and 
the other paying time wages, the best men would 
always be found in the former. 

Everyone regretted the existing opposition between 
capital and labour. The matter that most concerned 
the meeting was to find some way out of the cul de sac 
in which industry to-day found itself. There could 
be no greater duty before the Institution than to 
help to lead industry out of the desert. He could 
assure his hearers that among certain sections of 
labour there was a distinct tendency to recognise 
the identity of interests of employer and employed, 
and that there was a tremendous reserve of goodwill 
among the workers waiting to be tapped. 

No. trade unionist of any standing would to-day 
defend the policy of ‘ca’ canny,”* and among the 
workers generally there was now an enlightened 
attitude regarding the wisdom of “ca’ing canny ” 
with a view to providing work for others. Many of 
the workers realised the truth that the whole future 
of the country depended upon the attainment of a 
new view on the question of increased production. 
But there was undoubtedly a feeling among them 
generally that industry to-day was not organised on 
the correct basis. The main argument of the potential 
Bolshevist was that the workman had no individual 
status, that his chance to earn his livelihood depended 
upon the will of his employer or the caprice of his 





* Our readers will perhaps pardon us if we venture here to 
express the opinion that while the idea conveyed by these words 
“ca canny” is quite well understood, the etymology of the 
phrase, in England at least, is commonly misinterpreted... We 
confess that we are unable to supply the missing letters repre- 
sented by the apostrophe, but that they are not ,‘11” we can 
assure those in doubt. The Scottish verb © to ca’ ” has many 
shades of meanitys; but the conmuotiest is ‘to drive.” To ea’ 
the cows home is not tu eall them, but tv drive them home. 
roca a skipping rope is to drive it round or turn it. To 2a’, 
canny thus means literally to drive cautiously or slowly. The 
use of the word “driving” as a‘synonym for “working” 
generally is also found in the English provincialism “‘ driving 
busy.” The word is pronounced “ caw,” not “‘caa,”’ as we often 
hear it.—Ep. Tue E. 





foreman. He (Mr. Button) believed that there must 
be some foundation for those views, for they had 
been expressed and endorsed at many meetings of 
many workmen. It was the duty of everyone inter- 
ested in the welfare of the nation to help the attain- 
ment of a better understanding. One proposal 
intended to accomplish that end was the appoint- 
ment of workmen as directors. Some might say and 
believe that the working man was not fit to occupy 
such a high position. But he was daily gaining 
increased experience, and, as Macaulay had said 
in other words, one could not expect a cave-man not 
to blink when he came out into the sunlight. 

In Mr. Ramsay’s paper he found the words, “‘ The 
whole structure of industry is ultimately at the mercy 
of those who work with their hands.’ That state- 
ment sounded like a note of despair. He, however, 
did not despair. If the worker were given a higher 
status in industry the potentialities would be 
tremendous. Let the boy be given a chance to rise 
to the board of directors. Let the worker be given a 
fair and square deal and a share in the responsibility, 
power and control. 

Mr. Robert Hyde asked what we meant by the 
human factor, and suggested that the answer was 
summed up in the words: ‘Teach us to know 
each worker not by a number but by his name.” 
Before proceeding with any scheme, such as profit- 
sharing, designed to promote improved industrial 
relations, it was essential, he continued, that we 
should remove the suspicion and mistrust prevailing 
among the workers. The men said that the masters 
stood between them and their just aspirations, The 
employers said that most of the difficulties with which 
industry was trammelled came from the workers. 
The remedy, he believed, lay in increased friendly 
personal contact between the employers and the 
employed. If good fellowship existed at the outset, 
detailed schemes intended to promote improved 
efficiency and contentment on the part of the worker 
could be soundly laid. As @ means of creating the 
desired friendly feeling, welfare work was making 
great headway to-day all over the country, and was 
affording an opportunity for masters and workers 
to find common ground during their leisure hours. 
As the worker became more and more a part of the 
machine, it became more and more essential to 
develop the human factor in the rélationship between 
him and his employer. 

Mr. H. M. Rounthwaite referred to the suggestion 
made during the preceding discussion that some good 
might be done by propaganda among the workers. 
But it was difficult to obtain propaganda literature 
in the right form. He knew of a very excellent treatise 
on economics, but as it ran to seven hundred pages 
and required about half an hour’s close study per 
page, the book could not be recommended for circu- 
lation among the workers. At the time of the Reform 
Bill of last century, Miss Martineau conceived the 
idea of putting the leading facts of economics into 
the form of short tales. After being severely dis- 
couraged by various publishers, she produced the 
first of her stories in 1831, and within fourteen days 
of its publication 5000 copies of it were sold. He 
believed that the Institution by virtue of its memo- 
randum of association could not spend money on 
such propaganda work, but he thought that something 
might be done individually to educate the workers 
in essential facts by the employment of specialist 
writers to prepare the necessary literature. 

Mr. W. D. Priestman dealt with the system of 
remuneration that had been adopted by his own firm, 
Priestman Brothers, Limited, of Hull. He did not 
go into the scheme in detail, but we may explain that 
the men receive a percentage on their base rate of 
wages in accordance with the increase of output, a 
shop committee meeting once a month to discuss 
and determine what excess over the standard output 
had been secured. To-day, Mr. Priestman said, the 
men were earning 50 per cent. over the base rate of 
wages. Since they had got into touch with their 
men in this way, their relations with them had been 
most friendly, and respect on both sides had been 
developed. He had never seen any signs that the 
workers wanted to share in the management of the 
business. 

Mr. E. Holden, of Ruston and Hornsby’s, said 
that the keynote to the whole situation was straight- 
forward co-operation. In his capacity of “‘ trouble 
remover ”’ at the works with which he was associated, 
he was endeavouring to establish the human touch, 
especially with the younger workers, and to develop 
*‘ esorit de firm”’ among them. Welfare work was, 
however, a plant of slow growth, and unfortunately 
suffered if it were unduly forced, as it sometimes was, 
The training required to fit one to become @ successful 
welfare officer was lengthy and covered a very wide 
field. It was satisfactory to know that definite steps 
were now being taken at practically every university 
in the British Isles to establish a scholarship training 
for welfare workers. He looked forward with great 
hope to the fruits of the new Education Act, for it 
would secure to all. for the first time in history, some 
approach to equality of opportunity. It would enable 
the employer and the employed to know and use the 
same language and to aequire the same. outlook on 


Jife itself. In the new form of continuation schools, 


he hoped, the spirit.of social service and true citizen- 
ship would. be cultivated... Without that spirit 
industrial peace was impossible. 





Mr. J. E. Powell was not surprised at the promin. 
ence given in the discussion to the question of pay- 
ment by results. The importance attached to that 
matter was, however, apt to exclude other aspects 
of the situation of equal importance. His own experi- 
ence taught him to believe that all the blame for the 
present industrial position was not to be laid at the 
door of the worker. In view of the bargaining nature 
of the relationship in times past between employer 
and employed, was it to be wondered at that the 
output reflected that policy ? The present position, 
he held, was largely the outcome of the policy followed 
in pre-war days. 

Mr. A. Thurston felt that the human problem in 
industry was of very great importance. Was it 
impossible, he asked, to introduce into industry 
some of the spirit of humanity and co-operation that 
had been shown in the war? He had once heard a 
soldier remarking of a certain officer: “I never 
heard him say he was sick or well, hot or cold, and | 
never knew him to forget one who was.” With 
leadership of the order that could call forth such a 
remark applied to industry all would be well in the 
industrial life of the nation. 

Mr. E. T. Elbourne was deeply disappointed to find 
that nothing had been said as to management. There 
were, he said, three elements in industrial organisa- 
tion—finance, management and production. The 
manager was the steward of capital and the director 
of labour, and should hold the balance fairly. We 
required co-ordination rather than co-operation. 
We did not want welfare ; we wanted equity. 

Mr. W. H. Patchell referred to the suggestion that 
some members had made that the paper was outside 
the proper scope of the Institution. He did not 
think it was at all beyond their field and even 
regretted that the paper did not go farther than it did. 
As for polities, he would have liked to have seen 
some politicians present at the meeting, for it was 
most desirable that politicians should become familiar 
with the engineer’s outlook on life. 

Mr. Ramsay, in a brief reply to the discussion, sail 
that in his paper he had endeavoured to state facts 
rather than to recommend a policy. He could not 
agree with Colonel Carnegie as to the absence of 
safeguards in the matter of payment by results. In 
all schemes of that nature with which he was 
acquainted, the workers were guaranteed a mini 
mum of at least 334 per cent. on their earnings. 
Mr. Button desired to see equality of opportunity) 
given to all boys to rise. In Scotland such an oppor- 
tunity was given in, at least, the matter of education 
for a boy if he had the necessary gifts could receive 
free education at school and university.* 





STANDARD MARINE BOILERS. 


Tue second report of the Committee organised by the 
Institution of Naval Architects and other societies con- 
cerned with marine engineering, to consider the introduc- 
tion of a set of standard conditions for the design and con- 
struction of marine boilers and shafting, marks an impor- 
tant step towards the unification of the rules affecting 
such work. Since the first report of the Committee was 
issued—in July of 1918—a large number of meetings has 
been held, and early this year a conference was held at 
which there were representatives of the Board of Trade, 
Lloyd’s Register, the British Corporation and the Bureau 
Veritas, besides the members of the Committee. At this 
meeting a set of rules, framed closely on the lines of 
those recommended by the British Marine Engine Design 
and Construction Committee, was considered in detail, 
and minor amendments made, so that the rules might be 
acceptable to all the parties concerned. The report under 
review gives the original rules in extenso and, interleaved 
on distinctive paper, there are the amendments made 
at the conference. The rules cover both multitubular and 
vertical cylindrical boilers, steam and feed pipes, the 
bodies of mountings or fittings and shafting, together 
with shaft liners. 

It will be realised that the report covers a very im- 
portant section of marine engineering, which, in the past, 
has suffered from some confusion on account of differences 
between the rules of the various societies with which 
steamers are classed, and it must be satisfactory to the 
Committee to know that the result of ‘its labours is, 
as Mr. A. E. Seaton, the chairman, remarks, that a boiler 
made for acceptance by one authority will not be refused 
for classification by another. The rules are being published 
at 5s. net, and can be obtained at the Institution of Naval 
Architects, 5, Adelphi-terrace, W.C. 2. 








” 


“ Tue Origin and Energy of the Lightning Flash”? was 
the subject of an address recently delivered by Dr. C. P. 
Steinmetz in America. According to the speaker’s con- 
ception, the lightning flash is not a destructive charge like 
that from a condenser, but is more in the nature of an 
equalisation of unequal electrostatic charges. The 
excessive power required for a destructive spark is not 
present. The origin of the tremendous voltages may lie 
in a combination of highly charged moisture particles into 
raindrops, the charge carried by the small press being 
due to their position in the electrostatic field surrounding 
the earth. 


* Free education at schools prevails in Scotland as in England. 
As régurds university education, Mr. Ruinsay, we prestane. jad 
i? nind the fact that all children born in Scotland or of Scottish 
parentage and poesessing the Leaving Certificate of the Scottish 
Education Board are entitled,.on application to the Carnegie 
Endowment Trust to receive a grant to cover their university 
fevs for a degree course. The only condition made is that in 
after-life, if possible, they shall'repay the fees to the Trust. 
The majority of the studente at. the four Scottish Universities 
are Carnegie beneficiaries. —Ep. Tue E. 
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Railway Matters. 





On of the principal locomotive builders of the United 
States is Opening permanent sales offices in Johannesburg. 


‘THE surveys for the extension of the Swaziland railway, 
South Africa, to make the connection with the Transvaal 
line, have been completed. 


Tue total approximate gross earnings of the Indian 
State Railways from April Ist to October 23rd, 1920, were 
inore by Rs, 2,33,68;/831 than the figures for the corre- 
sponding period of 1919. 


Tue President of the French Republic has conferred 
the Cross of Chevalier of the Legion of Honour on Mr. 
P. C. Tempest, the general manager and chief engineer of 
the South-Eastern and Chatham Railway. 

Aster fifty years’ service with the London and North- 
Western Railway Company, Mr. Joseph Jones, the station - 
master at Euston, is retiring at the end of the year. Mr. 
Jones came to Euston from Holyhead in 1912. 


THE Indian Railway Board has sanctioned a traffic 
reconnaissance survey by the Eastern Bengal Railway 
for @ line of railway on the broad gauge from Naihati vid 
Habra to Satkhira, a distance of about forty-five miles. 


DuRING the first. seven months of the present year the 
railways of the United States carried 717,783,896 pas- 
sengers, an increase of 51,398,024 over the corresponding 
period of 1919. The average number of miles travelled 
per passenger was 36.65. 

SPEAKING recently at a dinner, Sir William Forbes, the 
general manager of the London, Brighton and South 
Coast Railway, said that a comprehensive scheme for the 
clectrification of the whole line between London and 
Brighton had been submitted to the Ministry of Transport. 


WuHEN the and other formalities have been com- 
pleted all the lines that are to come under the head of the 
Canadian National Railway system will have a total length 
of over 22,000 miles. The Canadian Pacific, which is 
independent, enjoys equal rights with the Canadian 
National Railways. 

Tue Indian Railway Board has sanctioned a detailed 
survey being carried out by the Bengal-Nagpur Railway 
for a broad gauge line from Hesla terminus of the proposed 
South Karanpur Coalfields Railway to a point on the Ben- 
gal-Nagpur Railway near Manharpur Station, a distance 
of about 170 miles. 


We have to record with regret the sudden death on the 
evening of the Ist inst., after making a speech at a dinner 
to the officers of Guest, Keen and Nettlefold, Limited, of 
Lord Bessborough, the chairman of the London, Brighton 
and South Coast Railway, and the late chairman of the 
Railway Companies’ Association. 

Tue Committee, presided over by Lord Colwyn, which 
is considering the question of the agreements made between 
the Government and the railways, has decided to proceed 
and report, irrespective of the decision of the former 
members of the late Railway Executive Committee that 
they were not in a position to give evidence. 

DuRiNG the coming Christmas holidays passengers are 
to be conveyed between large centres of population at a 
fare and a-third for the double journey, the minimum fare 
being 20s. They will be carried on the outward journey 
before and on the return after Christmas. In centres 
where the new year holiday prevails, the service will be 
provided for New Year’s Day. 


A NUMBER of pro} for new railways in Northumber- 
land have recently n received by the Ministry of Trans- 
port. These comprise three light railways— 
Ponteland to Scots Gap, thbury to Hedgeley, and 
Darras Hall to Chollerton. The’ proposals are now under 
consideration by the Ministry in conjunction with the 
other Departments concerned. 

Tue Ministry of T: rt has recently issued a chart 
which shows that out of the 318 million pounds present- 
day expenditure on the railways, 164 millions go in labour, 
92 millions in material, coal and stores, 48 millions to the 
proprietors and 14 millions in misce'! us expenses. 
tn 1913 the corresponding figures were 47 millions, 33 
millions, 47 millions and 8 millions respectively. 


Some 90 per cent. of the china clay exported from this 
country to the United States is shi from Fowey, 
where the Great Western Railway pany owns the 
loading facilities. There are seven jetties, one of which 
has an electric belt conveyor, whilst the remaining six 
have cranes for handling the china clay in bags or casks. 
An eighth jetty was begun before the war. It is to have 
an electric belt conveyor. The railway company is fully 
alive to the situation and hopes to have — jetty 
completed by May next. ae 

OwinG to the miners’ strike, the balance of £4,782,665 
in receipts over expenditure of September became a 
deficit of £452,534 in October, and the surplus of £228,435 
which followed the increase in fares in August and in rates 
and workmen’s fares in ber became a liability of 
£4,936,906. Whilst traffic fell off by £4,469,426 when 
compared with September, the expenditure increased by 
£766,677 ; traffic expenses being actually £363,316 more. 
The last item was, no doubt, due in part to the payment 
ot a guaranteed week. It may be retnembered that in 

eading article on “The future of the Railways” in 
our issue of the 26th ult., we estimated that the miners’ 
strike would cost the railways 10 million pounds. 


THe Basingstoke and Alton Light Railway was closed 


during the war and the track 
It has not been restarted, despite continual agitation in 
and out of Parliament. On 25th ult.,“Mr. Neal, the 

y.to the Ministry of Transport, 


Parliamen 3 
said that datas the. 
was run at @ loss. ét of reinstating the line 
undoubtedly continue 
Sis, dubia the: tues 


ed for use overseas. 
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2 s 
of Government control, ‘ould have to bs met out of the 
Government guarantee. The Ministry, together with 
other Government Departments, was engaged in con- 
sidering the question whether the needs of the district 
could be supplied in some other manner. 











Notes and Memoranda. 





AcceRDING to the Department of Statistics of India, 
1041 motor cars were imported into British India during 
September, 1920, and of them no fewer than 723 cars were 
consigned from the United States, only 247 being received 
from the United Kingdom. During the six months, April 
to September, 1920, the number of motor cars imported 
was 7498, valued at 308 lakhs of rupees. bay im- 
ported 2775 cars, Bengal 2694, Madras 908, Sind 590 and 
Burma 531. 


Tue French are thinking of building straw houses to 
remedy the present housing crisis. The pro is said 
to have emanated from an expert in Lee wie has 
invented a process for making bricks from compressed 
straw. The framework of the house is made of wood, and 
the walls are built up with. blocks of straw. Owing to the 
lightness of the material, there is no need for deep founda- 
tions, and the whole building can, it is said, be completed 
ina month. It is affirmed that the straw preparation is 
no more inflammable than are bricks. The first straw 
house has already been built at Montargis, and if it prove. 
@ success it is possible that, owing to the rapidity with 
which such houses can be built, the new invention may be 
utilised in the devastated regions. 


A NEw compound fuel, named thermalene, by Karl Wolf, 
of Zurich, is a mixture of acetylene and vaporised oils, and 
is claimed to have important advantages over other gases 
as a fuel for high temperatures. As now manufactured, 
the generating mixture, consisting of alternate layers of cal- 
cium carbide and crude oil absorbed in sawdust, is packed 
in tin cans, the largest yielding 200 cubic feet of gas. The 
addition of water liberates the acetylene, and the heat of 
the reaction converts the oil into vapour. The two gases, 
cooled and purified, combine, ready for use, in the pipes. 
The gas mixture is not corrosive or poisonous, has an 
inoffensive odour, and is not liable to cause explosions. At 
normal temperature, thermalene, which is somewhat 
heavier than air, is liquefied by a pressure of 1500 lb. or 
1600 lb. per square inch. 


AN ingenious system of repairing concrete floors which 
have got out of shape on account of made ground sub- 
siding beneath them has been developed in connection 
with the extension of the Royal Albert Dock, where a 
number of large warehouses is being constructed. The 
floors are of reinforced concrete, and as they are laid 
short ends of scaffold poles are stood up at intervals of 
20ft. or so. When the concrete is set the poles are with- 
drawn and leave holes reaching down to the ground. If 
the floor remains flat the holes are filled in, but if subsi- 
dence takes place a portable plant comprising an elec- 
trically driven centrifugal pump capable of: giving a 
delivery pressure ef about 20 lb. per square inch is eon- 
nected with the holes near the hollow and a mixture of 
ashes and water pumped in. The water escapes by the 
adjacent holes, the floor is lifted to the proper level, and 
the foundation solidified. 

WHILE it is important to maintain a low-pouring tem- 
perature for casting aluminium alloys, it is equally impor- 
tant to avoid overheating the metal in the furnace charges. 
Doubtless some advantage is gained when overheated 
melts are allowed to cool to the correct pouring tempera- 
ture, and part of the danger of overheating is minimised 
by so doing. Nevertheless, for aluminium, overheating is 
very objectionable, because of the rate of dissolution of iron 
from cast iron melting pots and of the reduction of gilica 
from clay crucibles, as well as absorption of gases from the 
local atmosphere. For molten metals, the absorption of 

increases with rising temperature, this being possibly 
ue to the fact that metals form loose compounds with 
hydrogen and nitrogen. The absorbed gases are often held 
by the metal until solidification starts, when they are 
liberated and cause unsoundness. Hence, an overheated 
melt would contain more absorbed gases than one not over- 
heated, and it would be expected that castings poured from 
the former would be more unsound than those poured from 
the latter. 

Tux rediscovery of the Fricktal iron ore deposits should 
become of considerable importance to the Swiss iron and 
steel trade. Apparently a considerable amount of ore 
was obtained from the Fricktal fields during the Middle 
Ages, but, according to the Anglo-Swiss Review, the 
works were closed down under the impression that the 

tage of the metal yield was insufticient to warrant 
the continuation of the undertaking. Recent investiga- 
tions have led to a revision of the estimates of the available 
metal and of the value of the ore. The entire extent of 
the probable area of the deposit has not yet been examined, 
but it is estimated that the metal available in the 
section already covered amounts to something like 
75,000,000 tons. This alone is sufficient to supply Switzer- 
land with one-third of her annual iron demand for a period 
of seventy-five years. Electric reduction of the ore would 
to be the most suitable, owing to the comparative 
ch ess of electricity and to the scarcity of the coal 
8 . It is estimated, for example, in Sweden that by 
the adoption of the electric process 60 to 70 per cent. of 
coal can be saved. 


THE extent of public ownership in Canada is but slightly 
realised in this country, states Canada. With a popula- 
tion of little over 8,000,000, the people have invested 
through the Federal Government a sum of ey 
£134,000,000—reekoning the £ at 5 dols.—in t 
railways, 
This does not include the large amounts of public money 
invested by the Provincial ts in railways, 
telephones, grain elevators, and Home develop- 
ment, approximating another 000,000. Added to 
these are the purely municipal investments paid for by 
money raised on the credit of the- ratepayers, such as 
waterworks, elegtric light and power, and street railwa 
amounting in value to £43,000,000. None of the 
expenditure on thé postal service, bu harbour 
canals, &o., is 
necessarily profit-carning investments. It will be seen 
that between the Federal and Provincial Governments and 
the municipalities, an aggregate sum of over £200,000,000 
isshown. This is approximately £25 for every man, woman 
and child in the Dominion. 





ips, grain elevators and telegraph lines, 
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Miscellanea. 


Sir Joun F. C. Snetxt has been appointed by an Order 
of Council, dated November 23rd, 1920, to be a member 
of the Advisory Council to the Committee of the Privy 
Council for Seientifie and Industrial Research. 

A REDUCTION in output of 35 per cent. is reported for 
the coal mines in Upper Silesia for 1919, compared with 
the previous year; 21,204,000 tons of coal were obtained 
from these mines in 1919, as against 36,113,300 tons in 
1918 and 40,337,200 tons in 1913. 

Iv was recently stated by Sir Adam Beck, chairman of 
the Ontario Hydro-Electric Power Commission, that along 
the waterways between Sault Ste. Marie and Montreal it 
should be possible to develop some 4,500,000 horse-power 
for Canadian use, having the same annual value as 
90,000,000 tons of coal. 

Tue bridge over the Suez Canal connecting the Egyptian 
and Palestine railways, which was built as a war measure 
but is now regarded as dangerous to shipping, will, by 
virtue of the original agreement, be dismantled. [t is 
hoped that further negotiations will result in the con- 
struction of a permanent bridge or tunnel. 

THE works recently undertaken with a view to increasing 
the production of the salt mines at Anavissos, Greece, are 
believed to have been entirely successful, states the 
Bulletin of the, Federation of British Industries. It is 
calculated that these mines will yield more than 60,000 
tons of salt this year, and that the importation of this 
commodity should therefore no longer be necessary. 

Tue following information has been received in the 
Department of Overseas Trade from his Majesty's Com- 
mercial Secretary at Buenos Aires :—* It is announced 
by the Ministry of Public Works that in all Departments of 
the Ministry, registers shall be compiled of local firms known 
as importers or makers of, or dealers in, materials of the 
kind usually required by the various Departments, so that 
each firm may be invited to present offers in cases of 
private calls for tenders. 

Aw Order in Council has been recently issued in Canada 
reducing the licence to export electrical energy of the 
Ontario Hydro-Electrical Commission from 45,000 to 
40,000 kilowatts, the Canadian Ni Power Company 
from 40,000 to 25,000 kilowatts, and the Electrical Develop- 
ment Company—Toronto Power Company—from 25,000 
to 15,000 kilowatts. This Order does not reduce the power 
at present being exported, but prevents the increasing 
of the quantity by any of the companies without cognis- 
ance of the Federal authorities. ~ 

SwiITzERLAND is one of the principal producers of 
aluminium. In 1918 the country, according to the Elec- 
trical Review, exported 10,500 tons of raw aluminium, to 
a value of 51,000,000f. To the figures stated must be 
added 2,000,000f. of bar and sheet aluminium, 6,500,000f. 
of technical appliances, and 3,200,000f. of other articles in 
aluminium. With the end of the war in 1919 the export of 
aluminium technical articles fell off, while that of household 
items was doubled. The latter exports rose to a value of 
6,200,000f., of which one-fourth went to Italy and one- 
fifth to France. ; 

In an address to the Civic Club of the University of 
Toronto, Dr. T. Lennard Thomson, consulting engineer, of 
New York, speaking recently of power development 
schemes at Niagara Falls, advocated the construction of 
@ gigantic dam across the Niagara River four miles below 
the falls, thus forming an entirely new waterfall, having a 
potential “head” of 100ft. and capable of produciy 
2,000,000 horse-power. This wer, Dr. Thomson said, 
should be divided equally between the United States and 
Canada at a yearly rental to each: country of 10 dols. per 
horse-power produced. 

Tue coal mines at Rawang, in the State of Selangor, 
are apparently operating with considerable success. 

ing the working year ending June last, the sales of 
coal amounted to 200,707 tons, as compared with 179,834 
tons in the previous year. It is hoped to have a monthly 
output of about 60,000 tons before the end of the current 
financial year. Com with the greater part of the 
world, fuel in the Federated Malay States is cheap. The 
local coal would, it is stated, be worth in Europe fully 
100 per cent. more at pithead than the Malayan collieries 
are charging their consumers. 

Excuusion of foreign Powers from direct participation 
in the operation of the proposed oil pipe line across the 
Isthmus of Tehuantepec has been recommended in a 
report by a committee of Mexican experts which was 
appointed some time ago to study the matter. The 
committee also urged that foreign warships should be pro- 
hibited from using any oil products flowing through such 
a pipe line. Three petitions asking for concessions to 
lay such a pipe line were examined by the committee, but 
it did not recommend which petition should be granted, 
although it stipulated that the concession should be given 
to a concern which is legally Mexican and which gives 

tees to abide by the laws governing such enterprises. 
Strong recommendation also was made that the operating 
company should not constitute a monopoly. The Depart- 
ment of Petroleum has not indicated its attitude toward 
the committee’s report. 

THe value of all industrial establishments in Date 
prior to the war is estimated, according to the United 
States Bureau of Foreign and Domestic Commerce, at 
about 30,000,000,000 roubles, and the goods produced 
by them was worth approximately 7,000,000,000 to 
8,000,000,000 roubles per annum, From 1900 to 1914 all 
industries combined increased, on an average, from two to 
two and a-half times, the number of workers in 1914 being 
about 4,000,000. The net income of all industries averaged 







not less than 26 per.cent., the minimum being 10 per cent. 
and the m m+300 per cent,, or about 2,000,000,000 
roubles a year, Before the war wages in all industries 
amounted to an ge of about 10 percent. of the value 
of the articles p _ In the year 1914 one industrial 


ed goods to the value of 3000 roubles per 
annum, receiving a wage of 350 roubles ; while in agricul- 
ture one peasant worker produced on an average of 
about 125 roubles, of which he consumed about one-half 
and sold the other half. The agricultural industry produced 
goods to the amount of 10,000,000,000 roubles per annum, 
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AGENTS ABROAD FOR THE SALE OF 


Che Enyineer. 


BUENOS ALRES.—Mercuenv’s Book Srore, 576, Cangallo. 
CHINA.—-KELLY AND Watsu, Limirep, Shanghai and Hong- 
Kong. 
EGYPT. mys UTS Express Agency, near Shepheard’s Hotel, 
airo 
KRANCE.—Boyverau anp CueviLieT, Rue de la Banque, Paris. 
CHAPELOT AND Cuz,, 136, Bld. St. Germain, Paris. 
INDIA.—A. J. ComaripG® anv Co. -, Bombay ; THACKER AND 
Co, -» Limirep, Bombay; THAcKER, SPINK AND Co., 
Caleutta. 
ITALY.—Maeuionr ANp Srrini, 307, Corso, Rome; FRATELLI 
TrREvES, Corso Umberto 1, 174, Rome; FRATELLI 
Bocca, Rome; Unrico Horpui, Milan. 
JAPAN.—Manrouzen Co. , Tokyo and Yokohama. 
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Chemical Enxgineerice. 


Our experiences during the Great War have, 
undoubtedly, brought about an entirely  different- 
attitude towards chemical industry in general. Prior 
to 1914 we were accustomed to contemplate with 
much complacency what we accepted as our well- 
established supremacy in the “ heavy” chemical 
industries and with regret -but not of too poignant 
a kind—our still more undoubted inferiority in the 
finer branches, such as dyes and synthetic drugs. 
It is neither our wish nor our business to discuss here 
the oft-debated question of the causes that led to 
German supremacy in the latter field. It is more 
important to notice that even in the “ heavy ”’ field 
we discovered that our position was far less strong than 
we had supposed. In regard to synthetic ammonia, 
i.e., ammonia and nitrates generally, derived from the 
nitrogen of the atmosphere, strenuous efforts were 
required—and made—yet at the present time we find 
ourselves faced with the most urgent need for develop- 
ing this and other branches of chemical industry in 
the most intensive and efficient manner. Effort of 
that kind is needed, not solely to secure those vital 
branches of the industry which previously we had been 
content to leave to the foreigner, but to safeguard 
those branches which we formerly regarded as pecu- 
liarly our own. 

Now it is a commonplace to the chemist, but not 
so much perhaps to the engineer, that one of the 
rene difficulties which have to be overcome in the 

evelopment of the processes of chemical industry 
lies in transforming a laboratory discovery into an 
efficient and economical works process. And in that 
difficult transfer there is no greater difficulty to be 
overcome than that of replacing the glass and porce- 
lain and platinum of the laboratory with engineering 
materials which can be produced on the large scale 
and which allow of the manipulation—both in manu- 
facture and in use—which is necessary for engineering 
purposes. It must be realised that in all chemical 
operations conducted on the large scale there is need 
for the full application of the principles and methods 
of engineering practice if efficiency is to be obtained. 
Solids, liquids and gases have to be transported and 
handled in a variety of ways, solids have to be pulver- 
ised, powders or pulps have to be compressed, liquids 
have to be pumped and filtered or to be heated, often 
under exceedingly high pressures, and a thousand and 
one other operations are required, all of which entail 
the solution. of problems of a definitely engineering: 
nature. This fact is so well recognised that a branch 
of the engineering profession, designated as“: chemical 
engineering,” has begun to be recognised. « But. while 
the problems of chemical engineeritig’ have much in: 
common—as we have just indicated—with engineer- 
ing problems generally, they nearly always involve 
an additional factor which adds immefisely to their 
difticulty. The liquids, solids and gases which have 
to be dealt with in ordinary engineering practice are, 





with a few exceptions—as, for example, in refrigerating 
practice—more or less neutral, inert bodies. Apart 
from the ever-present, but usually not excessively 
insistent question of corrosion by moist air or, at 
worst, sea water, the engineer in most of his ordinary 
operations has only to consider the weight and pres- 
sure, or at most the abrasive actions of the materials 
with which he deals. Water, earth, rock or gravel, 
compressed air or steam, exert. but little chemical 
action on the.materials of.engineering with which they 
come into contact, and the engineer's preoccupation 
is mainly concerned with the strength of the materials 
he has.to employ.. As compared with the freedom in 
the choice .of inaterials which these circumstances 
fortunately permit to the engineer in other branches of 
work, the chemical engineer is faced with a most 
stringent kind of restriction. In the great majority 
of his problems he has first of all to ii the difficult 
but fundamental question whether any given material 
will resist to an adequate extent the chemical action 
of the products with which he is required to deal. 
Upon an adequate knowledge of the chemical be- 
haviour of materials, ti: efore, success in chemical 
engineering must largely depend. | Unfortunately, 
in a great many cases this very chemical consideration 
rules out many of the most useful materials which the 
engineer is accustomed to use for the construction of 
his plant. It is not too much to say, therefore, that 
progress in chemical engineering, and therefore in 
chemical industry, becomes largely a question of pro- 
gress in the development of materials capable of resist- 
ing those forms of chemical attack which are most 
frequently encountered in the industry, and here there 
is room, not only for development of.new materials 
and for new applications of existing ones, but also for 
a better knowledge of the properties of materials in 
this regard and for their standardisation from that 
point of view 

That progress in regard to chemically resistant 
materials may come about in a very striking manner ts 
exemplitied by the way in which the applications of the 
iron-carbon-chromium alloys known as “ stainless 
steel” are at the present moment extending before 
our eyes. The sort of chemical action which occurs 
when an ordinary steel knife becomes tarnished after 
contact with, for instance, the juice of an acid fruit, 
is quite typical of a whole class of actions which have 
to be considered in chemical manufacturing appliances. 
If this particular problem can be solved so perfectly as 
has been done by “‘stainless steel,” there should be good 
ground for the hope that it is not beyond the skill of 
the metallurgist to supply the chemical engineer with 
metals which meet his needs, even where these are 
somewhat stringent. Chromium steels themselves 
may prove useful in various directions, but one cannot 
hope that they will meet all the needs of the chemical 
engineer. Certain alloys of iron and silicon have also 
proved their utility, and the production of vessels and 
plant made of a metal which is, substantially, pure 
inetallic silicon, has also been attempted with some 
success. Whether metallic chromium might not be 
found useful is, perhaps, a matter for actual trial, 
while we may mention such a metal as tantalum as 
another possibility.. But the chemical engineer finds 
it needful to look beyond the range of existing metallic 
materials, and he turns to the products of the potter 
and to such ware as can be made of vitrified silica. 
There he is on surer ground in regard to chemical 
properties, but what of the strength and general 
mechanical: properties of these materials? If these 
data are adequately known they are at all events not 
readily accessible, and on the whole it would seem that 
our knowledge of the materials of chemical engineering 
lags far behind that of other materials. If the effort 
now being made by the British Engineering Standards 
Association in this connection leads to a better realisa- 
tion of the existing state of our knowledge—or of our 
ignorance—in these matters, it should bear good fruit, 
éven though we may venture to doubt whether the 
existing data can yet be put together in the cut-and- 
dried form of a series of standard specifications. 


Perfecting the Raijway Machine. 


We, as a people, may count ourselves fortunate 
in that for the last five years there has been no 
occasion for us to be forcibly reminded of the dangers 
of railway travel. We make this remark with grati- 
tude and—remembering ‘that he who thinketh he 
standeth should take heed test he fallin no boastful 
spirit. The subject, viewed technically, is, however, 
always attractive, and, in view of the recent appoint- 
ment by the Ministry’ of ‘Transport of a Departmental 
Committee to consider the question of the automatic 
control of-trains, we think it opportune to submit 
a few figures to show how the railway machine has 
heen improved. 

We must. however, hefore proceeding further, 
admit that there is one weak spot mm our aigument, 
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We have been compelled to use four-year periods 
for comparisons instead of the usual five years, 
because the latest fifth-year period would include 1915 
—the year of Ilford, Smithy Bridge, Quintinshill, 
Weedon and Jarrow accidents, in which, altogether, 
two hundred and sixty-six passengers were killed. 
We could, however, were it necessary, but at a great 
demand on our space, show that that black year 
supported what we are about to say as to the perfec- 
tion of the railway machine. We take, therefore, the 
four years 1916-1919 and compare them with the 
corresponding four-year periods 1876-1879, 1886- 
1889, 1896-1899, and 1906-1909. The average 
number of passengers carried annually in the 1876- 
1879 period was about 560 millions ; it is now about 
1600 millions. The average train mileage annually 
was 220 millions, and is now about 500 millions. 
Thus there are, roughly, thrice as many passengers 
travelling, and a mileage over twice as great. During 
1876-1879, 150 passengers and 73 servants were killed 
in train accidents, of whom 75 passengers and 4 
servants lost their lives when the Tay Bridge was 
destroyed. During 1886-1889, 140 passengers and 
23 servants were killed, of whom 88 passengers lost 
their lives in the Armagh disaster. In 1896-1899 
62 passengers and 47 servants, and in 1906-1909 
77 passengers and 48 servants were killed. When, 
however, we come to the present period we find that 
in 1916-1919 only 26 passengers and 29 servants 
were killed. Now, the figures for the last-named 
four years become more remarkable—and, in certain 
respects, yet more remarkable if 1915 be also included 
-—when it is remembered that they were subject to 
war conditions. These conditions demanded longer 
hours of working, often in strange places and under 
high pressure ; neither the track nor the rolling stock 
was maintained at its usual high standard ; and the 
men, generally, were less efficient, owing to the better 
men having joined the colours. A factor that will 
enter into any consideration of this question in the 
future, but is not applicable to the 1916-1919 period, 
is the adoption of the eight-hour day. It affects the 
question inasmuch as more men are employed and, 
therefore, there are more human agents to make 
mistakes. Where, however, this particular feature will 
be of interest in the future must be sought in any indi- 
cation that the shorter time on duty leadsto fewer acci- 
dents. In seeking for an explanation for these gratify- 
ing decreases in the number of fatalities in railway 
accidents we are forced, first, to one negative con- 
clusion. It is that they cannot be the result of greater 
discipline. Whilst it may safely be said that in no 
occupation is there to be found greater loyalty and 
respect for rule and order than on the railways, it 
cannot be claimed that discipline has that influence 
for good that it used to have. One cannot but feel 
also, although we can advance no solid argument for 
the thought, that the men, as a whole, do not always 
rise to their responsibilities. The very fact that there 
is greater safety may, perhaps, have led to. their 
exercising less care. With the high respect we have 
for our engine drivers, to criticise them is distasteful to 
us, but in the annual report, just issued, on the 
railway accidents of 1919, there is recorded the fact 
that out of the thirty accidents inquired into last 
year, seventeen were caused by the action or inaction 
of drivers. Ten of the seventeen were caused by 
drivers failing to obey “danger” signals, and the 
other seven by enginemen failing to give effect to 
regulations. It is satisfactory to know that in 
only one of these cases was there a fatality to a 
passenger, and that if we ignore, as outside the present 
review, the Lostock Junction accident of July 17th 
last, we must go back to the Warminster collision of 
September, 1916, for a fatal passenger train accident 
caused by a driver running past a signal at “‘ danger.” 
In contrast to these conditions we find that the Bureau 
of Safety of the Inter-State Commerce Commission of 
the United States inquired, during the four years 1916- 
1919, into thirty-eight accidents which led to no less 
than 227 deaths where drivers had failed to respond 
to “ danger” signals. Some excuses may be found 
for the large number of railway accidents on American 
railroads in that there is in that country a very dense 
goods traftic, that nearly 90 per cent. of the running 
lines are single-tracked, and that few of the points 
are interlocked and many lines are not block signalled. 
But in the cases mentioned above there were signals, 
and these signals were not obeyed. 


The provision of the block system, the interlocking 
of points and signals and the equipment of passenger 
trains with a continuous automatic brake have been 
compulsory on British railways for thirty years. 
They were in existence in the 1896-1899 period, and, 
of course, in 1906-1909, so that the umprovement can- 
not be attributed to their mtroduction. Why we have 
fewer accidents, despite a much denser traffic and a 
less reliable staff, is an interesting problem. The 
reason is, we think, to be found mainly in the addi- 





tional safeguards superimposed on the block system 
and interlocking, whereby the human agent is more 
closely controlled and the railway machine more 
nearly perfected. As the number of accidents avoided 
is not recorded, it is not possible to prove this point. 
It is, however, an undeniable fact, for instance, that 
the lines of densest traffic, i.e., the Metropolitan, 
Metropolitan District and the tubes, are automatically 
signalled, and that the densest of the steam-worked 
lines—the suburban areas of the Great Eastern, 
London and South-Western, London, Brighton and 
South Coast, and the South-Eastern and Chatham— 
have lock-and-block, whereby a train automatically 
protects itself at the entrance to a section and clears 
itself when it leaves the section. Consider, then, the 
remarkable freedom from accident the automatically 
signalled and lock-and-block controlled systems enjoy. 
Another safeguard, largely adopted within the last ten 
years, istrack-circuiting. Howrarenowisitthat weread 
of the once much-discussed Rule No. 55, and of trains 
and engines being overlooked. That is because track- 
circuit holds the line against a second train being 
admitted when one is standing at or near the box. 
Lastly, we must mention, as a means towards the 
perfection of the railway machine, the automatic 
control of trains. This, however, is not a subject on 
which we shall enlarge, as we covered the ground very 
fully in our issue of October 8th; moreover, the 
question is under the consideration, as we have said, 
of a Departmental Committee. Automatic train con- 
trol would still further perfect the machine, but it 
would be at a great cost and, if our present splendid 
record can be maintained, it is a question whether 
the expenditure would be justified. 








Locomotive Footplate Experiences. 
No. IX.* 
By E. C. POULTNEY, M.B.E. 
MIDLAND RAILWAY.—CARLISLE TO LEEDS. 


Tur Midland passenger train services have long 
been held in high esteem by the travelling public, 
as for comfort in every sense of the word the coaching 
stock on this line, if it does not actually stand second 
to none, is, certainly, unsurpassed. The Midland 
was, without doubt, the pioneer of improved travel 
for third-class passengers, at any rate so far as accom- 
modation is concerned, and it was amongst the earliest 
companies to introduce dining car services. Coupled 
with the excellence of its trains, the Midland route 
to and from the North is, I think, the most beautiful 
of the three, and, recognising as I do the attractions 
of the Derbyshire dales, I think the run between 
Carlisle over the hills to Settle, in a Midland express 
train, should be to lovers of nature a real treat, so 
varied are the changes of scene, from the grandeur 
of the mountain tops to the peaceful aspects of the 
lower and more wooded country. Unfortunately, 
when travelling on the engine footplate over the 
northern section of the line between Carlisle and 
Leeds, as I have recently done, for the purpose of 
observing the operating of the engine and its per- 
formance, one has little time to appreciate each new 
landscape as view after view unfolds itself, while the 
train rounds curve after curve, threading its way 
along the sinuous and heavily graded line over the 
mountains. 

The train by which I travelled was that due to 
leave Carlisle at 12.20 p.m., being the Glasgow and 
London (St. Pancras) corridor restaurant car express, 
leaving St. Enoch at 9.15 a.m., and due in Leeds at 
2.50 p.m. 

Following my usual practice, I will, before dealing 
with the performance of the engine, give a few brief 
particulars of this very interesting line between 
Carlisle and Leeds, followed by such particulars of 
the locomotive on which I travelled as are necessary 
in order that readers may appreciate fully the loco- 
motive performance. 

The line from Carlisle to Leeds is 113 miles long, 
and travelling south, or, in other words, on the 
“up ’’ journey, the first 48 miles are all uphill, 
followed by 10 miles of compensated line at high 
altitude, after which the remaining distance to Leeds 
is almost all down hill, the first 14 miles being very 
steeply graded. Leaving Carlisle the 30% miles to 
Appleby are, for the most part, on upward gradients 
of 1 in 132, 1 in 129, 1 in 220, 1 in 332, bin 444, and 
1 in 121, mentioning only the principal ascending 
gradients as they come in rotation. Between Appleby 
and Ormside, 33.3 miles from Carlisle, there is a 
slight drop for a little more than a mile at the rate 
of 1 in 183. Then comes a long pull for 15 miles to 
Aisgill. This length is practically all up hill, the chief 
gradients being at rates of 1 in 103, 1 in 100, 1 in 162, 
and 1 in 100 again up to the summit. From Aisgill 
to Blea Moor, 59.5 miles from Carlisle, the line rises 
and falls on gradients of 1 in 166 down, followed by 
up gradients 1 in 337, 1 in 208, and 1 in 440, From 
Blea Moor signal box to Settle Junction, 73.5 miles, 
with the exception of the rise of 1 in 440 mentioned, 
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the 14 miles are on falling gradients of 1 in 100 for 
almost the entire distance. For the 3.3 miles between 
Settle Junction and Hellefield, 76.8 miles, the ling 
rises at rates of 1 in 184 and 1 in 215, and leaving 
Hellefield it climbs again for a short distance, about 
1} miles, then falls to Bell Busk, 80.2 miles ; from 
there onwards to Leeds it falls all the way practically 
continuously, exceptions being at Skipton, 86.8 miles, 
and Keighley, 95.8 miles, at which places there are 
slight rises at the rate of 1 in 212 and ‘1 in 247. After 
passing Keighley numerous junctions and curves 
make fast running impossible. 

The main line consists of just the two tracks, the 
‘“up”? and “down” roads, and is stone ballasted 
throughout. The signals are on the left-hand side, 
and the driver can from his position on the right of 
the footplate see them all easily. 


CARLISLE TO LEEDS ON A COMPOUND. 


The Midland Railway is now the only line to use 
compound express locomotives to any extent, and 
at my request one of these engines—No. 1010—was 
put on the train. These engines have been in use 
now for some years, and therefore require little or 
no introduction to your readers. I will, however, 
ior the sake of completeness outline their salient 
features. They have three cylinders, two L.P. 
outside the framing, 21 x 26, and one H.P., 19 x 26, 
inside. The outside cranks make an angle of 90 deg. 
to each other, and the inside H.P. crank is placed 
at 135 to each of the outside cranks. Three sets 
of link motion operate ordinary flat valves for 
each L.P. cylinder, and a piston valve for the H.?. 
cylinder. Starting is effected by admitting steam 
direct from the boiler to the L.P. steam chests, 
this being done by means of a jockey valve worked 
in conjunction with the main regulator, the arrange- 
ment being such that on first moving the regulator 
handle the small valve only moves, and supplies 
steam to the L.P. cylinders, no steam being admitted 
direct from the boiler to the H.P. valve chest. Two 
pipes fitted with non-return. valves join the ends of 
the H.P. cylinder with the L.P. valve chests, and 
when starting non-compound, these valves open 
and allow steam to each end of the H.P. cylinder, 
the piston of which is therefore put into equilibrium. 
The locomotive then starts as a simple engine, with 
a steam pressure of about 120 Ib. in the L.P. steam 
chests. Further movement of the regulator handle 
results in closing the jockey valve steam supply to 
the L.P. cylinders and opening the main valve, thus 
supplying steam direct to the H.P. cylinder steam 
chest, the pressure in which now being greater than 
that in the L.P. steam chest has the effect of closing 
the non-return valves and cutting off communication 
through that source between the H.P. and L.P. 
cylinders and the engine then works compound. 
This is a very simple method, and in practice works 
in a most satisfactory manner. When starting on 
an up gradient, as when leaving Hellefield, the engine 
was run as a “simple” until a suitable speed was 
attained, and then on further opening the regulator 
the engine was ‘“‘compounded.” The first valve is 
also useful when running down long banks when 
little steam is required, except for use as a lubricat- 
ing medium, or as what would be called in America 
“drifting steam.” Under such conditions the small 
valve is slightly opened, and the engine run “ simple ” 
with a pressure of 15 lb. to 20 Ib. in the steam chests. 
The driver operated the engine in this way on the 
easy stretches of road between Bell Busk and Skipton. 
A screw reverse gear is used and there are twelve 
notches or divisions on the index plate each side of 
mid gear. 

The total heating surface is 1473 square feet, 
the grate area 28 square feet, and the working steam 
pressure 220 1b. The fire-box is of the Belpaire type— 
much used on the Midland. The coupled wheels are 
7ft. diameter, and they carry 39 tons 2 cwt. The total 
weight of the engine in working order is 59 tons 
18 cwt., and that of the six-wheeled tender with 
7 tons of coal and 3500 gallons of water, 45 tons 
18 ewt. 2 qr. The continuous brake used on the 
Midland Railway is the automatic vacuum, and its 
application on the train operates a steam brake on 
the engine and tender. The tenders are fitted with a 
water scoop, which is raised and lowered by a screw 
gear placed on the tender on the driver’s side. 

On the day on which I made my observations the 
train consisted of eight eight-wheeled coaches and 
two twelve-wheeled, the weight, without considering 
the passengers and baggage, being 273 tons, and the 
number of axles 44. The load allowed a compound 
engine between Carlisle and Hellefield is 230 tons, 
so that we had pilot assistance up to Aisgill, the 
pilot being a simple two-cylinder superheater of the 
4-4-0 type. Owing to the late arrival of the train 
from Glasgow, we were late in making a start, and 
the right-away. signal was not given till 12-264 p.m. 

Having regard to the load and the two engines, | 
had no doubt in my mind that, given a clear road, 
the few minutes we were late would be gained at, any 
rate, by the time Leeds was reached, but we had not 
run far on the journey before it was evident the driver 
had decided that the time we were behind should be 
made up as quickly as possible. From my position 
on the right hand of the footplate, I could look over 
the tender of the ieading engine, and see that its 
driver had the regulator about half open, and the 
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feather of steam from the safety valves showed that 
his boiler was steaming freely. The large, or ‘‘ second 
valve,” as the driver calls it, was not quite half open 
on the compound—the engine I was travelling on—- 
and the reverse gear was in the sixth notch, counting 
from the centre forward. The pressure gauge, which 
showed 2201b. at starting, indicated about 210 Ib., 
whilst the low-pressure steam chest gauge showed 
about 55 1b. Under the above conditions, we pretty 
soon got into speed, and Cumwhinton was passed 
at fully 50 miles per hour at 12-33}, 6} min. for the 
3.9 miles. The next 26.8 miles to Appleby were 
run in the very remarkable time of 24 min. 5 sec., 
the speed averaging 66.8 miles per hour, Appleby 
being passed at 12-57.3, or 1 min. 40 sec. before the 
scheduled time, which is 12-59 p.m.—a truly remark- 
able performance, 

The fireman started the left-hand injector soon 
after leaving Carlisle, and also began a regular round 
of firing about ten shovels of coal every two to three 
minutes. Owing to the fact that the fire-hox in 
these engines is carried back over the trailing axle, 
and is therefore rather shallow at the back end, the 
fire was always carried fully level with the fire-door. 
After the left-hand injector had been working a few 
minutes, the driver put the one on on his side, and 
the other was shut off, the driver informing me that 
the injector on his side did not deliver quite so much 
water as the other. 

The driver stands on a raised part. of the footplate, 
so that he ean use the side window on his side placed 
over the top of the fire-box. He is thus enabled to 
see the road and signals better, but the fireman always 
gave assistance in looking for signals when not 
engaged in firing. These engines have four windows 
in the spectacle plates, one on each side and two over 
the fire-box, one over each top corner. Between 
Appleby and Ormside the distance is 2.5 miles, 
which was covered in 2.4 min., giving a speed of 
62.5 miles per hour. At Ormside the pressure was 
195, and the fireman began to fire rather more heavily, 
and at closer intervals, with the object of getting 
the steam pressure near to the 220 lb. working pres- 
sure. The driver opened up the regulatcr a little 
more at this point also. From Ormside to Crosby 
Garrett the average speed fell off to 46.0 miles per 
hour, the 5 miles taking 6 min. 35 sec., and the 
10 miles thence to. Aisgill 22 min. 25 sec., equal to 
27 miles per hour: the train by now being right up 
to time, there was no need for further hurry. We 
stopped at Aisgill at 1-29 p.m., exactly the scheduled 
time, having run the 48.4 miles from Carlisle in the 
quick time of 62} min., against 69 min. booked, the 
average speed being 46.5 miles per hour. Here we 
dropped the pilot, and leaving Aisgill at 1-30.25, 
we ran the 3 miles on to Hawes Junction in 5.25 min. 
and the 3.3 miles to Dent in 3.25 min., the passing 
times for these stations being 1-35} and 1-38} respec- 
tively. representing average speeds of 34.7 and 61 
miles per hour. 

Between Armathwaite and Aisgill there is a 
number of short tunnels, and between Hawes Junc- 
tion and Dent one about three-quarters of a mile long, 
while 3 miles further comes the Blea Moor tunnel, 


‘about 14 mile long. Going through both these long 


tunnels. the driver held the regulator handle all the 
time ready to shut off if the engine slipped, which 
was the case once going through the Blea Moor 
tunnel, the reason being that these tunnels are always 
rather wet. Just before emerging from the Blea 
Moor tunnel the regulator was closed and the engine 
put into full gear, the jet or blower being put on 
slightly, as indeed it always was whenever the regu- 
later was closed. The fireman now had a rest, and 
informed me that it was dinner time, whereupon I 
gave him my corner on the right side of the footplate, 
so that he could have his food in comfort. The steam 
pressure gauge showed 2001b. when the regulator 
was closed, and that held for some time, as the 
regulator was not opened till passing Settle Junction, 
14 miles from Blea Moor. We ran the 6 miles from 
Blea Moor down to Horton in 5 min. 35 sec., and 
the 8 miles on to Settle Junction, passed at 1-58, 
in 8.25 min., speeds of 64.5 and 58.5 miles per hour. 
The remaining 3.3 miles to Hellefield occupied 
3 min. 55 sec., the arrival time at Hellefield being 
2-1.9 p.m. 

We had been checked rather badly by signals just 
after passing Horton, which accounted to some extent 
for our being 2 min. 55 sec. behind time at Hellefield. 
Starting again at 2-4.75 on a rising gradient of 1 in 
215, the driver ran the engine with the steam direct 
into the L.P. cylinders for some little distance, the 
L.P. gauge showing a pressure of 1201b., with the 
boiler pressure 210 Ib. Later, he opened the regulator 
further, thus closing the first valve and ‘‘ com- 
pounded ”’ the engine, then with the main valve 
about two-thirds open and the gear pulled up to 
notch 5 the receiver pressure showed 75 Ib. 

The 10 miles to Skipton, pagsed at 2-17.2, took 
12.25 min., or at an average speed of 49 miles per 
hour, the speed at Gargrave, about 34 miles from 
Skipton, was 64 miles per hour Between Skipton 
und Keighley, 9 miles, took 9 min. 50 see., wu speed of 
55 miles per hour, the passirig time at Keighley being 
2-27 against 2-28, the booked time, Finally, the 
17.1 miles, between Keighley and Leeds were run 
in 21.5 min., and we stopped in Leeds after a cautious 
run into the station at 2-48.5, or 14 min. before time, 
the average speed on the last stage of the journey 





having been 48 miles per hour. The actual overall 
or journey time from Carlisle to Leeds was 142 min., 
giving an average speed of 47.6 miles per hour, 
against a booked time of 150 min. equal to 45 miles 
per hour. The run from Carlisle to passing Appleby 
in 30 min. 50 sec., even allowing for the fact that the 
two engines were lightly loaded, was undoubtedly a 
highly meritorious performance, and shows un- 
questionably how the use of a pilot engine aids 
punctual running, providing that the train engine 
is powerful enough to run the train to time after the 
assistant engine has been taken off, which was most 
certainly so in the case in question. The other 
method of handling fast trains over such a road as 
that between Carlisle and Leeds would be to employ a 
locomotive of sufficient capacity for all sections of 
the road throughout. Obviously, however, if such 
practice was followed, the engine would be too large, 
and in a sense wasted, on the easier portions of the 
run, but its use would save additional engine-miles. 
However, a discussion of this particular point in train 
operation is outside the sphere of these articles. My 
opinion is that the compound engine could have hauled 
this train to time unaided, and had that been tried, 
the run from the point of view of individual locomo- 
tive performance might have afforded greater interest. 
The rules governing the use of the pilot engines on 
the Midland seem, however, to be most strictly kept, 
and have proved to be conducive to punctual and 
reliable running, which from the standpoint of the 
travelling public is a most desirable feature. 

In conclusion, I express with pleasure my indebted- 
ness to Sir H. Fowler, chief mechanical engineer of, 
the Midland Railway, through whose kindness I 
have been able to make this highly interesting trip. 
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Industrial Electric Vehicles and Trucks. By W. 
Worsy Braumont, M. Inst. C.E., M.I. Mech. E., 
M.1.E.E. London: Charles Griffin and Co., 
Limited. 15s. net. 

THE electrical method of propulsion of vehicles with 
secondary batteries as the means of current supply 
was for many years hindered chiefly by the difficulty 
of obtaining satisfactory accumulators. During 
recent years, however, this problem has been prac- 
tically solved. Batteries can now be obtained which 
can be charged and discharged at very high rates, 
and the electric vehicle is now a practical and com- 
paratively inexpensive means of transport. In large 
engineering works and factories nothing is more 
striking than the rapidity with which the electric 
truck has come into general use. Mr. Beaumont is a 
recognised authority on self-propelled vehicles, and 
in this book he has managed to collate a considerable 
amount of information with regard to the evolution, 
construction and operation of the electric vehicle. 
The book is divided into eleven chapters, in which 
the author describes fully and clearly the various 
types of lorries, vans and trucks and their special 
features. Chapters are included dealing with bat- 
teries, controllers, plant for charging batteries, and, 
lastly, with the cost of operation. For information 
in connection with the cost of operation Mr. Beau- 
mont gives extracts from reports which have been 
made public by many of the leading municipalities 
which make use of electric vehicles, namely, Sheffield, 
Manchester, Chester and Glasgow. For trade pur- 
poses the report furnished by Mr. Goddard, electrical 
engineer to Messrs. Lyons, the well-known caterers 
concerning the cost of operating 5-ton and 2-ton 
electric vehicles, would have been much more 
valuable if it had been more recent. The report 
relates to 1914, and although the figures given would 
be satisfactory for comparative purposes at that 
time, they would require to be very materially 
modified to give anything like a true reflex of the 
cost of operating to-day. Nevertheless, the report 
shows that 5-ton machines working in the London 
area consumed less than 2 units of current per mile, 
while the 2-ton machines required not more than 
1} units. The total running costs of the 5-ton 
machines, including maintenance and wages, in 1914, 
work out at about 8d. per mile, with current at Id. 
per unit. There is no doubt that for certain classes of 
transport the battery-propelled electric vehicle can 
hold its own against any other system, either as 
regards cost or reliability, but it has well-defined 
limitations. The book contains numerous illustra- 
tions, and we can safely recommend it to everybody 
interested in transport problems. 


SHORT NOTICES. 


Retaining Walls: Their Design and Construcvon. By 
George Paaswell. First edition. Londen: The McGraw- 
Hill Book Company. 1920. Price 24s. net.—The author 
explains that this latest addition to the existing list of 
books on the subject is made with the plea “ that it is essen- 
tially a text-book on the design and construction cf retam.- 
ing walls.” ‘The inajority of publications on the subject, 
he states, place much emphasis upon the determination 
of the latera! thrust of the retained earth, the design and 
construction of the wall itself being subordinated to that 
analysis. He himself, on the contrary, after proceeding 





to enunciate, in the first chapter, the present existing 
theories of lateral earth pressure, attempts to codify those 


theories with the object of evolving “a simple, yet well- 
founded expression for the thrust.’ He continues the 
codification throughout the theories of retaining wall 
design, so that “‘a direct and continuous analysis may be 
made of a wall from the preliminary selection of the type 
to the finished section.’’ The book is divided into Part I., 
Design, and Part II., Construction. In the first there are 
five chapters, dealing respectively with “‘ Earth Pressures,” 
‘Gravity Walls,” ‘‘ Reinforced Concrete Walls,” ‘‘ Mis- 
cellaneous Wall Sections,” and ‘‘ Temperature and Shrink- 
age.” The chapters in Part IJ. are concerned with 
‘** Plant,” ‘Form Work,” ‘Concrete Construction,” 
‘*‘ Walls other than Concrete,” “ Architectural Treatment, 
Drainage, Waterproofing,” and “ Field and Office Work ”’ 
respectively. Inevitably, mathematics are widely resorted 
to, and fully to follow the author through all his reasoning 
the reader must have acquaintance with the cafculus. 
There are numerous line and half-tone engravings. Nearly 
all are excellent, and especially noteworthy are the small 
“ thumb-nail”’ explanatory sketches of which the author 
makes frequent and effective use. 





The Field Manua!. By Arthur Lovat Higgins. Assistant 
to the Professor of Engineering in the Queen’s University 
of Belfast. London: Sir Isaac Pitman and fons, Limited. 
1920. Price 21s. (£1 1s.) net.—This work, which is described 
as being a practical treatise of surveying methods and 
operations, and as embodying field problems for use in 
surveying courses in colleges and universities, runs to 
nearly 950° pages. It is divided into nine sections, as 
follows :-—‘‘ The Chain,” “‘ The Level,” ‘“‘ The Theodolite,” 
“The Solar Attachment,” ‘‘The Tacheometer,” ‘‘ The 
Plane Table,” “The Sextant,” “The Compass,” and 
“The Office,” and there is also a general appendix which 
includes trigonometrical formule and tables, and five- 
figure logarithm tables. Each section is subdivided into 
separate articles, which deal with different aspects or 
attributes of the main subject. A very wide area is covered 
and practically every phase of surveying is discussed. 
The avowed aim of the Manual is “to treat the art of 
surveying with particular reference to the training of 
engineers to meet the demands of modern practice.” It 
is explained that the scheme on which it has been pre- 
pared is such that the volume “ forms a systematic digest 
of methods, a ‘particular instrument being regarded (as 
being) representative of certain operations.” All allied 
methods are collected into articles, ‘‘ reviewing them, aa 
it were, so that the surveyor can select to suit the pre- 
vailing conditions of the field.” Field exercises are given 
at the end of each article. They are those used in the 
systematic courses introduced by the author in his Univer- 
sity. There are over 420 illustrations, many of them being 
reproducticns of sketches evidently specially made for the 
purposes of the book. The whole forms what is eminently 
a practical disquisition on the art of surveying. 





Marine Engineers’ Handbook. By F. W. Sterling. 
London: McGraw-Hill Book Company. 1920. Price 
45s. net.—This is the first edition of a new handbook 
dealing with marine engineering as practised in America, 
and has been contributed to by some thirty prominent 
engineers of the United States and Canada. There is a 
short section at the commencement of the volume dealing 
with mathematics and one following on the properties 
of metals, &c. The subsequent chapters are concerned 
with engineering practice afloat and in the designing 
office, under thirteen different headings, each by a special- 
ist in that branch. It is noteworthy that very little space 
is wasted on obsolete ideas and the matter concentrated 
on modern developments. Thus, considerable space is 
devoted to turbine reduction gearing, oi] fuel, Diesel 
engines. The information is naturally based on American 
experience, but should prove of considerable interest to 
British marine engineers. The volume includes some 
1500 pages, and is excellently printed, while the illustra- 
tions though not cumbersome, are easily read. 





Electric Lighting for Cycles aid Motor Cycles. By Harold 
H. U. Cross. London: E. and F. N. Spon, Limited. 1920. 
Price 3s. 6d. net.—This is a little book written expressly, 
not for the expert, but for the amateur. The author has, 
he says, suffered much at the hands of the portable battery 
for cycle lamp lighting, and he sets out with the commend- 
able desire of saving others from a like fate. He, how- 
ever, does not omit the battery from the tale he tells, but 
includes reference to it as well as to the various small 
dynamos that are on the market orcan be made. Particular 
attention is paid throughout to the ways and means of 
overcoming troubles when they are met with. There is 
an excellent-index. 
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street, E.C. 4. Price 12s. net, 








590 


THE ENGINEER 


Dec. 10, 1920 


——— 








A New Type of Leather Belt. 


Our attention has recently been called to the new type 
of leather belting illustrated herewith in Fig. 1, and to the 
results of some tests carried out at the National Physical 
Laboratory to determine its power of adherence. The 
belting in question, known as the “ Pieuvre” in the 
country of its origin and as the * Adhex ” in this country, 
is the invention of Monsieur Henri Guillou, of Montrouge, 
France, for whom Messrs. Dieny and Lucas, 329, High 
Holborn, W.C. 1, are the sole British agents. It consists 
in the case of a sample now before us of a backing of 3in. 
by }in. oak-tanned leather to the underside of which are 
riveted three strips of chrome leather, each strip being 
about */,,in .wide by °/;,in. thick. The spaces between the 
strips are about */,,in. in width. The attachment of the 
strips to the backing is effected by means of brass rivets 


| with which joints may be made in it. The power of adher- 


ence of such a belt is, however, considerably less than it 
might desirably be. Under certain circumstances—for 
instance, when a new dry belt is used on a cast iron pulley 
that has become polished by use—the adherence may 
become unworkably small unless the tension in the belt 
is unduly exaggerated. If the tension is excessive the belt 
and the bearings will probably wear rapidly and, in 


| addition, the frictional losses in the transmission will be 


high. 

Chrome-tanned leather, on the other hand, is a soft 
spongy material with very little tensile strength, but a 
high power of adherence, especially when treated with 
tallow. The combination of the two kinds of leather in a 
driving belt in such a way that the oak-tanned material 
will take the pull and the chrome-tanned will give the 
adherence naturally suggests itself. Monsieur Guillou’s 
belt is, however, something more than a simple com- 
bination of this kind. Thus the spaces between the chrome 











FIG. 1—THE ADHEX BELTING 


pitched at 2in. intervals. On the top surface of the back- 
ing the rivets appear with solid snap heads, but on the 
under surface of the strips each is seen to have a blind hole 
extending up the centre almost to the snap head. The 
annular lower ends of the rivets are knocked down well 
into the chrome leather strips, so that surrounding each 
there is a depression or hemispherical pocket in the strip. 
The belting is made in a range of widths extending from 
lin. to 16in. The lin. belt has one strip of chrome leather 
attached to it, the 2in. two, the 3in. and 4in. three, the 
5in. five, and thereafter one strip for every inch of width 
of the belt. In all cases the chrome leather strips are of 
substantially the same dimensions as given above for the 
3in. belt. Instead of an oak-tanned leather backing, the 
belting can be supplied with a backing of *‘ Balata.” The 
strips, it may be remarked, are initially and at intervals 
during working dressed with tallow. The underside of the 
leather backing in our sample is plain, but in some cases, we 
understand, the manufacturer cuts the backing with 
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FIG. 2—BELT TESTING APPARATUS 


shallow grooves in the 3/,,in. spaces between the strips, the 
grooves running parallel with the strips, in order to increase 
the crosswise flexibility of the belt as a whole and so to 
make it readily accommodate itself to the curved surface 
of a crowned pulley. 

To make a joint in the new belting various familiar 
methods may be employed, but the procedure especially 
recommended is to scarf each end of the backing for about 
6in., to scarf the chrome leather strips for about an inch 
at some section clear of the scarf in the backing, to sew 
the searfed ends of the strips together in pairs, and, 
finally, to unite the scarfed ends of the backing by means 
of rivets passing through the backing and the strips in 
the manner followed in the manufacture of the belt. 

Ordinary oak-tanned leather is in favour as a belting 
material, of its tension, ite 
moderate price, its great resistance lo wear, aud the facility 


hecause trength to vexstat 


strips are claimed to play an important part in increasing 
the adherence. i 
between the belt and the pulley is a very common cause of 
slipping. In the “* Adhex” belt any such air is quickly 
squeezed out into the spaces between the strips. Atten- 
tion is also to be directed to the action of the depressions 
surrounding the rivet ends. These depressions, combined 
with the blind holes in the rivets, are said to act as suckers 
during use, and consequently still farther to augment the 
adherence. 

A sample of “‘ Adhex”’ belting was submitted to the 
National Physical Laboratory for testing against an ordin- 
ary belt of corresponding dimensions. The apparatus 
used for the test is illustrated in Fig. 2. A cast iron 
flanged pulley was clamped to the face plate of a lathe. 
The belt under test was passed over the pulley and was 
connected at one end to a spring balance and at the other 
end to a weighted lever of two-to-one ratio. The procedure 
adopted was to run the pulley at a constant speed of 
54 revolutions per minute, corresponding to a slipping 
speed between the belt and pulley of 26ft. per minute, 
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In an ordinary belt the presence of air | 


—apparently oak-tanned leather—with three strips of 
leather—apparently chrome—riveted to the backing hy 
brass studs. These brass studs are snap-headed on the 
under surface in such a way as to form small recesses ji, 
the surface of the strips of chrome leather. Excellent 
condition, very pliable, and quite new. Approximate size, 
backing 3in. by fin., strips '9/,,in. by 5/s,in., space between 
strips #/, gin. 





Belt A. 

as T,. Max, load per inch. ps 

Ib. Ib, Ib. 
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Belt B. 

Ty. Ty Max. load per inch x. 

Ib. Ib. Ib. 
126.2 5.2 es 1.02 
226.2 e309. 75 94 
346.2 23.5 115 ° 86 


The coefficient of friction for the “‘ Adhex ” belt was agcer- 
tained by test to be from 1.32 to 1.64 times as great 
as that for the ordinary belt. 

Although the Teddington tests were made with the 
belts held stationary, they clearly indicate the superior 
adherence to be expected from the ‘‘ Adhex ” belt when 
used to transmit power. Monsieur Guillou has conducted 
a test for the coefficient of friction with an ‘* Adhex ”’ belt 
running over two pulleys and transmitting 26 horse-power. 
The pulleys in this test were about 35in. in diameter by 
about 10in. wide. The belt was 5in. in width and had five 
strips of chrome leather on its underside. Its speed during 
the test was approximately 2%ft. 6in. per second. The test 
was carried out by means of a Prony brake, the arm of 
which acted upon a steelyard which had previously been 
calibrated. The tensions determined were 228.15 kilos. 
on the tight side and 6.15 kilos. on the slack. The angle 
of lap of the belt on the driving pulley—the belt being 
very loose on the underside—was 145 deg. Using the 
same formula as employed by the National Physical 
Laboratory, these data indicate a coefficient of 1.42. 

It is pointed out that the increased adherence given by 
the * Adhex ”’ belting permits a given power to be trans 
mitted with a proportionately reduced tension in the belt 
with a consequent saving in the wear of the belt and tli 
bearings. Alternatively the width of the belt may be 
reduced without affecting the total adherence. The 
reduction in width, it is said, may be as much as 30 per 
cent. The ‘* Adhex ” belting is claimed to be particularly 
useful for high-speed drives and small pulleys. 








New Hose Coupling. 


A new hose coupling, the invention of Mr. EK. Barn 
father, of 40, Pall Mall, 8.W., has recently been placed 
on the market by the Consolidated Pneumatic Too! 
Company, Limited. The coupling is designed to suit 
all sizes and varieties of either rubber or metallic hose. 


| We illustrate herewith the form used for rubber hose. 


It consists of four main parts, namely, two spigots A and 
B, made of extruded bronze, and two sleeves C and D. 
of mild steel. To attach the coupling to the hose ends 
no tools, other than a screwdriver, are required. The 
sleeve C is first of all passed on to the hose. Thereafter 
the spigot A is pushed home into the bore of the hose. 
The sleeve is then drawn up into position, the final pinch 
being given by inserting the three taper-pointed grub 
screws E. The grub screws thereafter securely hold the 
sleeve in position relatively to the spigot, while the 
serrations on the spigot prevent the hose from being 
drawn out. The spigot and sleeve B, D are applied to the 
end of the other hose length in the same way. 

The coupling up of the two hose lengths is effected by 
giving them a preliminary twist in opposite directions, 
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THE BARNFATHER HOSE COUPLING 


and to read the spring balance when certain loads were 
applied to the lever. The coefficient of friction between 
the belt and pulley was determined from the usual formula : 
pw 0 = 2.3 log. T,/T,, 
where T, and T, are the tensions on the tight and slack 
sides respectively and @ is the angle of lap of the helt, or 
m radians in this case. The belts were each tested with 
three different tensions applied on the tight side, namely, 


| tensions corresponding to a load of 42lb., 751b., and 


115 lb. per inch of width of the belt. When the belt was 


| applied to the pulley the spring balance at first was read 


every five minutes until, conditions settling down, a steady 
reading was obtained. Thereafter ten readings of the 
spring balance were taken at one minute intervals. The 
average of these ten readings was taken as the value of T, 
in the calculations. The following extracts from the 


Laboratory’s report summarise the results of the tests :— | 


Belt A.—Stated by senders to be “‘ ordinary oak-tanned 
leather.” Excellent condition, very pliable, and quite 
new. Approximate size, Sin. by fin 

Belt B.—A compound belt, consisting of a backing belt 


inserting the one spigot within the other, and screwing 
the ends round so as to engage the threads on the spigots 
and cause the cone face on the end of the spigot A to make 
tight contact within the conical bore of the spigot B. The 
correct angle for the conical faces has been carefully 
studied, and has been found to be 26 deg. 


The features claimed for the coupling are its simplicity, 
the smoothness of its exterior, the ease with which the 
coupling up ean be done without the use of tools, and the 
attainment of tightness by means of a metal-to-metal 
joint without relying upon leather or rubber washers. 
The coupling, we are informed, has successfully withstood 
a pressure of 500 Ib. per square inch without showing signs 
of leakage or of being about to be blown off the hose, It 
is pointed out, in addition, that the coupling is self- 
protected against accidental damage. Thus the thread 
and cone face of the spigot B are internal, while on the 
spigot A they do not project as far as the mouth of the 
sleeve C. The outer ends of the spigots and sleeves, if will 
he noticed, are bell-mouthed or radiused to avoid the 
cutting of the hose. 
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Institution of Mechanical Engineers 
DINNER TO ENGINEERING PROFESSORS. 


THERE are some traditions which die hard, but one 
of them came to a sudden end when the Council of 
the Institution of Mechanical Engineers entertained 
the engineering professors of London to dinner at 
the Connaught Rooms on Monday evening. It has 
for many years been a popular belief, and Professor 
Coker admitted it was shared by one of his own 
assistants, that the professor is a grave and learned 
person with a long beard and a bald head. No surprise 
need, therefore, be felt that, if those who are actually 
admitted to the temples of science hold such opinions, 
the world at large knows so little of its wise men. 
Those who were privileged to be present on Monday 
evening have now been told the real truth, and have 
met more engineering professors face to face than 
perhaps were ever present on a single occasion before. 
We know that a ruthless despotism has decreed that 
all professors shall retire at the age of sixty, and, 
indeed, we were reminded that the late Professor 
Huxley suggested they should be sent to a lethal 
chamber at fifty-five! Yet in spite of the legends 
which have grown up about him and the fate which lies 
in wait, the professor of engineering is an intensely 
human person. He dined with the Institution as if 
he rather enjoyed the unique experience, and he 
exhibited @ sense of humour as well as a feeling for 
the serious affairs of life. Here and there, we were 
told, he even plays golf-—and that is a serious affair 
in all conscience ; but in golf circles, as Professor 
Coker reminded us, the only measure of his merits 
is his handicap. He may, as Professor Dalby said, be 
able to turn out what those in the shops have been 
accustomed to term a -| b men, but there is nothing 
plus about his golf. Perhaps it is as well. 

There was, of course, a definite object in the 
gathering of the professors and those into whose 
hands for the time being the destinies of the Tnstitu- 
tion of Mechanical Engineers have been committed. 
In order that the character of the occasion may be 
the better understood, a list of the chief hosts and 
guests may be given. It included the President (Capt. 
H. Riall Sankey), Sir Robert Hadfield, Sir John 
Dewrance, Dr. Unwin, Professor W. E. Dalby, Sir 
Henry Fowler, Dr. H. 8. Hele-Shaw, Dr. S. Russell 
Wells, Sir Joseph E. Petavel, Mr. J. Rossiter Hoyle, 
Mr. William Reavell, Professor H. J. Spooner, 
Principal C. T. Millis, Professor A. J. Margetson, 
Professor Thomas Mather, Professor D. 8. Capper, 
Principal E. Barker, Professor E. G. Coker, Professor 
J. W. Hinckley, Professor E, H. Lamb, Mr. G. J. 
Wells, Dr. W. A. Scoble, Mr. G. R. Sharpley, Mr. 
tichard Allen, Mr. Christopher James, Mr. J. E. 
Montgomery, Mr. Kenneth Newton, Mr. 8. L. Smith, 
Mr. L. Pendred, Captain H. Whittaker, Mr. W. R. 
Davies, Professor S. M. Dixon, Mr. Walter Hewson, 
and others. 


Light was thrown on the objects of the gathering 
by the various speakers, a summary of whose remarks 
is appended, and it was generally agreed that the 
work of the Institution ought to be strengthened by 
the frank interchange of opinion which took place. 

Capt. H. Riall Sankey, in proposing the toast of 
“The Engineering Professors of London,” said it 
was two years since at a Council meeting the question 
was raised as to what could be done to energise the 
Institution. Among the questions discussed were 
the means by which the number of graduates couid 
be increased and a better type secured. It was 
recognised that the main source of corporate member- 
ship should be the graduates. These young engineers, 
it was felt, should come largely from the universities 
and technical colleges, and for that reason it was 
desired to interest the professors in the subject. 
Professor Dalby, who was a member of the Council 
of the Institution, had taken great interest in obtain- 
ing graduates, and during the past year had succeeded 
in putting forward no fewer than one hundred 
candidates. Other professors and teachers had not 
been so successful, and the reason was perhaps that 
personal relations did not exist between them and 
the Institution. Hence the dinner that evening. He 
hoped the engineering professors would help on the 
good work of finding graduates for the Institution. 

Dr. Russell Wells, who responded to the toast, is 
not an engineer, but he drew an interesting comparison 
of the affinity between the profession of medicine, in 
which he is himself engaged, and that of the engineer. 
Tt seemed to him that the work of the engineer 
required just the same exact courses of study and was 
as good a mind-expanding training as the humanities. 
The gathering that evening was a happy thought : 
it was an admirable thing that those who were engaged 
in the practice of engineering should meet those who 
were using the profession of the engineer as a mind- 
expanding instrument. Many branches of knowledge 
could be used for that purpose, but it Was desirable, 
as in the case of engineering training, to impart to 
the student not relatively useless knowledge,', but 
facts which would be useful in after life. 

Professor W. E. Coker also responded. He said 
he and his brother professors were naturally keenly 
interested in teaching and research work. Their 
teaching had its humours, as, for example, the enthu- 
siastic student who, having become wildly excited over 





Professor Dalby’s course on the balancing of engines, 
replied, when asked to explain how engines were 
balanced, ‘‘ Ah, that is a secret of the Professor’s.”’ 
With regard to the Institution of Mechanical Engi- 
neers, they recognised it as a research organisation, 
and had given a great deal of time and money to 
research work. He was quite sure the meeting that 
evening was not called merely to impress on the 
professors the need of increasing the number of 
graduates, and he knew there were many coming 
forward, but to direct attention to the wider issues 
involved in the work of the Institution. 

Professor W. E. Dalby proposed the toast of ‘‘ The 
Graduates’ Association.” He said that the credit 
for the long list of candidates referred to by the 
President belonged not to himself but to Mr. Edwards. 
Recalling his early experiences in the engineering 
laboratories at Cambridge, the speaker said that times 
had greatly changed, and it was no longer necessary 
to hide the fact when applying for a works appoint- 
ment that the applicant had had a university or 
college training. Such men were now welcomed. 
Reference had been made to the research work carried 
out by the Institution. He would mention one of 
these researches—the alloys research—as illustrating 
the very valuable work done in that field. The pro- 
blem to-day was where to find the men to carry on 
work of this character, and to maintain the great 
traditions of the Institution. They must look to the 
graduates, and the engineering professors who trained 
those who should become graduates had the duty of 
instilling into these students the spirit of research, 
or at least of fostering it in those who possessed it. 
He thought they might look forward to the future 
with every confidence. 

Mr. W. P. F. Fanghaenel, chairman of the 
Graduates’ Association, in acknowledging the toast, 
explained that the object of the Association was to 
provide opportunities for mutual intercourse among 
young engineers, whether they were in works or in 
technical colleges. Some of the subjects discussed 
required the workshop man’s assistance. He had in 
mind a contribution on die castings, and doubted 
if any engineering professor could deal Jucidly with 
the intricacies of that subject. Graduates of the 
Institution had considerable privileges, and members 
who had never been graduates had missed a great 
deal. An increase in the number of graduates would 
be for the benefit of the Institution as well as of the 
young men who joined the Association, as a large 
number of them eventually qualified for member- 
ship. Before the war there were 650 graduates, at 
the termination of hostilities only 320 were left, and 
the number was now being raised to 460. Of the 
320 graduates, it would surprise that gathering to 
learn that only 70 lived in London, and it was evident 
that in the schools of the Metropolis there was a 
large field to be tilled on behalf of the Association. 
He hoped all the professors would come to the help 
of the Association. 

Sir Joseph Petavel, in a thoughtful address, which 
ranged from grave to gay, proposed “ The Institution 
of Mechanical Engineers.” He commented on the 
fact that civilisation as we know it depends on the 
work of the mechanical engineer. The introduction 
of machinery had effected a revolution, and had led 
up to a monotony of toil which was one of the main 
causes of industrial unrest. He thought it was 
possible the mechanical engineer who in an earlier 
epoch had lifted from the world the threat of pestilence 
and famine, might again come to the rescue of Society. 
The demand for shorter hours and higher pay could 
only be. granted if, intervening between the work 
men and the product, machines could be introduced 
to enable the rate of output to be greatly increased 
without imposing more effort on the machine minder. 
The evolution of such labour-saving appliances was 
a task for the mechanical engineer, and on the other 
hand, the worker must be taught to welcome the 
introduction of new appliances as the true solution of 
the problem which he is attempting to solve by forcing 
up wages and reducing the value of currency. 

Capt. Riall Sankey, in a brief acknowledgment, 
said the Institution was at a critical but interesting 
stage of its history. The old dry bones had been 
rattling and taking to themselves a good deal of 
flesh. It would, however, require all the good manage- 
ment which the Council, aided by the new secretary, 
could command to steer the ship into harbour. One 
of the matters for which the Institution ought to be 
the authority was the education of engineers, and 
in that connection it wanted the help of the pro- 
fessors. The question of adding to the number of 
graduates had been raised, but there was a more 
important subject underlying it, and that was the 
method of directing and training mechanical engi- 
neers. The activities of the Institution were increas- 
ing very rapidly. The Council had been asked by the 
military authorities to assist in directing the training 
of mechanical engineers for various branches of the 
service. Courses of training were being prepared, 
the Council realising the national importance of the 
responsibility it had been asked to shoulder. The 
Institution was increasing its membership by leaps 
and bounds, the addition to the list last year being 
651 members. New names were still coming in. A 
list was being compiled of the qualifications of all 
members, so that in case of national emergency it 
would be possible at once to put hands on the man 
capable of filling a particular job. 





Coal and Lignite in Spain. 


AccorpInG to information published by the Mining 
Department of Spain, the reduction of output of coal per 
miner in the basin of the Asturias from 139 tons in 1913 
to 84 tons in 1919 is not in any way a result of the intro- 
duction ot the eight-hour day, for that measure only 
came into force at the end of 1919 and could not have 
influenced to any appreciable extent the production of 
coal. The same falling off has been noted in other districts, 
where the production per miner has diminished in a greater 
proportion than would correspond to the reduction of 
working hours. 

The coal mines of the province of Badajoz acquired a 
certain importance during the war, but the bad quality 
of the coal extracted from them led to a cessation of their 
exploitation as soon as the demand for coal diminished, 
and the question is now being considered of erecting works 
for the production of briquettes in order to utilise the 
mines. 

In the coal basin of Puertollano very important installa- 
tions are being made with the object of improving the 
quality of the coal and the means of transport. Among 
other works may be mentioned the extension of a branch 
railway line of normal gauge, which already serves two 
concessions and is to be prolonged in order to reach others. 

The Pefiarroya Mining and Metal Company, which has 
great interests in this basin, has completed a washing 
plant with a capacity of 100 tons per hour, and is enlarging 
its distillation works. The latter industry seems destined 
to great activity, for the Puertollano basin is rich in light 
shales yielding up to 200 litres of oil per ton, the oil furnish - 
ing spirits almost identical with those obtained from 
petroleum. In the province of Santander active search 
is being made for deposits of bituminous shale. One con- 
cession of bituminous sand covers 234 hectares. 

Lignite distillation is being studied in the province of 
Lérida, where rather important deposits of the combustible 
are found. Experiments made in a small way have given 
fairly satisfactory results, and the question is now being 
considered of repeating them on a large scale. 

Investigations made in the coalfields of the province of 
Cordoba proved that their extent is much greater than was 
supposed. Seams have been met with at a depth of 512 m. 
In the province of Corunna nothing has been done to 
exploit the Puentes de Garcia Rodriguez lignite deposits 
which cover an area of over. 4000 hectares. The general 
impression is that the most profitable method of utilising 
them would be tc distil the lignite in ‘order to make use 
of the by-products rather than to manufacture briquettes. 

The Mines Depariment has discovered a lignite field in 
the province of Granada, which appears to be of importance. 
In the province of Guadalajara the same department is 
investigating the Valdesoto coal basin. Preparations are 
being made to exploit the great deposits of lignite in the 
province of Murcia, discovered a few years ago in the dis- 
tricts of Mula, Alhama, Totana, and Pliego. Some of the 
strata are over a metre in thickness. If the investigations 
yield the results hoped for, the lignite will be used for the 
production of high-tension electricity for the use of the 
whole Murcia mining district, which is rather short of 
power, the hydro-electrie company now supplying it not 
being able to meet all the demands of an intensive exploita- 
tion. For the time being this is the only use to which the 
lignite can be put, owing to the lack of means of com- 
munication, which necessitates a transportation journey 
of 6kiloms. or 7 kiloms. on mule-back and then some 
15 kiloms. in wagons in order to reach the nearest railway 
station. The end of the war and the consequent fall in 
price for this kind of combustible led to a sudden stoppage 
of all works connected with its exploitation. 

In order to utilise the small coal which predominates 
in the output of the coal mines of the province of Leén 
several mining companies and industrialists of the region 
have erected briquette factories which, when they are 
working to capacity, will be able to turn out about 600 tons 
of briquettes in an eight-hour day. The same policy is 
being adopted in the province of Palencia, where small 
coals constitute 60 per cent. of the total production. Three 
briquette works are in course of erection and two havo 
already begun working. Briquette production in Spain 
during 1919 reached a total of 590,000 tons, the highest 
figure yet reached. The Altos Hornos de Vizcaya and the 
Sociedad Pasconia, both of Bilbao, have installed aero- 
pulverisers for use with pulverised coal. It is anticipated ~ 
that considerable economy will be effected by the new 
machinery. 











THE HAVRE-PARIS OIL PIPE LINE. 

THE construction of the Havre—Paris oil pipe line 
which will be 126 miles long, and which is to deliver petro- 
leum direct from Havre to Paris, is to be begun very 
shortly. The contractors who are working for the Com- 
pagnie Francaise de Transport des Mazouts et Petroles, 
hope to have finished the principal part of the work within 
six months, but it is understood that it will not be possible 
for the pipe line to be in operation for a year or so from 
now. The contract includes the laying of the line—which, 
except for a tenth of the distance, will follow the Route 
Nationale from Havre to Paris, passing through Rouen— 
and the establishment of pumping stations. The pipe, 
which is to be 10in. in diameter, is to be laid along the 
edge of the road 3ft. below the surface. At Havre and 
Paris there will be ten tanks of a capacity of 55,000 barrels 
each, and six tanks of a similar capacity will be stationed 
along the route at the pumping stations. The latter will 
be provided with apparatus for heating heavy oil so that 
it may flow easily. 

An interesting point in the plans for construction is 
that arrangements have been made to utilise trench- 
digging machines, which were sent to France for the 
American Army, and were taken over by the French 
Government when the latter acquired the American Army 
stores. The pipes, tanks and pumps required for the 
undertaking are being sent from America, but the rest of 
the material, the cost of which will not be less than 
30 million francs, will be bought in France. Moreover, 
with the exception of the engineers who will take charge 
of the work, all the workmen, numbering some 1500, wil 
be French. 
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Wireless Telegraphy and 
Telephony.* 
By ALAN A. CAMPBELL SWINTON, F.R.S. 


As is now well known, the transmission of wireless 
signals is effected by means of electro-magnetic waves. 
Until recently, these waves were supposed to consist of 
periodic motions of an all-pervading hypothetical medium 
extending throughout the universe, known as the ether 
of space. Professor Einstein’s recent theory of the Prin- 
ciple of Relativity, and the results of certain astronomical 
experiments made to test this theory, have thrown some 
doubt on the necessity for, or the existence of, the ether ; 
but though the exact nature of these electro-magnetic 
waves may be questioned, there is no doubt about their 
existence and their effects. They travel with the velocity 
of light, namely, at the rate of 186,000 miles per second, 
and appear, indeed, to be exactly similar to what we call 
light, except as regards their wave length and as regards 
the frequency of their vibration. Whereas the waves of 
visible light have a length to be measured in millionths 
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FIG. 1—CURVES ILLUSTRATING HETERODYNE RECEPTION 


of a millimeter and a frequency of billions per second, the 
waves used in wireless are seldom less than 100 m. in 
léngth, and may be as long as 20,000 m. or more. At the 
same time, their frequency is to be reckoned in millions 
down to thousands per second. These waves pass through 
brick walls, and through wood, glass, slate and plaster 
roofs and ceilings, practically without loss. 

So far as is known, these waves, even the strongest of 
them, have no direct effect on any of the five senses which 
are the sole avenues whereby we appreciate anything that 
is external to ourselves. Directly, we can neither feel, 
hear, smell, taste or see them. Other methods have 
therefore to be adopted, and those hitherto used all con- 
sist of means whereby the received electro-magnetic 
waves are employed to generate electric currents or to 


cause variations in otherwise constant electric currents | 


to an extent that, with the delicate instruments employed, 
is capable of observation. All the older stations com- 
prised a wire aerial raised on masts, high above the earth, 
this aerial being connected to the earth through coils and 
condensers whose inductance and capacities tuned the 
whole apparatus so as to make it resonate to the incoming 
waves. As detectors, Lodge, Marconi and the early 
experimenters, used coherers, until these were super- 
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| ke. All these. are what is known as spark stations, in 
which the waves are generated by electric oscillations 
caused by sparks, and where the note heard in the receiving 
telephone is dependent upon the number of sparks per 
| second in the transmitter. 
| Another system, and one that is coming more and more 
| into use, is that which employs what are known as con- 
| tinuous waves, that is to say, waves that maintain a 
| constant amplitude throughout the sending of a signal, 
such as a dot or a dash of the Morse alphabet, and do not 
vary in amplitude several times from maximum to zero 
| durmg even a single dot as is the case in spark transmission. 
| Such continuous waves are of course mostly of far too 
| high a frequency to give a direct audible effect, even 
if the telephones could respond to such rapidly 
varying currents, which they cannot. The frequency of any 
but the very longest of these waves runs into figures of 
| 50,000 to, say, 500,000 per second, while the highest note 
| audible to the average human ear has a frequency below 
| 40,000. In order to render audible the signals sent by 
these continuous waves, a very beautiful and ingenious 
method called “ heterodyning ” is used. This is based on 
| the well-known acoustical phenomenon of beats. Two 
different notes having different frequencies, produce a 
| third note due to the difference between the frequencies 
of the first two notes. In this way, by producing locally 
} at the receiving station, an electrical oscillation only 
| slightly differing in frequency from the frequency of the 
| incoming signal, an audible note is obtained, and by vary- 
ing the frequency of the local oscillation the audible note 
| can be made of any convenient pitch, though alone either 
| of the primary oscillations are of much too high a fre- 
quency to give any audible effect whatever. This method 
| gives great selectivity, and enables several simultaneous 
| incoming signals of only slightly different wave length 
| to be distinguished from one another with marvellous 
| nicety. 
| Fig. 1 shows diagrammatically the different stages of 
| heterodyne reception. The top curve represents the in- 
| coming signals of too high a frequency to be audible. The 
| Second curve shows the local current also of too great 
| frequency to be heard, but of a slightly different frequency 
| from that of the signals. The third curve shows the 
| resultant beat current, while the fourth is this beat 
| current after it has been rectified. Finally, the bottom 
curve shows the variations in the current caused to pass 
through the telephones, these variations being of a fre- 
quency much lower than that of the incoming signals, 
and one that can readily be heard. 
I will now describe some of the apparatus that we are 
going to use. Fig. 2 represents diagrammatically an 
amplifier containing seven thermionic tubes arranged in 
cascade, so as to magnify the received signals many thou- 
sands of times. Each thermionic tube or valve, as it is 
called, consists of a glass bulb exhausted to a very high 
degree of vacuum. Inside each bulb there are three elec- 
trodes, insulated from one another, but with terminals 
connected to them sealed through the glass walls of the 
bulb. The first of these electrodes is a filament of tungsten, 
just like the filament of an incandescent electric lamp, 
and, as will be observed, the filaments of all the seven 
| valves are connected through a regulating rheostat to a 
4-volt battery by which the filaments can be caused to 
| become incandescent. Then, above the filament in each bulb 
there is shown, by the dotted line, another electrode which 
is called the grid. In some forms of valves it is actually a 
grid made of fine wire netting, and hence its name; but 
in the actual valves I am using, it, in fact, consists of a 
small spiral of wire surrounding but not touching the 
filament, which is straight. Then there is a third electrode, 
shown by the thick black line at the top of each bulb, 
called the plate, which, in the type of valve we are using 
| to-night, takes the shape of a metal cylinder fixed outside 
' of the spiral that forms the grid, without touching eithe. 
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FIG. 2—SEVEN-VALVE 


seded by the more sensitive crystal detectors. 
to-day, both for detecting the waves and for amplifying 
the currents, that wonderful piece of apparatus, the 
thermionic tube, has practically superseded everything 


else, and had rendered high aerials no longer necessary | 


for receiving, though they are still used in many cases 
and are still necessary for transmitting over any con- 
siderable distance. 

We have a small aerial of about 100ft. in length reaching 


from this lecture table to above the roof of the building, | 


and I can connect this with the receiving apparatus on 
the table, which consists of an adjustable tuning condenser 


and a number of thermionic valve tubes arranged in | 


cascade. 


On some wave length or other—and I can vary the | 
we are pretty | 


adjustments to receive different lengths 
certain at all hours of the day and night to receive signals. 
Indeed, when we adjust the apparatus to suit 600-meter 
waves, we shall probably receive a number of different 


messages at once, which may not be easy to disentangle | 
This is for the reason that 600 m. | 


from one another. 
is the wave length employed in the mercantile marine, 
and we thus get all the ships in the Thames, in the Channel, 
or round the neighbouring coasts, which may happen to 
be sending, as well as the coast stations at the North Fore- 
land, Dover, Harwich, Havre, Dunkirk, Scheveningen, 
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the grid of the filament. Further, connected between the 
| filament and the plate of each valve there is connected, 
| as you will observe, a battery giving about 80 volts, the 
negative pole of which is coupled to the filament. Now, 
under these conditions, when we cause the filaments to 
glow, there is an emission of negative ions across the 
vacuous space between each filament and each plate, 
which emission is equivalent to an electric current. But, 
for the negative ions to get from the filament to the plate, 
| they have to pass through the interstices of the grid, and 
| it is found that the electrical condition of the grid has an 
| enormous influence on the amount of electricity that 
passes. If the grid is made positive it attracts the ions 
and assists the passage of the electric current; if it is 
| made negative it repels the ions back on to the filament, 
and the strength of the electric current is reduced. The 
whole of modern wireless telegraphy is dependent 
upon this effect, which consists in the fact that very small 
electric charges applied to the grid enormously vary the 
| negative current that flows from the filament to the plate. 
Then, as you will notice, the plate of one valve is con- 
nected through a small condenser to the grid of the next, 
and so on throughout the whole series. This is called 
connecting in cascade, and has the effect of causing each 
succeeding valve to multiply the variation in the current 
passing through the one behind it. The result is that 
the amount of magnification mereases very rapidly with 
| the number of valves you employ. 
| As will be observed, on the extreme left of Fig. 2 is 








shown a coil or loop of wire, the one end of which is 
connected to the grid of the first valve, and the other to all 
the filaments, as also to the “ out” terminal of the instru- 
ment. Across the two ends of the loop there is also con- 
nected a variable condenser. This loop, or frame aerial, 
as it is also called, merely consists of a coil of copper wire 
of some 30 to 100 turns, and about a yard in diameter, 
placed with its plane vertical to the ground. With such 
a loop when suitably tuned by means of the variable 
condenser, the waves from all the larger European wireless 
stations can be picked up inside a room like this with 
sufficient efficiency to operate an amplifier such as the one 
before you. Moreover, such a loop is directional, as, in 
order to get the strongest effect with it, it must be placed 
so that its plane passes through the sending station. 
Indeed, if turned at right angles to this position, the 
effect on the two sides of the loop is equal and opposite, 
and the signals die away altogether. In this way, with 
such a loop, the direction of the sending station can bo 
located within a few degrees. 

I have still to explain the purpose of the small adjustable 
condenser shown on the left-hand side at the top of Fig. 2. 
As will be observed, one plate of this condenser is con- 
nected to the grid of the first valve, while the other plate 
is connected to a loose plug at the end of a flexible wire. 
Now, this plug can be inserted in any one of six sockets 
connected with the plates of the six last valves, and the 
whole arrangement is for the purpose of causing the 
valves to set themselves into a state of oscillation in order 
to receive from a continuous-wave station by the system 
of heterodyning that I have already explained to you. 

We will now pass on to Fig. 3, which shows a further 
amplifier, or note magnifier, as it is sometimes called, 
which is connected to the “ out ’’ terminals of the seven 
valve amplifier. This note magnifier serves still further to 
magnify the signals. It has three valves, but, as will be 
observed, the connection between the valves is not through 
condensers as in the seven-valve amplifier, but through 
small transformers with iron cores. 

On the extreme right of this note magnifier is shown 
the receiving telephone T, as also two terminals, to which 
the recording and printing apparatus—to which I am 
coming shortly—can be connected. 

In an address that I gave to the Wireless Society of 
London before the war, as long ago as January, 1914, | 
suggested that before long we might have a “ wireless 
operated column printing telegraph machine in every house, 
telling the latest news to all the nation, as also to the news 
papers, should any of these continue to survive the com 
petition of this much more rapid method of disseminating 
intelligence,’ and in the address I gave to this Society 
the Royal Society of Arts—in November, 1918, [ enlarged 
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FIG. 3—-THREE-VALVE NOTE MAGNIFIER 


upon the idea, pointing out that it ought now to be quite 
practicable to operate wirelessly the telegraph printing 
machines, which have for long been familiar objects in 
London clubs and hoteis. 

To-night, I want to bring to your notice a further stage 
in the development of this idea, and to demonstrate to 
you by actual experiment how a telegraph instrument 
printing the messages it receives on paper in ordinary 
Roman type can be operated by wireless means from places 
as distant as Paris and Portsmouth. The wonderful 
instrument with which I hope to show you how this can 
be done was invented some years ago by Mr. F. G. Creed, 
of Croydon, and is in regular use on wires between London 
and Glasgow, London and Edinburgh, London and Man- 
chester, and elsewhere, for newspaper use. It has been 
in use on wires for some considerable time, but it is only 
recently that it has been adapted to wireless transmission, 
and to-night is, I believe, the first occasion on which 
the printing in Roman type of wireless messages has 
been demonstrated in public. Mr. Creed’s apparatus 
consists of two machines, the receiver and the printer. 
The first of these takes the Morse signals from a telegraph 
line—or, in our case to-night, from our wireless amplifiers 
—and records them by punching small holes in a moving 
strip of paper tape. This tape is then passed through 
the printer, which automatically converts the Morse 
signals into the appropriate Roman characters and prints 
them on a second paper tape. 

Fig. 4 shows in diagrammatic form the construction of 
the receiver. A represents a special relay invented by Mr. 
Rupert Carpenter, of the Creed Company. This relay 
has no electrical contacts, but its armature b is provided 
with a light tongue 1, to the free end of which is attached 
an exceedingly light balanced slide valve 2. This is adapted 
to control the supply of air to the small relay engine 3, 
the piston 3a of which is thus moved from side to side, 
in accordance with the Morse signals which actuate the 
relay tongue and are received through a second relay, 
from the wireless amplifiers. The movements of the piston 
3A are transmitted by means of the rocking levers 4 to 
the piston valve 5 of the main engine, thus controlling 
the double-acting piston 6. From each side of this piston 
a rod projects through the cylinder cover and thrusts in 
either direction the adjacent arms of the three-armed 
bell-crank levers 7 and 8. Upon the arms 10 and 11 
are hard steel strikers 12 and 13, the free ends of which 
are bifurcated for the purpose of thrusting against the 
adjacent heads of the rods 14 and punches 15. ese 
rods and punches are mounted and guided in a separate 
block, with the die plates and the feed wheel spindle. 
The correcting rods 14 have flattened po nts 16, terminating 
in a V-shape—shown separately—and when thrust forward 
are adapted to enter the slots in the correcting wheels 17. 
Retracting springs are provided, as shown, to restore the 
rods and punches to their normal position against stops. 
The paper strip 18, which is previously centre-holed, is 
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led up between the die plates, past the punches, and 
engages with the feed wheel 19, mounted upon the spindle 
20, to which the correcting wheels 17 are also fixed. When 
the points 16 of any connecting-rod 14 are thrust by the 
striker between the teeth of the wheel 17, the rod adjusts 
and holds the latter, as well as the feed wheel 19, and the 
tape, in such a position that the corresponding punch 15 
will perforate the paper exactly opposite the feed holes. 
Mounted upon an extension of spindle 20 is a friction dise 
21, driven by the friction blocks 22, fixed upon the pivoted 
arms 23, which are attached to the motor-driven spindle 
24. This spindle rotates the feed wheel 19 at approxi- 
mately the same rate as the feed wheel of the transmitter. 
For adjusting the driving teusion the spring 25 is arranged 
to slide longitudinally on the rods 23. 

The action of the machine is as follows :—A line ‘* mark- | 
ing” current in the relay coils moves the armature 6 to | 
the right, causing the tongue 1 to move the valve sharply | 
to the left. | 








The piston 3a of the relay engine is thus | 
caused to move to the right, and the valve of ‘the main 
engine in the opposite direction. This causes the main 
piston to be driven to the right. The movement is trans- | 
mitted by means of the bell crank 7 and the link 30 to | 
the bell crank 8, which in turn causes the left-hand striker 
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FIG. 4—DIAGRAM ILLUSTRATING THE CREED RECEIVER 


13 to thrust the tooth of rod 14 between the teeth of the 
wheel 17, adjusting, if necessary, the position of the feed 
wheel, and forcing the corresponding punch 15 through 
the tape 18. The tappet piece 31 formed on the link 30 
now comes in contact with the striker, forcing it from the 
rod and punch, and permitting them to spring back to 
their normal position. On the reversal of the line current 
the relay tongue is méved in the opposite direction, causing 
a reversal of the engine, when another operation similar 
to that described is performed by the right-hand striker 
12 upon the right-hand correcting rod and punch. 

A diagrammatic explanation of the action of the Creed 
printer is shown in Fig. 5. The received perforated slip 
is passed into the machine and out at B, while the 
slip on which the printing takes place is drawn by a pair 
of feed rollers from the roll on the upper left-hand side, 
between the connecting-rods of the type-bars and over the 
printing platen. « 

The perforated tape is fed forward letter by letter in a 
guide-way in front of a series of ten pairs of selecting 
needles, one needle of each pair being mechanically con- 
nected to a series of ten slide valve plates. Each of these 
valve plates can be made to occupy one of two positions, 
thus providing a number of different combinations, every 
one of which opens one complete and particular passage 
through the ten slide valve plates. Air under pressure 
can thus be admitted to any one of a number of small 
cylinders, each containing a piston acting on the end of a 
lever connected to a type bar, there being just as many 
cylinders as there are different characters and figures to 
be printed. 

The perforated slip is fed forward by a star wheel fitted 
to a spindle carrying a toothed wheel, which is roteied as 
required by the movement of a rack. The rack is given a 
vertical motion for feeding purposes, and a sidewise motion 
for acting on any slide valves that may have been selected. 
Its movement is obtained from the cam shaft of the 
machine, which is belt-driven from a small electric motor. 
The extent of the vertical movement is limited by the 
distance to the first space signal, that is to say, the length 
of a letter. To provide for this limit there is a group of 
ten space levers normally in the path of the rack, and 
preventing its downward movement. Each space lever | 
is also in the path of one pair of selectirig needles, and when 
either needle of a pair through a perforation, that | 
space lever is moved out of the path of the rack. Hence, 
with any letter or figure of the international Morse code | 
there is a clear downward path for the feed rack until it 
reaches a space signal. A sidewise movement is then | 
given to the rack, putting it in gear with the toothed wheel. 
Next, the rack is given an upward motion, causing the | 
toothed wheel to turn and the perforated tape to be fed | 
upward by the amount of the particular letter that has | 
Just passed. The rack is then moved sideways again, | 


| sponding slide valves into their second position. 


clear of the toothed wheel, ready to descend as far as the 
next space signal, | 
The slide valves, made of thin sheet steel, have each a | 
hinged extension whose further end is arranged to take 
up the movement of the corresponding selecting needle 
in its motion to and from the perforated tape. At the 
same time, the extension is free to move in a direction at | 
right angles to the needle, Each valve extension is pro- | 
vided with a shoulder which comes into the sidewise path | 
of the feed rack when that particular extension has been | 
selected. At the correct moment, determined by the | 
position of a cam on the main spindle, the rack is moved | 
sidewise, and engaging with the shoulders of the valve) 
extensions which have been selected, moves the corre- 
Another | 
cam opens a main valve, admitting air under pressure to | 
the slide valve chamber, whence it passes through the ten 
valve plates by the one hole available in that particular 
setting of the valves, forces up the particular piston and | 
prints the corresponding letter. Another main valve is 
then opened to allow the air to escape, and the selected 
slide valves are returned to their normal position. 
Although more than the required number of selecting | 
needles for any particular letter may pass through the 
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ment, for it is an apparatus with a memory. For instance, 


| if three dots come along on the tape, it prints the letter 


“§.” If, however, it gets a further signal beyond these 
three dots, it has to remember these three dots while it 
is waiting to see what is the nature of the additional 
signal. If the latter is a fourth dot, it then prints the 
letter “‘ H,” but if the last signal is a dash then it prints 
the letter ““V.” Thus for any letter or figure that is 
denoted in the Morse alphabet by more than a single 
signal, the machine has got to remember the nature of 
all the signals it has accumulated for that particular letter 
before it knows what letter to print. 

Having described the instruments, Mr. Campbell Swinton 
then proceeded to adjust them so as to receive messages 
specially dispatched from the Admiralty station at Horsea, 
near Portsmouth, and from the Eiffel Tower. The latter, 
which, it was explained, was sent on a 2600 m, wave, was 
as follows:—‘“ FL FL. This message is sent by per- 
mission of General Ferrie by automatic perforated tape 
wireless transmitter from the Eiffel Tower Paris for the 
purpose of being recorded on a Creed type-printing receiver 
at a meeting of the Royal Society of Arts on the occasion 
of an address on Wireless Telegraphy by Mr. A. A. Camp- 
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tape, only the proper number of slide valves are acted 
upon by the rack, on account of the spacing lever prevent- | 
ing the rack descending beyond the required amount. j 
It will be observed that there are twenty selecting 
needles, but only the ten acting on the lower row of holes 
in the perforated slip are attached to valves; the other | 
row of needles is not necessary for selecting purposes, but | 
is required for shifting the spacing levers for the first | 
portion of a dash signal. This instrument is by no means | 
easy either to explain or to understand, but in its main 
features it is not unlike an ordinary typewriter in which | 
the printing levers, instead of being actuated by the fingers | 
of an individual, are each connected with the piston of a | 
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FIG. 7—-WIRELESS TELEPHONE TRANSMITTER 


separate small pneumatic cylinder. There are as many 
cylinders and pistons as there are characters to be printed, 
and the wonderful part of the mechanism is that whereby 
the cylinder connected with any particular letter that has 
to be printed is connected to the air supply at the right 
moment. 

This is effected by the sliding perforated plates which 
constitute a very elaborate form of multiplex slide valve 
controlling the access of air to the whole of the cylinders, 
but admitting the pressure to only one cylinder at a time. 
The motion of these sliding plates are in turn controlled 





by the little pins which are all the time feeling for the 
holes in the perforated tape as it passes by, and working 
in and out of these holes. It is a very remarkable arrange- | 
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FIG. 5—DIAGRAM ILLUSTRATING THE CREED PRINTER 
FIG. 6—SULLIVAN SHORT WAVE RECEIVER AND AMPLIFIER 


were printed in Roman characters. Theauthor then went 


on as follows :— 
We will now pass on to another and entirely different 


| branch of my subject, namely, Wireless Telephony, of 


which we hope to show you a practical demonstration 
from a private wireless station at a distance from this 
hall. In doing this we are restricted by the regulations 
under which the authorities limit unofficial wireless trans- 
mission to the very short wave length of 180 m. and the 
exceedingly small power of 10 watts. These restrictions 
add greatly to the difficulty of getting good results, but 
we will see what we can do. Fig. 7 shows diagrammatically 
the connections at the transmitting station. In order 
to produce the necessary electro-magnetic waves, we 
employ two oscillating thermionic valves very similar 
to those that I have described to you in connection with 
receiving amplifiers. In the figure, P is the power valve, 
while c is the control valve connected with the telephonic 


| microphone on the right through the transformer T. The 
| aerial is shown at the top of the figure, and it will be seen 
| that the plate electrodes of both valves draw their high- 
| tension supply of electricity through the choking coil L 


from the 400-volt dry battery HT, while the 6-volt 
accumulator F supplies current for the filaments. The 
whole arrangement is one of the forms of wireless telephone 


| transmitter employed by the Royal Air Force. 


Coming now to the receiving apparatus in this room, 
we are going to employ a short wave length five-valve 
amplifier which has been made for me by Mr. Sullivan, 
specially for this meeting. The connections are shown in 
Fig. 6, and as you will observe, the connection between the 
adjacent valves is made by means of transformers, as was 
the case in the three-valve amplifier that I have previously 
described. In this ease, however, the transformers have 
no iron cores, and are specially designed to suit the short 
wave length. In addition, the primary of each of these 
transformers is fitted with a separate adjustable condenser 
by which it can individually be tuned. There are also 
two potentiometers for the purpose of regulating the grid 
voltage on the last two valves, while the current through 
the filaments of the first four valves can be regulated 
separately from that through the filament of the last 
valve. In connection with the aerial on the left-hand 
side of the figure there is a series parallel switch by which 
the primary tuning condenser can be put either in parallel 
with, or in series with, the aerial. 

A demonstration of wireless telephony was then given, 
several messages: being received and made audible to the 
audience. In addition, there were two recitations and an 
exhibition of wireless whistling. Finally, some music 
from a gramophone was received, and the author went 
on to say :— 

With regard to the wireless transmission of speech and 
music such as you have just heard, I should like to say 
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that while it is not difficult to get speech and music very 
distinctly reproduced in a telephone receiver such as you 
hold to your ear, it is by no means easy to magnify such 
sounds so as to make them loud enough to be heard dis- 
tinctly all over a room such as this. With present arrange- 
ments, much magnification almost invariably leads to 
deterioration in the quality of the sounds, and particularly 
in the distinctness of the articulation. Here, then, I 
think there is great room for further investigation and 
improvement, so that large audiences may be able to hear 
the spoken word from a distance, wirelessly conveyed, 
with the same ease as were the speaker actually present 
in the room. For such a purpose, instruments such as 
the Parsons Auxetophone and the very loud-speaking 
telephonic apparatus of the Western Electric Company 
are arrangements which, I think, might be adapted to wire- 
less telephonic transmission. 

After briefly describing both these instruments, the 
author continued :—Anyway, however exactly it may be 
brought about, I have little doubt that, with further 
experiment, it will eventually be found possible to repro- 
duce wirelessly transmitted speech with sufficient loudness 
and sufficient fidelity to the original, that verbal oratory 
will no longer be confined, as at present, to single rooms 
or halls. Thus, individual speakers will be able to address 
an unlimited number of audiences simultaneously. Indeed, 
at election times, we shall doubtless, before long, see the 
great party leaders addressing hundreds or maybe thou- 
sands of separate meetings distributed over the whole 
country at once. Different political parties will have to 
be allotted different wave lengths, so as to avoid a babel 
of opposing declamations, or the distressing possibility 
of an audience getting a speech of the wrong political 
flavour, and of having perhaps the most violent Bolshevist 
doctrines thrust upon it just at the moment that it was 
expecting the enunciation of the latest conservative 
principles. 








Labour and Trade. 
(From an article by Sir Alfred Yarrow in “ Yarrow’s 
Magazine.’’) 


THE “ ca’ canny ”’ practice is a fatal cause of the diminu- 
tion of output and the reduction of exports ; moreover, it 
deteriorates the character of every man who does inten- 
tionally less than he can; and anything that deteriorates 
character is bad, not only for the individual, but for the 
nation. 

I can quite understand how it is that the “ ca’ canny ” 
system has become almost an article of faith. If a body of 
artisans see that their job is drawing to a close and there 
is nothing to follow, one cannot be surprised that they 
wish to spin the work out so as to ensure employment for 
the longest possible time. This is only natural, and I 
fully sympathise with those who are misled by what, to 
them, is an honest conviction. I will even go so far as to 
say that it requires a certain amount of moral courage, 
under such circumstances, to continue to give a fair day’s 
work for a fair day’s pay. But those who think deeply 
must realise that, in the face of foreign competition, by 
spinning the work out and making it cost more, they are 
sacrificing their future prosperity for the sake of a tem- 
porary gain, because to obtain orders it is self evident 
that we must produce at least as cheaply as our com- 
petitors, and, if possible, more cheaply. 

A Dutch friend of mine who knows well what is going 
on in all parts of the world, writes :—‘‘ The miners and 
others may gain their point, but while they are gaining it, 
I know for a fact that the United States, Belgium, Japan 
and Germany are successfully drawing away British trade 
from the markets of the world.” 

The trade is going to those countries where the costs of 
production are lowest. Now, while this country has no 
wish to go back upon the shortening of the working hours, 
m accordance with public opinion, it will be evident to 
every thinking man that we shall have to face very serious 
issues in our efforts to offer our commodities at a price 
that will secure our trade in competition with those 
countries where the working hours are longer and the 
wages lower. As regards shipbuilding, it does not require 
the wisdom of Solomon to realise that but féw orders will 
come our way as purchasers cannot afford the present 
high prices. Take Belgium, for example,'a country which 
suffered enormously during the war. The working day, 
on an average, is twelve hours, and everywhere is found 
a combination of thrift with industry. ‘The energy of 
the Belgians is resulting in their being able to undersell 
this country. Only this week I came across a case of 500 
tons of steel bars being purchased by a British firm at 
£8 per ton below the home price. This is only one of 
many instances. 

It must not be thought that I am opposed to an eight- 
hour day, because I believe it is for the health and well- 
being of the nation. The length of time a man should 
work depends, in my view, upon the monotony of his job 
and its urgency. No man has ever attained eminence who 
has limited his day’s work to eight hours. But, on the 
other hand, if one works at a lathe month after month, 
as I did when a lad, the monotony is as much as anyone 
with a grain of mental activity can tolerate. I have the 
greatest sympathy with those who must work for their 
living at a monotonous and uncongenial job, and they 
should certainly have comfort and variety in their home 
life and facilities for their intellectual development. In 
connection with this, it must be borne in mind that the 
great men of the world have been mainly drawn from 
those who have worked for wages, and not from those 
who have inherited wealth. Therefore, every enlightened 
country should do all in its power to give the wage earners 
every opportunity for improvement. Meanwhile, how- 
ever, there are glaring inequalities as to the wage earners 
in various countries, and we shall have hard work to keep 
up our British standard and yet maintain our industries. 
Now that we are on the brink of national bankruptcy, 
everyone should exert himself to the utmost, be paid 
azcording to merit, and, in this so-called free country, 
n° restriction should be placed upon the right of every 
man and woman to rise by individual effort. It was to 
individual effort that this country owed its past exceptional 
prosperity. 

Judging from those of my people with whom I have 





come into~ personal contact—always a source of great 
pleasure to me—I feel convinced that all workers engaged 
by my firm desire only fair and equitable conditions, and 
T am certain that there is the same aim on the employer’s 
side. But in order to increase production, not only must 
good relations exist between employers and employees, 
but between the latter amongst themselves ; these should 
co-operate in helping one another and not quarrel over 
questions of demarcation. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Important Ironmasters’ Conferences. 


Important meetings of the manufactured iron 
trade last week sufticiently evidence that makers realise 
that prices must come down. The Staffordshire people 
met at Birmingham at the end of last week to talk over 
the bar iron situation. It was feared in some quarters 
that attempts to meet Belgian cutting in nut and bolt 
quality material might have a disintegrating effeet on the 
bar trade generally. ‘The whole market position, inelud- 
ing the condition as afiected by the inter-relations of 
the other home producing districts, was, therefore, brought 
under review. At the close of the Birmingham meet- 
ing it was stated that no change had been made in the 
basis prices. But it is understood that much more depends 
upon the meeting of the combined districts of the kingdom 
held in Manchester at the end of last week. The Manchester 
decision is not announced as I write this. But if a reduc- 
tion was resolved on it is pretty safe to assume that 
Staffordshire will follow suit. The position of the Stafford- 
shire mills has slightly improved on the week owing to 
the placing of a fair number of orders for urgent require- 
ments. While there is no speculative buying several 
contracts have been placed for material urgentiy wanted. 
Crown bars are selling at £30 per ton. It is obvious that 
the Belgians will dominate the nut and bolt section as 
things are now, and the feeling in some quarters is that 
this can be safely treated as a separate problem. The 
position is particularly anomalous as regards bars for nut 
and bolt making. Staffordshire mill owners have seen the 
business passing to outside competitors, who, in some 
cases, quoted as much as £10 to £12 below the basis price 
ruling here, though the more general difference has been 
£8 to £10. An effort is now to be made locally to retain 
the trade by dropping prices. Makers of Staffordshire 
marked bars are very well supplied with orders, and for 
merchant grades of unmarked bars there has been such a 
strong demand down to reeently that the mills have still a 
considerable amount of work in hand. ‘The insecure 
position of the market discourages buying. In very few 
directions is there any genuine activity of demand. With 
raw materials coming down, manufacturers are placing 
no more business than will cover immediate requirements. 
There is no temptation to speculate owing to the financial 
squeeze which has developed so startlingly during the 
pest few months. 


Ironworkers’ Wages. 


The secretaries of the Midland Iron and Steel 
Wages Board have officially announced that puddlers’ 
wages under the Board will remain unaltered from 
December 6th to February 5th next. This announcement 
is regarded as evidence that the accountants’ investigation 
for the past two months of the books of the seventeen 
firms associated with the Board, the regularly aseertained 
selling prices of which form the basis of the wages sliding 
seale, shows no increase. As one faetor which should 
operate towards steadying the market at the present 
time, this announcement has been received by sellers 
and buyers alike with unusual satisfaetion. 


Smelters in Conclave. 


As I write the pig iron firms of Derbyshire and 
Northampton and the allied districts are meeting to take 
joint counsel concerning what course to pursue respecting 
prices in face of the widespread demand by consumers 
for definitely lower rates, and, indeed, because of the 
actual reduction which many furnaces have already 
allowed. Before the end of the week it is assumed that 
their decision for or against a reduction, and if the latter, 
then to what extent, will become common property. 
Meanwhile, one can only write of the market as it presents 
itself in advance of the smelters’ gathering. It is known, 
however, that one of the most difficult points the meeting 
will have to decide is whether foundry iron shall be reduced 
as well as forge, and what is to be the new relative value 
between the two. Foundry iron eonsumers are continuing 
their tacties to force down values, and while it is true that 
sellers do not dominate the market as they have done for 
so long a period, they are resisting as far as possible the 
pressure, with the object, probably, of avoiding an ab- 
normal drop. Smelters say they can afford to wait, 
because they are experiencing very little demand, and for 
the time being business is not likely to be stimulated by a 
reduction. They argue, too, that coke producers must also 
bear their share in the revision. The equilibrium is being 
maintained by keeping production within the limits of 
consumptive demand. Numerous furnaces blown out at 
the time of the coal strike have not been re-started. 
Smelters are reconciled to the now obvious truth that 
prices have to come down, but they are anxious to take 
every precaution which can moderate the fall. Slight 
decreases have already been made in local irons. As 
already intimated, the values named here must be read as 
subject to any decision arrived at at this week’s joint 
conference of Midland makers. An impression has been 
created that Midland makers are generally reverting to 
the system of quoting for delivery to customers instead 
of at works. It is now stated, however, that it is 
without foundation, and that makers, for the present 
at all events, continue to insist on quotations at furnaces. 





Steel still Tumbling. 


Steel is still tumbling down. Prices of bright 
steel for engineering purposes are markedly falling, the 
result not only of Belgian competition in billets, which 
has placed a much cheaper material within the grasp of 
Midland bright steel makers, but also because of a big fal] 
in demand. This last is probably to be traced to a studied 
policy by consumers of standing off the market, being 
persuaded that the fall in prices for which they have long 
been waiting is now fairly at the market's door. Bright 
drawn bars of lin. basis are now £40 per ton, and black 
bars £27 or £28. Recently, bright bars have fallen £6 
to £8 per ton, and black bars £6. The high-water mark 
reached some time ago by bright descriptions was nearly 
£50 per ton. The market is not so firm for finished rolled 
steel bars, chiefly because they are now being so largely 
rolled from Belgian billets. It is possible to buy this 
finished steel at £21 per ton, but in this department 
Belgium is also a keen competitor at £18. Staffordshire 
steel hoops have been officially reduced 50s. per ton, 
making the figure £30 10s. per ton at works. Belgian 
billets sent here are this week obtainable at £13 10s, 
minimum, as against about £18 to £19 charged by British 
manufacturers. These low prices are being made possible 
by the Belgian rate of exchange ; but the British makers 
prefer to keep their mills idle rather than quote any such 
prices. ‘They are fortified in this attitude by a belicf 
in view of the wide need for steel that the present slunip 
will right itself in time. The current financial stress is 
proving an obstacle to the business with Belgium, an 
essential condition of which is the payment of “ cash on 
bill of luding,”’ as against the British system of a month’s 
credit, an accommodation of considerable importance to 
British buyers in the present state of the market. News is 
to hand of further reductions in American prices, but 
competition with that country is not a very serious factor 
with the rate of exchange against the American manu- 
facturer. There has been a further reduction in the price 
of steel wire rods and wire products. This is a field in 
which Belgium and Germany are both competing strenu- 
ously, though as regards the higher grades of wire the 
British mills have generally been able to hold their own. 
The basis for mild steel wire has been lowered 50s. to £5 
per ton, and there has likewise been a revision of the 
extras. Continental wire rods have been sold at £20 up- 
wards, against the home price of £27 10s. In one case 
business is said to have been done with a foreign exporter 
at £19 10s. delivered. Most of the mills hold good stocks ; 
consequently demand is very sluggish. 


Iron Tube Trade. 


Tt is said that the wrought 
makers are Meeting with German competition in foreign 
and Dominion markets, and they would very much weleome 
such a cheapening in the cost of material as would enable 
them to meet this competition. 


iron and steel tube 


Two-shifts System in the Engineering Industry. 


3irmingham employers note with satisfaction 
the refusal of the Government to amend the Women, 
Young Persons, and Children (Employment) Bill in the 
drastic fashion demanded by some members of the Labour 
party. As the Bill now stands, it provides that two shifts 
may he worked in “any factory or group of factories ” 
upon the issue of an Order asked for by the employers 
“and the majority of the workpeople concerned.” It 
provides, also, that “if any joint representation be made 
to the Home Secretary by organisations represencing the 
majority of the employers and workers in an industry or 
section of industry, to the effect that two-shift Orders 
ought not to be made” in respect of particular factories 
or workshops, no Order shall be issued. There are doubt- 
less serious objections to the large extension of the two- 
shift system in British industry. Where two shifts are 
the rule some workers must begin at &n inordinately early 
hour, while others must remain at work till late at night. 
To be precise, some must begin at 6 a.m., while others 
roust work till 10 p.m. One would not like children and 
‘* young persons” or women labour to be employed in 
these conditions where normal working hours can be 
arranged for them. Whether, however, employment on 
these terms ought to be accepted or not is primarily a 
matter for the judgment of the young persons or women 
concerned. Birmingham employers this week argue that 
at any rate the Bill itself provides sufficient safeguards for 
labour. In effect’ the measure leaves the whole matter 
in the hands of the workpeopie, and no one, therefore, can 
fairly charge any firm with selfishness who seeks to turn 
its present system of working into two-shifts time. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


THE markets in Manchester are now in a thor- 
oughly demoralised state, and business seems to have been 
reduced to the smallest possible scale and to be done merely 
to provide for immediate wants. There are, of course, a 
great many contracts in course of completion, and this 
fact means that manufacturers and merchants have still 
work to do; so that the position does not seem to be 
nearly so stagnant as it really is, but there is a good deal 
of apprehension as to the prospects for the new year. 
Those consumers who have contracts running with a 
clause providing for increased prices in the event of a 
rise in costs, are now beginning to inquire whether they 
ought not to be charged lesser prices for future deliveries, 
because the markets are taking a downward course. The 
answer is, of course, that there is no reduction in costs, 
and hence that any reduction in prices has nothing to do 
with them; but it is increasingly noticeable that the 
consumer is by no means satisfied with this reply, and 
perhaps some are already contemplating litigation. There 
is another class of contracts which provides for increases 
where there is a rise in the official prices, and it is easier 
to argue here that if there be a decrease then allowances 
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ought to be made. Here the answer is that there has-been 
as yet no official decrease ; and it will be a pretty question 
for the courts to decide whether an actual market decrease 
is really equivalent to an official reduction. For instance, 
it is absurd to say that bar iron is now worth £30 10s: per 
ton, and yet that is the official price. One cannot help 
thinking that perhaps costly litigation on this point may 
in the end prove a good thing, if it demonstrates the 
folly of tampering with the good old principle of selling 
and buying at fixed prices. 


Metals. 


The market for the non-ferrous metals has been 
recovering slowly and tentatively from the semi-panic 
which occurred at the end of November. This fright 
brought standard copper down to £75 per ton. It.is obvious 
that copper is now below the present cost of production, 
but, of course, that does not mean that it cannot go lower ; 
and, again, it is not yet true that the prices for manu- 
factured copper and brass are below the cost of production. 
On the contrary, many of those prices are still showing 
extravagant profits, even after the reductions which have 
been made up to date. The price of copper sheets was 
reduced to £136 per ton, and that of copper tubes to 
1s. 64d. per lb., and of brass locomotive tubes to Is. 4d. 
per Ib. ese reductions correspond with the fall in the 
raw metal, but they are relatively just as extravagant 
as they ever were. Yellow metal sheets—4ft. by 4ft. 
braziers—have been reduced beyond the fall in the raw 
metals, and are now £10 cheaper than copper 4 by 4 
braziers, whereas for a long time they had been ridiculously 
quoted at a higher price. One waits now to see a corre- 
sponding alteration in the price of brass condenser tubes. 
The market for tin threatened at one time to come down 
to £200 per ton, but there has been a rally in this market. 
Tn one or two cases business was actually done at £200, 
and one has the impression that there has been some rather 
reckless ‘ bearing”? in tin; but one is inclined to think 
that it has been done by outsiders who are not acquainted 
with the ins and outs of the market, and that they are 
simply asking for trouhle. Spelter and lead have both 
rallied from the lowest prices. There are people in the 
market who argue that spelter is below the cost of pro- 
duction, and that may be true here; but one is very 
doubtful whether it is true in Germany or in Belgium. 


Foundry Iron, 


The position in foundry iron here seems to be 
more unsatisfactory thai ever. The larger buyers are 
keeping off the market, and seem quite to despise the 
concessions, amounting to 15s. or perhaps in extreme cases 
to 20s. per ton, which have lately been offered to 
them. Their contention is that they ought to be supplied 
at not more than the theoretical cost of Cleveland No. 3 
delivered in Manchester, which is something under £12 5s. 
yer ton. But now there comes a rumour that the Cleve- 
and ironmasters are thinking of reducing their price of 
£11 5s. on trucks, and in that case it is obvious that con- 
sumers of foundry iron here would again modify their 
views. To meet this reduction there would have to be a 
tremendous cut in the Midland prices, and if it is made all 
at once there will be difficulty to avoid a panié in the 
market. Altogether, the outlook is very much disturbed, 
but buyers can probably wait through this month before 
they begin to feel inconvenience from a diminishing 
stock of foundry iron. The lower grades of pig iron are 
all weak, and it is said that there is a probability of some 
reduction in the prices for hematite, although they are 
still moderate compared with Midland common iron ; 
and, moreover, the makers are generally well supplied 
with work to keep them going over January and February. 


Scrap. 


The market for scrap is very quiet, and buyers 
are doing practically nothing; but so far as cast scrap is 
concerned, the prices are steadily held. No change has 
been made by dealers, while pig iron has been coming 
down by 15s. or 20s. per ton; but, of course, the reason 
given is that the price of cast scrap has never followed 
the higher prices of foundry pig iron in Manchester. 
Nevertheless, consumers think that they ought to receive 
some benefit from the fall in pig iron and are waiting for it. 
For heavy wrought scrap consumers will now pay only 
£8 10s. per ton delivered to the works, but there has been 
no reduction in the price of bar iron, so that scrap stands 
at £8 10s. and bar iron at £30 10s.—a position which 
cannot last very long. There is absolutely no trade in 
steel scrap, and no prices are quoted. 


Liverpool Engineering Scciety. 


At a meeting of the Liverpool Engineering Society 
held on December Ist a paper was read by Mr. G. Kenyon 
Bell, A.M. Inst. C.E., on “‘ The Design and Construction 
of Large Commercial Fuel Oil Depéts.” The author 
divided the types of storage accommodation into main 
groups. In the first category he classed such reservoirs as 
those which are used for crude oil in certain parts of 
Canada, and which are excavated out of the ground, the 
walls being lined with timber and the bottom puddled 
with clay. The second grovp, with is by far the most 
common, provides for storage above ground in reservoirs 
of steel or concrete. As examples, the author mentioned 
the reinforced concrete tanks at Richmond and San Luis, 
in California, and the more recent tanks to hold 60,000,000 
gallons at Rosyth, which have been described in THE 
ENGINEER. The more usual form of container, the author 
said, was a cylindrical steel tank, of which the 2,000,000- 
gallon size was probably the most suitable. He gave as 
& typical example a tank, 114ft. 6jn. diameter by 32ft. 
high, with a bottom plate of jin., the first or, lowest course 
of wall plates being gin. thick and the roof of the lightest 
possible construction supported from a steel tower. The 
great advantage of such tanks is the small space occupied 
for the amount of oil they contain, while in the case of 8 
fire it was seldom that a whole tank collapsed. On the 
other hand, an advantage possessed by the concrete tank 
was that the oil contained in it was not affected to a very 
great extent by atmospheric temperature fluctuations 
80 that the amount of steam hea required remained 
fairly eanstant any one nessen of the year, Tha 





author described systems of lay-out, fire protection, 
drainage, fire-fighting appliances, foundations and pipe 
lines. 


Manchester Association of Engineers. 


At its quarterly meeting to be held on Saturday 
next, it is proposed to amend the rules of the Association 
to add to the membership a student members’ section for 
young men between the ages of seventeen and twenty-five 
years who are engaged in study or employment with a 
view to qualifying themselves as engineers. At the same 
meeting the Council will propose that the age limit of 
associate members be raised from twenty to twenty-four 
years of age. The aims of the proposed students’ section 
are to promote the interests of the junior members and. 
in particular, to bring them together with the object of 
improving their professional knowledge by the exchange of 
opinions and ideas at meetings, at which papers will be 
read and discussed, by paying visits to works, and generally 
providing opportunities of professional improvement. I 
feel confident that there are large numbers of young men 
in the Manchester district that will be eager to have an 
opportunity of becoming associated with this movement. 
emanating as it does from such a source, and the Council 
of the Manchester Association is to be congratulated on its 
enterprise. 


The Cotton Industry. 


As a result of a ballot of the members of the 
Master Cotton Spinners’ Federation, Monday last saw the 
commencement of a general system of half-time working 
in the cotton spinning trade, under which the employment 
of 120,000 workers is reduced to three days per week, 
namely, on Wednesday, Thursday and Friday. Coming 
as it does just before Christmas, this drastic curtailment 
of employment in the Lancashire manufacturing towns 
is a serious matter. In Oldham alone, with its 50,000 
workers, the loss in wages is estimated at £100,000 per 
week, and there are many other towns where the effects 
will ke nearly as badly felt A very great strain is being 
put upon the local labour exchanges, owing to the thou- 
sands of demands which are daily being made for grants 
under the Unemployment Insurance* Act. Although the 
condition of the engineering trade in Lancashire is much 
better than that of the textile industry, the outlook for a 
large number of firms is anything but satisfactory, and 
many shops have reduced the number of workers very 
considerably The effects of high wages, coupled with the 
dearness of money and overwhelming taxation, are being 
severely felt, and firms which formerly in slack times 
made for siock find such a course is now a financial 
impossibility 








SHEFFIELD. 
(From our own Correspondent.) 


Engineers and Sheffield’s Waterway. 


THERE were two or three matters to which I was 
unable to refer in my letter last week, but which are quite 
too interesting to be allowed to pass without comment. 
The first relates to the use of the canal for commercial 
purposes. There is a good waterway giving Sheffield a 
navigable route to the sea. and in past years a considerable 
weight of traffic to and from the East Coast has been water- 
borne, coals and metals figuring largely in the list of goods 
thus dealt with; but the Sheffield and South Yorkshire 
Canal, in spite of earnest efforts made locally to save it 
as a useful means of transport, appears to have fallen 
on such evil days that of late those concerned have 
despaired of its preservation, to say nothing of its improve- 
ment and development. Just recently, however, an inci- 
dent occurred which ought to revive the agitation and 
give a fillip to the work of the canal reformers. The 
Appleby Iron Company, of North Lincolnshire, now owned 
by the United Steel Companies, Limited, required a new 
rolling mill, and the contract for it was placed with Davy 
Brothers, Limited, of the Park Ironworks, Sheffield, 
builders of the Morgan continuous wire-rod rolling mill 
at Templeborough. Davy’s are just now delivering 
various parts of the mill, but it was found that two 40-ton 
castings were too large to be taken on the railway, whilst 
their passage by road transport was precluded because the 
weight of the castings far exceeded the limit allowed to 
pass over many of the Lincolnshire bridges en route. The 
only method of carriage left was by the canal, and even 
there no such weight had previously been accepted, the 
record standing at 30 tons—an armature brought by canal 
for use at one of the Sheffield Corporation’s power stations, 
the landing of which involved a rather bad accident. 
Davy’s, therefore, conveyed the castings by road from 
their works to the Tinsley Wharf, constructed a special 
derrick crane for the purpose, and swung the heavy masses 
of metal into the waiting barges without the slightest 
hitch. The interesting operation was in the skilful hands 
of Mr. C. Bardsley, the company’s assistant engineer, who 
had the derrick crane put aboard and conveyed to the 
point of disembarkation—Kead by—where it was re-erected 
and used in lifting the castings on to special trucks for 
conveyance to the works of the Appleby Iron Company. 
It may be added that the motor power of the new mill, 
when completed, will be 18,000 horse-power, and the mill 
will be one of the largest of its kind in the country. Each 
of the castings transported are 20ft. by 14ft. 3in. and 5ft. 
deep. Really, the incident ought to ensure that the whole 
question of the future of the Sheffield waterway is recon- 
sidered. 


A New High Speed Material. 


The second matter refers to a demonstration 
held here last week of the cutting powers of a new material 
for the production of high-speed tools. In the last few 
years there haVe been mantifactured in Sheffield high-speed 
Steels without the use of the alloy tungsten, hitherto 
ope regarded as the essential alloy of such tool steel, 

‘he material now referred to is non-ferrous, and bears the 


neme Cooperites-an American invention, I¢ was first 
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developed in the Cooper Research Company’s laboratory 
in Cleveland, Ohio. The English rights have been ac- 
quired by London interests, who are carrying out experi- 
ments at a Sheffield steel works, where the demonstration’ 
was conducted. The basis of the material is nickel, and 
there are added tungsten, silicon, molybdenum, aluminium 
and zirconium—the latter up to 15 per cent. These in- 
gredients are melted in a crucible furnace, cast into tools, 
and ground, no heat treatment being required. The 
material has a fine silky fracture, and, it is claimed, is 
free from shrinkage and blow-holes. Tools made from it 
have been tried by the Sheffield Testing Company, with 
very interesting results. For the tests, the results of 
which were submitted to the visitors for inspection, the 
tools used were fin. square, depth of cut 3/,,in., traverse 
per revolution 1/,,in., cutting speed 123ft. per minute, and 
the weight of material removed from the test bar 4.85 lb. 
per minute. One tool ran for 9 min. 6sec., and another 
for 14 min. 39 sec., the report in the latter instance being 
that at that time the tool was “slightly worn, but still 
cutting,” while a tool of high-speed steel was said to have 
been “done up” after 2?min. Whatever the future of 
the new material may be, the experiments are certainly 
interesting, though there is, no doubt, a great difference 
between such tests and the long “ workshop ”’ test. If, 
however, the tool proves to be all that is claimed for it, 
the margin between the two kinds of high-speed cutting 
material under precisely similar tests seems to be a suffi- 
ciently wide one to remove any fears on that score. The 
material, by the way, was melted in an oil-fired crucible 
furnace—a Sheffield invention—coke giving place to pre- 
heated air and creosote oil. 


More Concessions to Workers. 5 


Finally, I should like to have referred last week 
to a settlement recently brought about in the engineering 
trades here which affords satisfaction to all concerned— 
especially the men—-and will take an opportunity of doing 
so now. At the Sheffield headquarters of the Engineering 
Employers’ Association, a long conference was held with the 
men’s representatives, the point at issue being-as to which 
further departments the provisions of the York agreement 
should be extended, and applications were made by various 
trade unions concerned. In the end the following agree- 
ment was reached :—‘‘(1) That an agreement, dated 
April 6th, 1920, between the Engineering and National 
Employers’ Federation and the following unions, viz., the 
Workers’ Union, National Union of General Workers. 
National Amalgamated Union of Labour, National Union 
of Enginemen, Firemen, &c., and subsequently agreed 
to by the Iron and Steel Trades Confederation and the 
Winding and General Engineers’ Society, and which 
agreement was originally to apply only to the members 
of such unions employed in federated engineering and 
boiler shops and foundries, shall be extended to all semi- 
skilled and unskilled men engaged in rolling mills, forges 
and press shops and steel departments and subsidiary 
classes of men attached thereto who are employed on the 
47-hour week and who have hitherto received the engineer- 
ing code of working conditions for this district. (2) This 
agreement does not apply to those men in the building 
trades who are paid the public building trade rates. (3) 
This agreement shall come into operation as from the 
beginning of the first full pay period following December 
Ist, 1920." The agreement, which was signed by the 
representatives of all the unions named above, gives 
improved working conditions to overtime, night shift, 
and week-end workers, and will directly benefit many 
thousands of men. It is simply another evidence of the 
willingness of employers to make all reasonable concessions 
to their employees, and it would now be rather refreshing 
if the latter would take a hand at dealing out advantages 
and benefits and make a beginning by increasing the rate 
of production. It is a fact that unless something of the 
kind is done very soon the question of whether or not they 
can profitably carry on will present itself to many firms in a 
definite manner. I find, however, that the opinion is 
gradually taking shape that the top of the market has been 
reached for practically all purposes. It is certain that 
iron and steel prices will have to give way by some means 
in face of the severe competition from the Continent, and 
the feeling is that one of those means, as the prices of 
commodities ease, will have to be wages. At the same 
time it is fully recognised by employers that such a thing 
need not occur—that, in fact, wages might even advance— 
if a more general system of payment, to some extent, by 
results were-in operation. Output would then rise auto- 
matically, and that very fact would not only improve 
the national trade balance, and, consequently, exchange 
rates, but would assist the worker by accelerating the fall 
in commodities. . But it seems the most difficult thing 
imaginable to get the workers to see the matter in its only 
true light. : 


Firm Prices’ Coming Back. 

There is, I find a certain amount of endorsement 
of the Premier’s gloomy speech, so far as it affects this 
district, but the underlying opinion seems to be that it 
was a trifle overdone. Manufacturers here know very 
well the probability is that a lean time for them will come 
with the turn of the year. They are not anticipating any- 
thing else ; but at the same time they are aware that the 
trouble hinges almost entirely on the question of prices 
and conditions—in which the prevailing heavy burden of 
taxation has a conspicuous part. As soon as ever markets 
can be assisted to a sufficient readjustment there will be, 
it is believed, a considerable quantity of business coming 
forward at a lower level of rates, and Sheffield is in the 
happy position of making the materials which an enormous 
variety of industries are compelled to use in their manu- 
factures. There is already evidence that firms are begin- 
ning to see their way through the present morass, for 
within the last few days I have received a circular from a 
well-known engineering concern in these ts explaining 
that for the next six months, at any rate, the clauses in 
its contracts protecting it against increases in the 
price of materials or advances in wages, &c., are to be 
6liminated, leaving it at liberty to quote firm prices 
to all customers, is is explained as a firet step toward 
the restoration of pre-war conditions, and there is no doubt 
the majority of firms will soon be taking a similar course, 
thua daeing away with ane af the difianities which oversees 
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buyers say they have been experiencing for so long and 
which has kept them off the market when they would 
otherwise have been placing considerable orders. Firms 
that have done large business in the past with Russia 
and the Argentine do not seem very hopeful of any imme- 
diate improvement in either country. Makers of agricul- 
tural implements and machinery are chiefly concerned. 
They tell me that, so far as Russia goes, they are building 
up no hopes for some time to come, because the country 
appears to have nothing to sell. There must be an abun- 
dant corn harvest in Russia before anything like reason- 
able conditions can be hoped for. 








General Conditions. 


There is no doubt about it that as Christmas ap- 
proaches so does the number of the unemployed in Sheffield 
increase. It is a distressing fact, which the Corporation 
authorities are endeavouring to meet by putting public 
works into operation and so attempting to absorb some of 
the men thrown idle. The Government is making a grant 
of £100,000 for the formation of an arterial road to encircle 
the city, connecting up the various main tram routes which 
radiate from the centre. Work on the first instalment 
of the road is to be put into hand at once, providing work 
for at least 600 men during the whole of the winter. The 
road will have a uniform width of 120ft., with a double 
tram track, carriage-way, grass margin and footwalk. 
But there are already between 4000 to 5000 men unem-. 
ployed in Sheffield. Notwithstanding this gloomy side 
of the picture, I am told that after Christmas, Steel, Peech 
and Tozer contemplate re-starting most of their steel 
furnaces which have_been idle for some time. That, if 
true, will bring an appreciable measure of relief, and the 
developments at Hadfield’s new foundry will mean the 
eventual employment of 1000 men. Hadfield’s, too, have 
recently started up a couple of rod-rolling mills, electrically 
driven and of the most modern design. The Old Park 
Forge people have opened a foundry for steel castings, 
an electric steel-melting furnace having been installed, 
and a new drop-stamping plant has just been put down 
for the Sheffield Die-sinking Company. 





NORTH OF ENGLAND. 
(From our own Correspondent. 


Rise in Wages and Steel Prices Arrested. 


THE latest report of the joint secretaries to the 
Board of Conciliation and Arbitration for the Manufactured 
Tron and Steel Industry of the North of England affords 
one more indication that high-water mark has been reached 
as regards selling prices and wages in the iron and steel 
trade. Since the beginning of last year prices have rapidly 
ascended, and under the sliding scale wages have followed 
suit. The total advance in wages since March, 1919, has 
been 135 per cent., and the average selling price of the 
products of the affiliated firms has advanced from 
£16 12s. 11.34d. in the first two months of 1919, to 
£30 Os. 8.2ld. in the two months ended October last. 
This last ascertainment, however, represents a fall of 
2.73d. per ton, as compared with the preceding two 
months, and accordingly wages for the next two months 
remain unchanged at 230 per cent. above the standard. 
The following advances have accrued this year :— 


Date Percentage 
of Amount. above 

Advance. Standard. 
February 2 ghee 2 155 
March 29 ... 10 165 
May 31 ~ 20 185 
Avueust 2... ... 30 215 
September 27 ... 2, MOAB S38 230 
December 2 no change... 230 


The sales for the two months ending October 31st totalled 
7497 tons, comprising 7397 tons of bars and 100 tons of 
angles, as compared with 7658 tons in the previous two 
months. i Was 


Trade Reaction. 


There appears to be little doubt, naw, that diffi- 
cult times are ahead for industry generally. In almost 
every section of trade there is a falling off, prices are 
declining, and the outlook for new business in the coming 
year is extremely gloomy. The iron and steel works in 
the North of England still have a fair volume of orders in 
hand, but they are being worked off, with practically 
nothing being done in the way of new business. Foreign 
competition is growing keener, and semi-finished material 
is being offered in this country at pounds below the home 
price. This fact, coupled with the slackness of the general 
world inquiry, creates a situation of exceptional difficulty, 
and it is increasingly evident that a substantial reduction 
in prices will have to be effected. 


Cleveland Iron Trade. 


Although pig iron prices in other districts have 
been lowered, Cleveland makers are quite undisturbed, 
for their quotations are still below those of other areas. 
There is not at present the slightest indication of any 
break in Cleveland pig iron prices. The supply still falls 
far short of the demand, and although inquiry from abroad 
has ceased, the home market will readily absorb all the 
foundry iron available for some time to come. When it 
is stated that the number of furnaces has fallen from 
twenty-eight at the beginning of the year to twenty at 
the close, one reason of the shortage is apparent. Possibly 
ere long some of the furnaces now producing basic iron— 
of which there are nineteen—may be put on to Cleveland 
iron, as fair quantities of basic iron are being imported 
from abroad ; but even so the home demand is sufficiently 
strong to absorb it all, leaving no surplus for export. 
Thus, there is no likelihood of the raising of the export 
embargo on foundry iron, and no need either, seeing that 
the foreign trade is dead at the moment—killed by high 
prices and adverse exchanges. One minor change has 
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been made this week in prices, the home quotation of 
siliceous iron having been dropped from 255s. to 245s. 
per ton. This reduction, no doubt, is due to the fact that 
there has been rather more of that class of iron on the 
market lately, and the premium was rather high. Other 
prices, however, are very firm. 


Hematite Pig Iron. 

A quiet state of affairs prevails in the East Coast 
hematite pig iron trade. There is absolutely no foreign 
inquiry, and buyers at home are also inclined to hold off, 
hoping that falling freights may lead to cheaper iron. 
But no change has been made this week, and, as a matter 
of fact, makers are not pressing iron on the market. They 
have plenty of orders on hand to keep them going, and 
though willing to sell forward, are not in a position to 
supply much prompt iron. 


Iron-making Materials. 

Coke supplies are now on quite an adequate 
scale, but the price is still 62s. 9d. per ton for ordinary 
qualities, and 65s. 3d. for better brands at the ovens, and 
it is held that these figures will have to be reduced before 
Cleveland pig iron can become cheaper. The foreign ore 
trade is quiet, but a little more activity has been mani- 
fested, and business may improve after the turn of the year. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade there 
has been a little more inquiry, but the position on the 
whole is very unsatisfactory. A reduction of 50s. per ton 
has been made this week in the price of common iron bars, 
but even at £27 10s. per ton they are far above the price 
quoted by Belgian makers. The steel makers, however, 
decline as yet to reduce their quotations, which are firmly 
held. 


The Coal Trade. 


The Northern coal market is not in any appre- 
ciable way improved; but rather the opposite. The output 
in both Northumberland and Durham is gradually and 
consistently improving, while, on the other hand, the coal 
control is gradually relaxing its grip, so that on the 
surface the position ought to be much more favourable 
than has been the case for years past. The facts are, 
however, that there is next to nothing being transacted 
for overseas, exporters in almost every case preferring to 
do nothing at all rather than pay the present inflated 
prices. So far, the collieries have been able to carry on 
with comparative comfort, by reason of the large home 
demand, together with existing contracts, but these are 
running out, and, moreover, are not always honoured by 
taking out the full quantities, and when they are nearing 
exhaustion the expected further break in the market 
would seem to be a certainty. The heavy fall in prices 
recorded in last week’s letter has not as yet helped matters 
in the least, the feeling still being that coal values will 
have to drop very much further before it will be safe 
to fix up next year’s contracts. The figures do not show 
much alteration this week, but are merely nominal, and 
through second hands it is possible to discount them by 
10s. per ton or more. There is a rather larger call for fuel 
for the home market, and for gas and other industrial 
inland undertakings the dispatch of gas coal and other 
manufacturing sorts is considerable. Bunkers are quiet, 
and with ample supplies it is possible to do business at 
from 60s. to 70s., according to class. Nothing is being 
done in coke, and with increasing stocks coupled with a 
slow demand, the position is weakening daily. Within a 
week gas coke has fallen in price by 20s. per ton. 








SCOTLAND. 
(From our own Correspondent.) 


Valuable Slate Discovery. 


Ir is reported that there are prospects of an 
extensive development of slate quarrying in Luing, 
Argyllshire, with the provision of work for thousands of 
workers. Rich seams of slate have been uncovered. 
During the past year considerable quantities of débris 
have been removed and slate beds of first-class quality 
ean be traced downwards to a depth of over 700ft. It is 
said that the slate resembles in quality the best grey-blue 
variety at Delabole, which is a first-class recommendation 
of quality and durability. There is no doubt that the blue 
beds underlie practically the whole area of this quarry, 
and will afford tons of slates for many years. It is assumed 
that several chambers can be opened on each side of the 
adit, and would yield not less than 1} million cubic feet 
of slate rock. Other series could be opened throughout 
the whole width of the property. It is intended to intro- 
duce the most effective machinery into the quarry, and 
it is anticipated that several thousand men will be em- 
ployed. Completion of this scheme would give general 
satisfaction, in view of the enormous demand for slates in 
connection with house building in Scotland. The quarries 
are under the management of Messrs. H. and J. S8. 
MacCowan. Luing is an island, six miles in length, and 
is situated off the Argyllshire coast, north of Jura. 


Shipbuilding Crisis. 

The cancellation of shipbuilding orders continues, 
and unemployment is growing. Within the past few days 
six steamers have been cancelled, while there are rumours 
of others and also of numerous suspensions. One large 
firm in Greenock had two contracts for large steamers 
stopped at the last moment, while an engineering firm in 
the same district had orders for over a dozen engines 
cancelled within the same period. Orders for four large 
intermediate passenger and cargo steamers for the Lloyd 





Royal Belge Society of Antwerp have been cancelled. 
The vessels were to_be of 10,000 tons each, and two were 





Deo. 10, 1920. 


_— - 





to be built at Greenock and two at Dumbarton. In addi. 
tion, the Lloyd Royal Belge has decided to slow’ down 
operations at its own yard at Whiteinch, Glasgow. Tho 
present rate of exchange makes the cost of building to 
the Belgian owner twice as much as to the British owner, 
and the former also finds that in the open market vessels 
can be bought at £8 per ton less than the net cost of pro- 
duction in its own yard at Whiteinch. High costs of 
production, the falling freights, the sales of German 
steamers, and industrial unrest all contribute to the 
present state of affairs, and it is constantly being assertec| 
that owners cannot afford to contract at present prices of 
production. 


Pig Iron. 


The position in the Scotch pig iron market is 
without change. Foundry and hematite qualities are 
scarce, and supplies are barely sufficient for the home 
trade. Export is very small, but in any case the demand 
is meagre. Both home and export prices are reported 
easier. 


Finished Iron and Steel. 


The steel works have fair orders for plates, but 
it seems inevitable that some at least must sooner or later 
be affected by the cancellation of shipbuilding orders, 
Sectional material is very slow. A number of works are 
meantime running their bar and angle mills from day to 
day, and short time will have to be resorted to very soon 
if there is no inerease in tonnage. Steel makers are very 
unwilling to reduce prices further at present, but. in all 
probability another drop will be announced before the 
close of the year. Orders for steel sheets and galvanised 
material are now very scarce. Bar iron makers are not 
quite so badly off, but, nevertheless, they are beginning 
to feel some difficulty, and some are already on the hunt 
for specifications, Prices are easier. General exports are 
only moderate. 


Coal. 


Business in the Scotch coal trade is still rather 
disappointing. Markets are quiet all round, and there is 
no apparent keenness to purchase either for home or 
export delivery. House coal is not so busy as is usual at 
this season of the year. Railway and gas companies are 
adding to their sadly depleted stocks whenever possible, 
and the ordinary industrial demand is fair. Shipping is 
very slow, especially at the East Coast ports, and quan- 
tities of Fifeshire and Lothian fuel are being sent to the 
western district for shipment. Consignments to Ireland 
are being very strictly supervised, both as to quality and 
quantity. It is almost impossible to secure permits for 
Lanarkshire coal. The aggregete shipments from Scottish 
ports during the past week amounted to 142,085 tons, as 
compared with 130,169 tons in the preceding week and 
274,175 tons in the same week in 1913. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Outlook. 


THE question as to what 1921 has in store for the 
coal trade continues to be the most important subject 
at the moment. Not only is current business very much in 
abeyance, but contract operations over next year are at a 
standstill. The general opinion is that prices must come 
down materially below those ruling for prompt cargoes, 
and no one apparently is prepared to buy except at a con- 
siderable discount upon present The outlook is 
altogether too uncertain for buyers to enter into contracts 
without more than ordinary consideration. Furthermore, 
there is the attitude of the French Bureau des Charbons, 
and the heavy influx of American coals to Europe. The 
question is whether the French Bureau has fixed its prices 
too low and whether South Wales coalowners’ ideas are 
too high, so that the mean between the two is the mark 
round about which values will prove a workable. basis. 
So far as American competition is concerned, it must not 
be taken too seriously, though for the moment it is serious 
because of its stagnating effect upon our market. The 
point is how long can Americans send coal to Europe at a 
loss ? How long can American ships run from Hampton 
Roads to Antwerp at 5.75 dols. ? Such a rate of freight 
means a certain loss. Furthermore, assuming the price of 
Welsh coals falls to a slightly lower level, the question 
must be asked, How long will consumers abroad take 
American coal? Already the greatest difficulty is being 
experienced in France in getting rid of the American pro- 
duct shipped there in recent months, and there is not the 
slightest doubt that consumers would much rather pay 
more money and have standard Welsh coals than have 
American coals. Stocks of the latter, however, have to be 
worked off, and so for the time being quiet conditions 
in the South Wales eoal trade must obtain. 


Coalowners and Reprisals. 

The latest information is that the French Bureau 
des Charbons has fixed 72s. 6d. f.o.b. for best Admiralty 
large coal and 45s. f.o.b. for best small steams as the basis 
upon which it will consider French importers entering into 
contracts over 1921. South Wales coalowners, as previously 
pointed out, have not shown any disposition to put up the 
white flag in face of the attitude of the French authorities. 
Rather has the tendency on their part been to stiffen their 
backs, and show a bold front by organised effort. As a 
matter of fact, the Commercial Committee of the Coal- 
owners’ Association met last week and framed a recom- 
mendation that minimum f.o.b. prices should be fixed and 
that this minimum scale should be on the basis of 82s. 6d. 
per ton f.o.b. for best Admiralty large and 60s. for best 
smalls. These prices, it will be noted, are 10s. and 15s. 
respectively below those fixed by the French Bureau des 
Charbons. The Commercial Committee’s recommendation 
came before a meeting of the general body of coalowners 
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on Tuesday, but the Committee’s recommendation was not 
adopted, and the whole matter was deferred. This action 
was by no means unexpected, inasmuch as the’ prices put 





forward by the Committee were #egarded by many coal -’ 


owners a8 too low. Quite recently a certain ‘amount of 
business was fixed up over 1921 on the basis of 90s. to 95s. 
for best large, and for the Association now to agree to 
§2s. 6d. means that awkward questions would arise. 
Certainly those buyers who purchased at 90s. to 95s. would 
want some consideration, even if their contracts were not 
entirely cancelled, thus enabling them to commence.on the 
same footing as other buyers; but quite apart from this 
side of the question, and thw fact that the largely increased 
cost of production must be taken into consideration, the 
fact could not be overlooked that in fixing a minimum 
schedule there was also the danger of its forming also a 
maximum. Whatever the coalowners set down as the 
minimum would be interpreted by buyers as the owners’ 
views as to the value of the coals, and consequently buyers 
would certainly not offer more, and once an individual 
owner agreed to sell at the minimum, then other owners 
would have very great difficulty in securing any price in 
advance of it. In all the circumstances, it is not surprising 
that the coalowners as a body decided for the present to 
defer the whole subject. 


The Tin-plate Industry. 


Congequent upon the depressing outlook, notices 
were served on Monday last to workmen engaged at many 
works in the tin-plate trade, the number of employees in 
various parts of South Wales and Monmouthshire amount- 
ing to 12,000. The notices served are to terminate con- 
tracts in twenty-eight days, but it does not of necessity 
follow that at the end of that period suspension of work 
will take place. The probability is that in many cases work 
will be continued on day to day contracts, as owners are 
endeavouring to do their best to tide over what is expected 
to be a most critical period in the industry. For some time 
past merchants have been refraining from buying supplies 
of tin-plates in the expectation of prices coming down still 
further, notwith.tanding that works state that at present 
they are losing on account of the high cost of production. 
In some quarters the action now taken im serving notices 
is interpreted as a measure to force merchants to come into 
the market to buy. Undoubtedly, the depression existing 
in the industry is caused largely through adverse exchange 
rates. For this reason the Scandinavian markets, which 
formerly were supplied from this district, are now, it is 
stated, getting their requirements from Germany. The 
fact of Welsh bars being reduced in price to £17 10s. may 
assist the position, but fears are entertained that at the 
end of this month 50 per cent. of the tin-plate mills will 
cease operations and that the steelworks of Messrs. Richard 
Thomas and Company will also close. 


Steelworkers’ Wages. 


Members of the South Wales Siemens Steel 
Association have now replied to the claim of the men 
engaged in allied trades connected with the steel industry 
for a 15 per cent. increase in base rates, the same as 
granted to the workmen in the tin-plate trade. The 
Association states that it is unable to accede to the request 
and points out that in the present state of trade the time 
is considered inopportune for a demand for increased 
wages. At the last meeting of the men the feeling of a 
large section was strong on the question, and some ex- 
pressed their desire to adopt drastic action immediately. 
The members affected by the decision of the Association 
belong to the Dockers’ Union, Welsh Artisans, Electrical 
Trades Union, Amalgamated Engineering Union, Boiler- 
makers, Patternmakers, Operative Bricklayers, Moulders 
and General Workers. Their number is about 5000, and 
although they form only 25 per cent. of those engaged 
in the general steel industry, cessation of work on their 
part will involve the whole of the other workmen, as they 
are key men. The Association at its last meeting decided 
to reduce the price of steel bars from £18 10s. to £17 10s., 
in order to endeavour to cope with foreign competition. 
One interesting development in connection with the steel 
trade is the action of Mr. F. Mills, the chairman of the 
Ebbw Vale Company, and his co-directors, who have 
invited representatives of the workmen and departmental 
managers to meet and consider reasons for the present 
high prices of products and to suggest methods by which 
reductions can be effected. Mr. Mills has stated that it 
was not so much the individual earnings, but the shortness 
of output that was the trouble—lack of endeavour and a 
general disinclination: to work that were really sending 
the costs up. There was no need for any individual's 
earnings to be interfered with, except in so far as they were 
governed by the selling price of the commodity, snd the 
basis of that could be found in greater production, less 
waste, the consuming of fewer stores, general economy, 
all of which could be achieved if both sides met with a 
determination to doso. They had given Labour its oppor- 
tunity to take a hand in the running of the concern, and 
he was pleased to say that the trades union leaders had: 
accepted the proposal. 


Slump in Shipping. 


Outward coal freight rates continue at the 
lowest level they have touched this year, and it is generally 
recognised that they do not provide anything of a remu- 
nerative character. The position is undoubtedly serious 
for many owners, particularly recently formed shipping 
companies owning tonnage purchased at inflated values. 
An illustration of the severe fall in tonnage values is 
afforded this week in the case of a steamer of 8400 tons 
deadweight built four years ago. Thé steamer has just 
changed hands for £110,000, or about £13 per deadweight 
ton. In the early part of this year it was valued at 
£240,000, and it is doubtful whether to-day it could be 
built for less than £220,000. The steamer has a time 
charter of 27s. 6d. per deadweight ton to run for close 
on another six months. 


Development of Industry. 


Mr. W. H. Evans, one of the senior officers of the 
Department of Overseas Trade of the Board of Trade, has 





recently been in South Wales, where he addressed the 
Cardiff Rotary Club and the Newport Chamber of Com- 
merce. Mr. Evans pointed out the necessity of recovering 
old markets, and said the South American*markets in 
particular required cultivating. He also referred to the 
patent fuel industry and the possibility of developing 
other industries. They had their coking ovens, and they 
might yet have a synthetical chemicals industry. He 
suggested Cardiff might become a great clothing manu- 
facturing centre, while the manufacture of articles of iron 
and steel, such as Germany made, or Austrian enamelled 
ware, might prove a profitahle development to the steel 
industry of South Wales. 


Current Business. 


The coal market shows no relief from the recena 
wave of inactivity, brought about by the suspension of 
inquiry from abroad. The demand for coals continues 
very meagre, but still values are well maintained. There 
appears no prospect of a revival in activity this month, 
which is, however, a short month. The miners will have 
two days’ holiday, viz., Christmas Day and Boxing Day, 
those being the official holidays, but doubtless they will be 
extended by many workmen. The market, though being 
well maintained, is nevertheless irregular, because of 
the difficulties of many salesmen in securing quick ship- 
ment of their coals and thus jeopardising regular work 
at the pits. The anthracite coal market is very steady, 
all descriptions. being in. good demand. 








Latest News from the Provinces. 





SHEFFIELD. 


Japanese Contract for Vickers. 


Ir is now possible to state definitely that Vickers 
have concluded a contract with the Japanese Admiralty 
for the supply of 7600 tons of armour plate, to be used 
in the construction of four battleships. Approximately 
the weight of plate required for that number of modern 
battleships would be about 20,000 tons, but it is under- 
stood that the Japanese are making the rest themselves. 
As it is, the production of 7600 tons will occupy the 
armour plate rolling and machining departments of 
Vickers’ Sheffield works about nine months or more, and 
will mean employment for many men at present idle. 


WALES AND ADJOINING COUNTIES. 


New Coal Contract Clause. 


Colliery companies have received a communica- 
tion from the South Wales Coalowners’ Association stating 
that it has been reported to the Commercial Committee 
that various foreign importers are endeavouring to obtain 
a@ guarantee in respect of the percentage of ash, volatile 
matter, &c., contained in coal sold under contract. The 
Committee has considered the matter, and it has been 
decided that the following clause shall be added to the 
South Wales Coal Contract, 1919 (Export) :—*‘ Re-sale.— 
The purchasers undertake that the above coal shall not be 
re-sold under any specific guarantee as to quality. The 
purchasers agree to pay to the vendors as liquidated 
damages 3s. per ton for every ton sold in violation of this 
clause or the vendors may at their option decline to make 
further deliveries under this contract.” 


Wages Directions. 


The Secretary of Coal Mines has given instruc- 
tions to colliery companies that on and after the 4th inst., 
until January 2nd next, all classes of colliery workers 
employed in coal mines or at the pit heads, whose wages 
have hitherto been regulated by the movements of wages 
in the coal mining industry, are to receive the following 
increases for each shift or day, and proportionately for 
parts of shifts or days worked or regarded as having 
been worked :—2s. for workers aged eighteen years and 
upwards, Is. for workers of sixteen or seventeen years, 
and 9d. for workers less than sixteen years. 


Swansea Metal Exchange. 


Business in the tin-plate and steel bar trades is 
lifeless, and makers and merchants are in disagreement 
as to prices for tin-plates. The former are trying to 
maintain a minimum of 41s. 6d. per box basis f.o.t. for 
prompt and backward delivery, whereas merchants have 
sold down tc 37s. per box f.o.t., and their figure is 38s. 
The copper and spelter trades are also depressed, the 
leading spelter works at Swansea being idle. 








A.G.E. Smirnrie.p DinNER.—The second annual dinner of 
Agricultural and General Engineers, Limited, was held at 
Frascati’s Restaurant in London on Monday evening, the day 
of the opening of the Smithfield Club’s Show at the Agricultural 
Hall. The chairman of the company, Mr. A. W. Maconochie, 
presided over the dinner, and was supported-by many of the 
directors of the several firms forming the combination, the 
guests being principally the salesmen attached to the organisa- 
tion and one or two representatives of the Press. After a very 
enjoyable dinner, a few speeches were made by, among others, 
Mr. Maconochie, Sir Thomas Robinson, deputy chairman, Mr. 
E. E. Bentall and Coionel Hitchins. The combination is now 
eighteen months old, and the speakers claimed that it had 
wrought much good to the different firms forming it, and equally 
had brought benefits to its customers. Extensive head-office 
building is being erected in Aldwych, London, but so far the 
foundations only have been completed. It is not expected, 
under present diti in the building trade, that the offices 








will be ready for occupation under a period of two years. 


This is the contract that has been talked about for so long. 


THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1920: PASS LIST (INTERIM). 
Preliminary (51) : Candidates E. d in the United King- 
dom.—C. G. Alderton, A. F. Allen, F. G. Ash, M.C., H. Atkinson, 
H. Bannister, G. R. Barker, L. T. Beck, J. D’A. L. Benthall, 
A. T. Bines, J. L. Broom, H. Busby, J. A. Chapman, E. H. 
Claxton, H. Cook, M. A. Davis, J. N. Deason, F. C. de Segundo, 
H. G. Dixon, H. C. E. Dunn, G. R. C. Fairlie, R. A. D. Fielder, 
A. G. Giles, A. H. Gillard, G. 8. Graver, W. S. Hall, C. R. Hinds, 
B. A. Hitchcock, N. V. Jeffery, K. 8S. McClare, D. W. MaeCulloch, 
S. Majidullah, G. H. Matthews, F. J. C. Melhuish, H. D. Neep, 
G. Perry, H. B. Pratt, A. B. Richards, J. A. T. Richards, E. 
Simpkin, W. B. Smitz, C. R. P. Trenerry, L. M. Vaughan- 
Arbuckle, E. H. Vick, T. G. Vipond, R. Warren, F. J. Watkins, 
J. P. Watson, S. I. White, E. H. Wild, E. G. Wilson, J. Wright. 
— results of the examination held abroad will be announced 
ter. 

Associate Membership (87).—Whole E. ination (Sections A, 
Band C)(18).—W. F. Alderton, D. B. Anderson, C. H. Cruttwell, 
J. Dalrymple, J. E. Dumbleton, A. Entwisle, C. W. Glover, 
V. H. Haynes, H. A. Henry, P. H. Jackson, G. Kershaw, H. C. 
King, A. Nicol, G. F. Renton, L. E. J. Reynolds, J. R. Roberts, 
A. W. Stalker, W. R. Stephen. 

Sections A and B only (17).—R. T. F. Blewitt, H. Briggs, A. 
Carstairs, M. T. D Costa, J. Douglas, G. R. Fenton, J. J. A. 
Hayman, F. Hibbert, H. Hills, M.B.E., E. H. Hutton, J. G. 
Mitchell, G. Moncur, A. Robinson, D. Seed, A. E. Simpson, 
H. L. D. Tucker, R. Walton. 

Sections A and C only (3).—R. H. Heape, T. Knight M. J. C. 
McCarthy. 

Sections B and C only (9).—B. F. J. Bradbeer, P. W. Ladmore, 
D. W. Lansdown, J. T. Morris, K. G. Sillar, F. H. Tomes, W. A. 
Walker, J. Watson, T. Watson, M.C. 

Section A only (19).—H. 8. Boxer, R, C. Callaghan, L. O. Cope, 
G. W. Cover, C. G. Day, W. Foster, T. 8. Griffin, A. H. Howarth, 
G. H. Humphreys, A. D. Jones,W. J. 8. Key, R. D. Peat, 
A. Ramsay, M.C., E. A. Rex, 8S. T. Smith, R. H. Steed, W. R. 
Storey, E. Tasker, A.F.C., J. N. Wood, M.C. 

Section B only (9).—J. 1. Campbell, G. H. Dallow, C. W. Foxley, 
A. P. Humble, H. C. L. Humphreys, L. B. D. Kirkpatrick, 
R. 8. Murt, J. W. Russell, W. A. Smith. 

Section C only (12).—G. P. Bridges, R. E. Burrell, J. P. Candy, 
H. W. Carter, A. G. Chatterji, J. B. Glass, A. G. Low, C. R. Otto, 
C. H. Sands, B.Sc. (Lond.), J. D. J. Saner, C. J. Scudamore, 
L. S. White. 














LAUNCHES AND TRIAL TRIPS. 





Bompata; built by Harland and Wolff, Limited; to the 
order of Elder, Dempster and Co., Limited ; dimensions, 425ft. 
by 54ft. by 31ft. 6in.; 5500 gross tonnage. Fitted with double 
reduction geared turbines ; launch, Thursday, October 28th. 


MANISTEE, single-screw steamer; built by Cammell Laird 
and Co.; to the order of Elders and Fyffes, for trade between 
West Indies, Central America and Europe; dimensions, 400ft. 
by 5lft. by 32ft. llin. Engines, set of triple-expansion recipro- 
cating, 27}in., 464in. and 78in. by 54in. stroke, pressure 205 lb. 
,constructed by builders; Howden’s forced draught fitted ; 
designed to steam at a speed of 13} knots; launch, Thursday, 
October 28th. 

P.L.M. 22, large cantilever framed steamer; built by Sir 
Raylton Dixon and Co., Limited ; to the order cf La Compagnie 
des Chemins de Fer de Paris 4 Lyon et 4 la Mediterranée ; dimen- 
sions, 400ft. by 56ft. by 3lft.; to carry, 8900 tons deadweight. 
Engines, quadruple-expansion, 23in., 324in., 47in. and 68in. by 
48in. stroke, pressure 220 lb., constructed by North-Eastern 
Marine Engineering Company, Limited; Howden’s forced 
draught fitted ; launch, Thursday, October 28th. 

Two steel barges; built by Harland and Wolff, Limited ; to 
the order of the British Mexican Petroleum Company, Limited ; 
dimensions, 155ft. by 36ft. by 11ft. 6in.; to carry, 800 tons of oil. 
Launch, Saturday, October 30th. 

INVERAMPTON, self-propelling oil-carrying barge for harbour 
and river purposes ; built by Harland and Wolff, Limited ; to 
the order of British Mexican Petrokum Company, Limited ; 
dimensions, 180ft. by 40ft. by 12ft. 9in.: to carry 1200 tons of 
oil ; gross tonnage, 708. The vessel is ecrew-driven, steam being 
obtained from an oil-fired boiler. The vessel is fitted with a 
pump for dealing with the oil cargo capable of pumping 200 tons 
per hour. This pump can also be utilised for fire-extinguishing 
purposes in harbour. Trial trip, Monday, November Ist. 








CATALOGUES. 





A. A. Jones AND SHIPMAN, Limited, Leicester.—TIlustrated 
handbook of tool room grinding on the firm’s machines. 

Crayton Wacons, Limited, Titanic Works, Lincoln.— 
Leaflet dealing with the latest pattern 5-ton Clayton steam 
wagon. , 

Rosert Bosy, Limited (associated with Vickers, Limited), 
Bury St. Edmunds.—Catalogue dealing with pneumatic con- 
veyors. 

GraPHITE Propvucts, Limited, 218-220, Queen’s-road, 
Battersea, S.W. 8.—General catalogue of “‘ Foliac”’ graphite 
and other productions and manufactures of the company. 

SToTHERT AND Pitt, Limited, Bath.—Catalogue No. 20, 
containing particulars, with illustrations, of cranes. Th: cata- 
logue contains seven sections, six of which deal with various 
types of cranes, whilst Section 7 gives particulars of capstans 
and winches. 

British INSULATED AND Hetssy CaBLes, Limited, Prescot, 
Lancashire.—Catalogue, in French, dealing with ‘* Prescot ”’ 
cables, fuses, terminals, junction boxes, switches, insulators, 
electric welding machines, compressed paper pinions, and other 
electric details manufactured by the company. 








Tue Royat Sanitary Instrrute.—-The Henry Saxon Snell 
Prize was founded to encourage improvements in the construc- 
tion or adaptation of sanitary appliances, and is awarded by 
the Council of the Royal Sanitary Institute at intervals of three 
years, the funds being provided by the legacy left by the late 
Henry Saxon Snell, Fellow of the Institute. The prize in the 
year 1921 will consist of fifty guineas and the Medal of the 
Institute, and it is offered for an essay on “Suggestions for a 
System of Central Hot Water rom and Heating, adapted 
to Modern Housing Schemes and to Existing Groups of Houses.” 
The following points should be dealt with -—({1) Central installa- 
tion; (2) appliances for and methods of distribution; (3) 
methods of conserving the heat; (4) provision for continued 
supply during repair of system: (5) cost, initial and service ; 
and (6) combination with other services for reducing expenses. 





Further particulars may be obtained from the Secretary of the 
Institute, 90, Buckingham Palace-road, London, S.W. 1. 
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N.W. Coast— 
Native 
+ Spanish ... 
+ N. African 
N.E. Coast— 
Native 
Foreign (c.i.f.) 


59/- to 70/- 
50/- 
50/- 


PIG IRON. 


ScoTLaND—a 
Hematite ... 
No. 1 Foundry 
Ba, 3... 
N.E.. Coast— 


Hematite Mixed Nos.... 
No. 1 


Cleveland— 


TES GR ° Seca di cag 
No. 3 G.M.B. 
No, 4 Forge 
Mottled ... 
Basie 
MIDLANDS— 
Staffs.— 
All-mine (Cold Blast)... 
Grey Forge ... 
Part Mine a 
», Foundry No. 3 
Northampton—* * 
Foundry Nos. 2 and 1 
se No. 3 
Forge 
Derbyshire—* * 
No. 3 Foundry 
Forge 
Lincolnshire— 
Basic. 
Foundry... 
Forge 
N.W. CoastT— 
N. Lanes, and Cum.— 
Hematite Mixed Nos.... 
Special ... 


.. £12 0 
. £11 10 


Home. 
&£ad 


1317 6 


13 6 
13 0 


to £19 12 


0 
0 
6 
6 


£12 10 Oto £12 12 
Oto £12 5 


0 to £11 12 


£13 10 
£12 5 


0 to £13 15 
0 to £12 15 


.. £13 17-6 
.. £13 15 
. £12 7 


0 to £14 0 
6 to £12 12 


£1415 0 


. £1515 Oto £16 15 





MANUFACTURED IRON. 


ScoTLaND— 
Crown Bars ... 
Best ,, 
Angles 
Tees es 
N.E. Coast— 
Crown Bars ... 
Best ” 
Angles 
Tees 
Lancs.— 
Crown Bars ... 
Hoops 
S. YorKs.— 


Crown Bars ... 
Best - 
MIDLANDsS— 
Marked Bars (Staffs.)... 
Crown Bars ... ... ... 
Nut and Bolt Bars 
Black Sheets (dbls. ) 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, or equal) 
Gas Tube Strip 


Home. 
eer * 


10 


33 10 0 
30 0 0 
29 0 0 
£34 to £35 


£32 to £34 


... £32 to £34 





STEEL, 


Scortanp— . 
Boiler Plates... 
Ship m 
Angles, &. 
Black Sheets... ... 
Galvanised Sheets... 


«Net makers works 


fer esport, and eve it per tom vn rail of ereme oud fiv,b, for ex 


MS ia gees 
£25 10 Oto £3110 0 £32to £40 
£24 10 0 to £27 
£32 10 © 

33 0 0 


Home. 
2 


Export, 
, ee 


3610 0 


0 0 £30to £35 
33 0 0 
36 0 0 


—— — —— 


Prices for Metals and Fuels. 





STEEL (continued) 


Home. 


FF 


coocooo Sry 


N.E. Coast— 


Ship Plates Sha ee) 
"arate Oe ee 
Boiler Plates... ... ... 31 
SOE og UN) 
Heavy Rails... ... ... 25 
Fish-plates ... ... ... 30 
| ee remem | eee 
Hard Billets .., ... £2310 0 to £24 
Soft ,, . £2110 0 to £22 
N.W. Coast— 
Barrow— 
Heavy Rails ... 
Light ,, 
Billets 
Ship Plates ... ... 
ote et ee oes 
MANCHESTER (Prices irregular and uncertain)— 
Bars (Round) . £25 to £30 
»y (others) . £24 to £28 
Hoops (Best)... .. 3415 0 
»»  (SoftSteel) ... 33 5 0 
Plates oo. coos, £26 to £90 
» (Lanes, Boiler) ... £31 to £34 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets ... 28 0 
Bessemer Billets ... 27 10 
Hard Basie 24 0 
Soft =, SS Saar pad: ts 
Hoops (Iron)... ... ... 34 
»» (Steel) on 
Sheets ... £50 to £55 
MIDLANDS (Prices irregular and uncertain)— 
Mild Finished Bars ... £21 to £23 
Bess, Billets and Bars... £18 to£19 
SOND as ap. Gen nee, | ee 
TOOT ink ce Se 
ea 
fas sce Sa ae 
Wire Rods... ... ..2 27 


coocoo ots 


SCORESRERBVe 


oo 


to £27 


NON-FERROUS METALS. 
SwaNsEA— 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) ... ... ... 
° (three months) ... 
Copper (cash)... 
»» (three months) 
Spanish Lead (cash) ... ... 
* (three months)... 
Spelter (cash) Sob ote 
»» (three months)... 
MANCHESTER— 
Copper, Best Selected Ingots ... 
»» Electrolytic 
»» Strong Sheets ... oe 
” Loco Tubes eee 
Veneta sa 


coooooooco 


Brass Loco Tubes 
», Condenser 
Lead, English 
» Foreign... 


oCOorrr Oo O 





° FUELS. 


SCOTLAND. 
Export. 

LANARKSHIRE— 
(f.0.b. Glasgow)—Ell ... 
Splint 


93/- to 96/- 
” ’ 96 /- to 100/- 
AYRSHIRE— 

(f.0.b. Ports)—Steam ... 
Splint ... 


93/- 
” ” 96/- 
FIFESHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam ... 
Screened Navigation ... 
Unscreened __,, 
LoTHIANS— 
(f.0.b. Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 
Unscreened ... 


ENGLAND. 


90/- to 100/- 
100/- 
89/- to 92/- 


95 /- 
93 /- 
95 /- 
93 /- 


tN. W. Coast— 
Steams ... 
Household 


45/- 
50/- to 60/- 





Coke 75]- 





ne, 


FUELS (continued) 


NORTHUMBERLAND— 
Home. 


36/2 
83/- 
30/8 
82/8 
36/- 


Best Steams ... 
Second Steams 
Smalls 
Unsereened ... 
Household 
DurHAM— 
Best Gas... ... 
Household 
Foundry Coke 


36/- 
70/3 
62/9 


SHEFFIELD— 

S. Yorks, Best Steam Hards 

Derbyshire Hards 

Seconds ... =a 

Cobbles ... 

Nats Ps 

Washed Smalls... 

Best Hard Slacks ... 

Seconds 

Soft Nutty 

Pea 

Small Sage 

House, Branch... ... 
»» Best Silkstone... 

Blast Furnace Coke 


36/- to 37/- 
35/- to 36/- 


Neutrals, 
110)- 
100/- 

90/- 

90/- to 100). 

110/- 


80/- to 90). 
80/- 
110/- 

120/- to 150/. 


33/2 to 33/8 
32/8 to 33/2 
vee 31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
i /9 


@ SOUTH WALES. 


CaRDIFF— 
Steam Coals : 
Best Smokeless Large 
Second ,, ” 
Best Dry Large... ... 
Ordinary Dry Large 
Rest Black Vein Large ... 
Western Valley or Oblate 
Best Eastern Valley Large 
Ordinary, ” 
Best Steam Smalls 
Ordinary + 
Washed Nuts ee 
No. 3 Rhondda Large 
” ” Smalls ... 
No, 2 me Large ... 
” Through 
a: = Smalls ... 
Coke (export) 
Patent Fuel f 
Pitwood (ex ship) 
SwaNsEA— 
Anthracite Coals : 
Best Large 
Seconds 
My Vela § ois sce A ed 
Machine-made Cobbles ... 
Nuts 
eae 
Breaker Duff 
Rubbly Culm 
Steam Coals: 
Large ... 
Seconds 
Smalls vee” sone 
Cargo Through 


110/- to 112/6 
105/- to 107 /6 
110/- to 112/6 
107 /6 to 110/- 
107 /6 to 110/- 
107 /6 to 110/- 
105/- to 107 /6 
100/- to 105/- 
92/6 to 95/- 
80/- to 90/- 
97/6 to 102/6 
107 /6 to 110/- 
90/- to 95/- 
100/- to 102/6 
75/- to 85/- 
70/- to 75/- 
180/- to 200/- 
100/- to 110/- 
60/- to 62/6 


115/- to 120/- 
110/- to 115/- 
100/- to 105/- 
97/6 to 100/- 
117/6 to 122/6 
117/6 to 1226 
85/- to 90/- 
85/- to 90/- 
32/6 to 37/6 
50/- to 55/- 


105/- to 110/- 
100/- to 105/- 
80/- to 90/- 
95/- to 100/- 





FERRO ALLOYS. 
(All prices now nominal). 


Tungsten Metal Powder 
Ferro Tungsten . 


Ferro Chrome, 4 p.c, to 6 p.c. carbon... 
é 6 p.c. to 8 p.c. ” 
“s 8 p.c. to 10 p.c. pe 
Pe Specially Refined 
Max. 2p.c. carbon... ...  « 
» lps ” 
» 0°75 p.c. carbon ... 
eee 
Metallic Chromium ; 
Ferro Manganese 
» Silicon, 45 p.c. to 50 p.c. ... 
75 p.c. 


>» Vanadium 

» Molybdenum... 
Nickel (per ton) 
Aluminium (per ton) 








° Par ton f.2.b, 


* Glasgow, Lanatishire and 
pert, 


Qretice 


** Bubject te Am 


...£107 to £108 
--- £124 


3/6 per Ib. 

2/9 per Ib. 
Per Ton, Per Unit. 

£A4 15/- 
15/- 
15/- 


£42 

£40 
£92 to £93 82/- 
39/- 
47/- 
3/- per Ib. 


... 7/6 per lb, 
(per ton) £37 home, £47 export. 
...£20 to £21, scale 8/6 per 


unit. 


...£28 to £29, scale 12/- per 


unit. 


... 45/- to 47/6 per Ib. 
... 9/- per lb, 

... 20/- to 22/- per Ib, 
.. £185 export, 


g Ddiesret. ¢ Gzcopt where etherwiee indicated coals are per ton at pit for inlantt and f,o,!. 
elters’ deeision this week, 





0/- 


0 fe 


3/8 
3/2 
12 
2/2 
2/2 
/2 
Jil 
IB 
) 


/8 


/8 
(2 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Commercial Ebb. 


WHILE it is difficult to see how business can be 
in a much worse plight than now, there is unfortunately 
nothing to show that there may be an early turn of the 
tide when we may look forward to better times. The 
stoppage of credit has had disastrous consequences for 
industry. When buyers hold off the market and the 
banks refuse advances, manufacturers find themselves 
in a precarious situation, and to avoid precipitating a 
crisis the tribunals are particularly lenient towards firms 
in financial difficulties, to the extent that in the case of 
the motor trade, for example, it has become Very difficult 
to recover money by the usual legal procedure. If some 
firms were put in liquidation it is probable that many 
others would be involved, and to prevent what might be 
a catastrophe it is deemed preferable to give them plenty 
of time to recover. Unfortunately, this has had the effect 
of still further restricting credit, since everyone now sells 
for cash payments, and when buyers are little disposed 
to pay cash, and, in the case of manufacturing firms, are 
often unable to do so, the volume of business done natur- 
ally suffers.. The only way of improving the situation is 
to adapt the supply to the demand ; that is to say, sell 
goods at prices customers will pay, but that can only be 
done by a more active and more economical production, 
which, in turn, is only possible with the aid of ordinary 
credit facilities. The discharging of so many hands at 
the present time is proof that the production is falling off, 
and it is certain that a very large proportion of workmen 
are being kept on under conditions that are not financially 
satisfactory to employers. All this militates against 
cheaper production, and notwithstanding the lower quota- 
tions for most descriptions of raw material, there is no 
appreciable reduction in the prices of goods in which labour 
represents the principal item. Consequently, any improve- 
ment must turn upon a change in the financial situation. 
At the moment the efforts of the Government seem to be 
directed more particularly towards securing a saner 
finance and improving the rate of exchange and, conse- 
quently, foreign credit ; but it is doubtful if that can be 
done by the simple expedient of draining the country by 
means of a huge lean and depriving industry of the credit 
which is absolutely necessary to its prosperity. The only 
sound remedy of ensuring credit by producing as much as 
possible for export has failed because the ordinary facilities 
for production have been withdrawn. In some cases, 
even, firms find that they have no alternative but to buy 
machinery and other goods from Germany until such time 
as they are able to produce them under sufficiently satis- 
factory conditions at home. Curiously enough, there are 
complaints not only of the high cost of production at home 
but more especially of the long delays in delivery. There 
are no attempts whatever at accelerating production. 
Opinion seems to be general that this state of things will 
last for another six months at least, by which time it is 
hoped that the financial situation will be so far adjusted 
as to permit of the State liquidating all its financial obliga- 
tions for war contracts and distributing orders for recon- 
struction work in the devastated regions. As soon as the 
State sets the example of paying its debts confidence will 
be restored in all industrial and commercial departments. 








Reduced Rates for Export. 


The heavy increase in railway charges to com- 
pensate in part for ‘the losses sustained by the companies 
las had so marked an effect on the high cost of everything 
that it has been found necessary to offer facilities for the 
transport of goods for export and for the carrying of 
merchandise between Switzerland and the ports. In the 
case of home goods for export the minimum rates have 
been still further reduced from 10 to 25 per cent., the 
latter reduction being applied to metallurgical goods. 
Manufacturers, therefore, find themselves in an appreciably 
better position for doing an export trade. The reduction 
in the railway rates for transit of goods to and from 
Switzerland is a direct result of the negotiations being 
carried out with the Swiss Union of Machinery Manufac- 
turers, who, being no longer able to rely upon Genoa, 
had intended to send their goods through Antwerp. 
The French Government has been insisting upon the claims 
of Marseilles and other French ports, and the railway 
charges are to be calculated in such a way that any excess 
in the cost of transport to or from a French port over the 
charges to or from Antwerp will be returned to the firms 


consigning goods. 


American Coal. 

The coal situation is very similar to the situation 
of most other departments of the import trade, except 
that France has been obliged to purchase the coal, whereas 
she has refused to purchase anything else she could dispense 
with. There has been an impression amongst French 
buyers that they have been unfairly dealt with in being 
required to pay exorbitant prices for necessaries. They 
have, therefore, welcomed the strong American bid for the 
continental coal trade, which has rendered them less 
dependent upon British supplies, and they have made 
the most of this competition in their recent negotiations 
with the British Government. Following upon the British 
miners’ strike, the American coalowners have secured 
such a great hold on the French market that the era of 
high prices seems to have come to an end. The imports 
of American coal have risen to about 700,000 tons a month, 
and prices have been reduced by as much as 50 per cent., 
with the result that future contracts for British coal are 
hardly likely to be so remunerative to coalowners as 
formerly. That the imports of American coal are expected 
to grow in the future is shown by the arrangements being 
made for increasing the accommodation at Havre. At 
the same time the supplies from Germany are being 
maintained, and the more abandant coal and falling prices 
are likely to be an important factor in improving the 
situation of the engineering industries. 
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British Patent Specifications, 


When an invention is communicated from abroud the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chanceru-lane, W.C., 
at ls. each x 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ts the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


153,221, February 23rd, 1920.—Cy.tinpER Heaps or INTERNAL 
Comsustion Enornes, J. Tylor and Sons, Limited, of 
Oakleigh-road, New Southgate, London, N.11, and H. 
Taylor White, 7, The Priors, Hampstead, London, N.W. 

This invention relates to a detachabl bustion head for 
internal combustion engines, particularly that class of 
engine having both the inlet and exhaust valves situated on the 
one side, forming what is commonly known as-the “‘ L” headed 

busti hamber. With the usual design of combustion 
head there is a considerable surface exposed to the temperature 
of. the burning gases lting in quent loss in the thermal 
efficiency of the engine, and it is sought to minimise this loss 
by arranging the combustion chamber over both valves and 
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limiting the portion communicating with the cylinder. The 
head A fixed to the cylinder in the usual manner is provided 
with the hemi-spherical combustion chamber B which encloses 
the inlet and as, yas, valves C and D respectively. The com- 
busti hamber B is so disposed relatively to the cylinder that 
a@ communicating channel E is established. The interior surface 
of the domed shaped combustion chamber B permits of the 
hamber being hined throughout so that a perfectly smooth 
surface is obtained, thus reducing the ch of carbonisation 
therein, and allowing the compression pressures in different 
cylinders to be kept equal to one another.—November 4th, 1920. 











SWITCHGEAR. 


153,226 March 8th, 1920.—Exxcrric Puve Swircues, H. 
Fairbrother, 30 and 32, Ludgate-hill, London, E.C. 4. 

This specification relates to a form of electric plug switch to 
be used with electric irons or other similar heating devices where 
neglect to disconnect the supply after use may cause damage by 
scorching or fire. The connector is provided with a switch 


N°153,225 
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which is held in the closed position against the action of a spring 
by a paw! and ratchet wheel. The ratchet wheel is soldered to 
the spindle carrying the rotating contact of the switch. If the 
temperature reaches an excessive value, the solder melts and so 
allows the switch to return to the off position. The switch may 
be used again as soon as the solder resets.— November 4th, 1920. 


TRAMWAYS AND RAILWAYS. 


153,098. August Ist, 1919.—LocKIne. MECHANISM FOR THE 
Brake Levers oF Ratbway WAGONS AND LIKE VEHICLES, 
H. Scott, 38, Alconbury-road, Clapton, London, E. 5. 

This invention relates to a mechanism for securing and 
releasing brake levers of railway wagons, more particularly 
where the popular t: of long lever is employed in the on and 
off positions. The object of the design is automatically tc secure 








the brake lever in the position placed when pressed down in the 





599 











guide, and by a device operated by raising the handle to release 
it automatically. A fixed slotted brake guide is provided 
which is curved to the radius of the brake lever and has racks 
facing towards the handle end of the lever. Pivoted to tho 
brake lever and on each side of it are two pawls of unequal 
length, so co that one or the other of them will auto- 
matically engage one of the racks as the lever is pressed down in 


N?153,099 » 








Ls 


the guide to allow a half tooth adjustment. The lever ends in 
two inclined faces against which the inner face of a forked end 
of a handle can bear to allow of limited motion. The forked 
handle is pivoted to the lever and carries a pivoted plate by 
which the pawls are freed from the racks when the handle is 
raised.—November lst, 1920. 


153,158. October llth, 1919,—Tro_t_tey Heap For ELrecrri- 
CALLY PROPELLED VEHICLES, J. N. Lewis, 4, Ponsonby- 
road, Wallasey, Cheshire. 

It is claimed that the trolley head described in this specifica- 
tion is notsoliable to jump away from the live wire as an arrange- 
ment in which a sing sheak isemployed. It will be seen that 
the surfaces A recede from the trolley wire when looked at in 





N° 153,158 
A 





plan view and the surfaces B only touch at one point, so that if 
the wire suddenly changes its direction it is not so liable to be 
thrown out of the groove since the wire can lie obliquely across 
the point of contact of the surfaces B without fouling ihe sur- 
faces A.— November 4th, 1920. 





CRANES AND CONVEYORS. 


153,160. October 13th, 1919.—ExecTricaLty OreRAtTeD 
Horstine Devices, P Speck, 13, Bliicherstrasse, Cassel, 
Germany. 

The present invention relates to improvements in electrically 
operated hoisting devices or grabs, and is concerned more 
particularly with a construction in which all the movable parts 
are completely enclosed and can readily be attended to for 
cleaning or repair. The hoisting drum A is journalled centrall 
within the stepped housing C on the supporting shaft B, which 
in turn is supported at one end in the ee end wall D and 


N°153,160 





at the other end in the cover plate E. The motor F is placed 
outside of the housing on the outer face of the cover plate E, 
and its driving pinion G meshes with the toothed wheel H 
loose on the shalt B or on interposed sleeves K. A smaller 
toothed wheel L integral with the hub of the wheel H meshes 
with thé two spur wheels M, M integral with the pinions N, N. 





The pinions N, N serve jointly to drive the internally toothed 
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gear P fixed to the drum A. The load pressure brake R, which 
is controlled by the pinion S, meshes with the gear P.— 
November 4th, 1920. 


ORDNANCE AND ARMOUR. 


153,149. September 19th, 1919.—Gun Sieuts, J. B. Henderson, 
of the Royal Naval College, Greenwich. 

This invention relates to improvementsin methods of directing 
projectiles from guns and bomb throwers for use on board ship 
or where it is impossible to use a bubble tube to determine the 
vertical. The error in the trajectory due to angular motion of 
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int for removal by 


metal or alloy having too high a melting 
erably 


melting as abeve described, may be, © wire is pref: 
coated with graphite so that the deposited tube will not adhere 
too tightly for subsequent removal-from the core.—October 28th, 


MISCELLANEOUS. 

152,873. November 4th, 1919.— Exnecrric Betts, J. C 
Wrighton, 13, Queen’s-road, Enfield; Middlesex, and the 
Edison Swan ‘Electric Company, Limited, 123-125, Queen 
Victoria-street, London, E.C..4. 

The present. invention relates’in particular. to electric bells 
perated. by direct current in‘ which a hammer is carried. by a 





the platform round the line of sight to the target is P 
by laying an auxiliary telescope, which is attached at an angle 
to the main gun sight, preferably a sight angle, upon the horizon 
or other distant object, the sight being ted upon tr i 

parallel to the axis of the gun and the cross-levelling adjustment 
being made by rotating the sight round this trunnion. The 
operation of the sight is as follows :—The hand wheel A having 
been set to the given range, the gun is elevated and trained by 
the gun layer in the usual manner until the telescope B is on the 
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target. An auxiliary observer looking through ‘the telescope 
C turns the hand wheel D until the telescope Cis laid upon 
the horizon or upon any convenient objeet near the horizon 
Designating the tw0 observers X and Y, X beimg the main gun 
layer, after Y has brought the telescope C on to the horizon. 
X may find that his telescope is no longer on the target, and 
he trains and elevates the gun so as to bring it on to the target 
again. The two observers working togethér, one on the horizon, 
and the other on the target, automatically compensate for the 
deflection of the trajectory which would otherwise be brought 
about by the angular motion of the platform around the line 
of sight to the target. The adjustment for drift is made by 
elevating or depressing the axis of collimation of the telescope 
C around the axis of the main sighting telescope, which corre- 
sponds to the standard method of applying drift by varying 
the inclination of the plane of elevation of the sight to the axis 
of the gun trunnion.—November 4th, 1920. 


MOTOR CARS AND ROAD TRAFFIC. 


153,169. Ocrober 25th, 1919.—SounD-propvctne Horns, H. 
Lucas and W. H. Edwards, both of Joseph Lucas, Limited, 
of Great King-street, Birmingham. 

This invention relates to pneumatic. sound-producing. horns 
as used for warning or signalling purposes. particularly on motor 
vehicles. Surrounding the tube A is another tube B of larger 
diameter, which is closed at the outer end and open at the inner 
end, the diameter of the fube being made to increase gradually 
from the closed to the open end. The tube B is mounted excen- 


N°153,169 
Cc 











trically on the tube A.. The inner tube A also opens into the 
outer tube B adjacent to the closed end of the outer tube. The 
tubes are contained within the bell or projector C which is of 
tapered form having its smaller diameter at the closed end. They 
are also excentrically placed relatively to the projector. Any 
suitable number of tubes may be arranged within the bell, but 
for use on motor vehicles two are usually found satisfactory.— 
November 4th, 1920. - 


MINES AND METALS. 


153,231. April 28th, 1919.—Mertat Tupses, D. E. Batty, 74, 
Comeragh-road, West Kensington, London, W. 14, S. 
Whyte, “Shirley,” Earlswood-road, Redhill, Surrey, and 
The Associated Equipment Company, Limited, Blackhorse- 
lane, Walthamstow, London, E. 17. 

The object of the present invention is to provide a process 
for the manufacture of metallic capillary tubes, The process 
comprises the electro-deposition of a suitable metal on a core of 
conductive material or of material rendered conductive which is 
subsequently forcibly removed, for example, in the case of a 
fusible core by blowing out. As applied to the production of a 
copper tube of a bore of about 0.017in. with a 'ength of 17 mm. 
to 21 mm.., a fine wire, say, of tin, is used, of an external diameter 
equal to the desired bore .and this wire is employed as the 
cathode in a copper electro-depositing cell containing a copper 
eyanide solution as the electrolyte. A current density of 12 to 
15 amperes per square foot of cathode surface is suitable. When 
the required thickness of deposit has been obtained the cathode 
is removed and the tin core removed by heating and blowing 
out. Alternatively, instead of employing an easily fusible 
core, the starting cathode may consist of a filament of cotton 
thread, the surface of which has, been rendered conducting by 
means of hite. The thread may be coated with wax and 
then graphitel. Or again, a drawn metal wire, say, of steel or a 


rocking armature so as to strike alternately on: & pair of gongs. 
In order to ensure that one of the spring contacts on the arma- 
ture is always in contact with its contact screw when the bell 
is at rest,“@ spring is provided ‘on’ armature, between the 
armature and one of the magnets, which tends to press one end 
of the armature away from its magnet, and in this manner to 
hold one of the contact springs in contact with its screw when 
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no current is passing. Current passes from one pole of the 

battery to the ends of the magnet coils, and through the coil 

of electro-magnet A to screw B, through the spring C 

in contact therewith, and through the frame D, in which the 

armature is mounted to the other pole of the battery. One end 
of the armature E is thus attracted to the magnet A, compressing 
the spring F between the armature E and the magnet A, and so 
breaking the ccntact for that magnet. The other end of the 
contact spring C is brought into contact with its screw G, and 
the circuit is then closed through the coil of magnet H and the 
eectronding end of the armature E is attracted.—October 28th, 

20. 

152,486. September 8th, 1919.—F Lux So_pER ron ALUMINIUM 
A. J. Ansell, Cherington House, Cherington-road, Hanwell, 
London, W. 7. 

The. material is composed of tin 61b., zinc 21b., aluminium 
14 Ib., lead 3 tb. and a hardener J Ib., consisting of 20z. each 
copper and aluminiuin. These ingredients, together with cryolite 
powder and lithium fluoride, are placed in a graphite crucible. 
The latter materials, which are used for protecting the metal 
from the graphite, are preferably inserted in the crucible before 
the solder ingredients. The lithium fluoride rises through the 
molten metal, as it fuses, to the top of the mixture, thereby 
purifying the same. The composite flux solder when melted 
is fluxed with manganese chloride aid ’salammoniac and run 
into bars. In a method of using the flux solder, the aluminium 
surface is heated and the solder applied. ‘This solder, it is claimed, 
forms an adherent alloy with the heated aluminium, and leaves 
a surface which can be readily united to a similarly treated 
surface, of can be soldered by ordinary soft solder—Oectober 
21st, 1920, 
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Forthcoming Engagements. 


TO-DAY. 


Tae Tecunicat Inspection AssoctaTIon.—Rooms, Royai 
Society of Arts, John-street, Adelphi. Paper: ‘‘Some Features 
of Tensile Fractures,” by Dr. D. G. H. Gulliver. 7.30 p.m. 

INSTITUTION OF MEOHANICAL ENGINEERS.—Storey’s Gate, 
St. James’ Park, S.W. 1. Informal meeting. 7 p.m. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavuGurs- 
MEN (YORKSHIRE TecHNicat Srctton).—Tempest Anderson 
Hall, York. ‘‘ Ast ical Instr ts,” by Mr. J. Scott. 
7.15 p.m. 

Puysicat Socrety or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8S.W. ‘Some Slide 
Rule Improvements,” by Mr. J. St. Vincent Pletts; ‘The 
Current Density in the Crater of the Carbon Arc,” by Mr. N. A. 
Allen; ‘‘A Sodium Vapour Electric Discharge Tube,” by Mr. 
F.H. Newman : “‘ Absorption of Gases in the Electric Discharge 
Tube,” by Mr. F. H. Newman. 5 p.m. 


SATURDAY, DECEMBER 1 Ira. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper: ‘‘ Radiology Applied to the 
Testing of Materials,” by Mr. A. P. M. Fleming. 7 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Assembly Room 
of the Cycling Club. “Electric Welding,” by Mr. C. H. Ebbrell. 
6.30 p.m. 

Nortu oF ENGLAND InsTITUTE OF MINING AND MECHANICAL 
ENGINngERS.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will be open for discussion :—*' The Electric 
Welding of a Corroded Boiler Shell,” by Mr, A. Kenneth Dawson ; 
“Steam Economy,” by Mr. Philip Kirkup, jun. The SONS 

per will be read or taken as read:—*‘' The Production an 
Prtdeuiisicn of Compressed Air in Mines,”’ by Mr. John T. 
Pringle. 





2 p.m. 


> MONDAY, DECEMBER, 137n. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, St. 
James’ Park, S.W.1. Graduates’ Section. Paper: ‘Die 
Casting,” by Mr. A. G. Hopking. 7 p.m. 

Tue Farapay Socrery.—Chemical Society, Burlington 
House, Piccadilly, W.1. Paper, ‘A Force: Field Dissociation 
Theory of Solution: ~ 1 to some Properties of Steel,” by 
Professor E. D. Campbell, to be presented by Dr. A. E. Oxley, 
followed by a discussion ; paper on “The Electrical Resistivity 








— 


Fag Metallic Solutions,’ by Mr. A. L. Norbury ; paper on 
“ re Forms. of Elect posited. Tron and, Effect. of Aci 
upon its eture mits & steerer from herent Bath 
by Mr. W. E. Hughes. 8.15 p.m. 4 

Royat Socrery” or Arrs.—John-street, Adelphi, W.c, 9 
Cantor Lecture. ‘* Micro-organisms and Some of their Industrial 
Uses,”” by Mr. A. C. Chapman. 8 p.m. 

Brapvorp ENGINEERING, Soctety.—Bradford Technica 

ege. “Recent. Developments, in. the Low-temperature 

Carbonisation of Coal,” by Mr. H. L.. Armstrong. 7.30 p.m, 

Institute oF Transport.—Institution of Civil Engineers 
Great George-street, S.W. 1, Paper, ‘‘The Future of Road 
Transport,”’ by Right Hon. Lord Montagu. 5.30 p.m. 


TUESDAY, DECEMBER Mra. 


INsTIrUTION oF ELECTRICAL ENGINEERS (SCOTTISH Cenyie ). 
—The Rooms, 207, Bath-street, Glasgow. Paper: *' The Distr). 
bution of Electricity,” by Mr. W. B. Woodhouse, 7.30 p.m, 

InstrruTron oF Locomotive ENcrverrs (Lerps Cenrrer)— 
Philosophical’ Hall, Park-row, . Paper: '“ Locomotive 
Building Practice,” by the late Mr. T. Thompson, to be read and 
discussed. 7 pum. 

Tae Insrirore or MerArs: BrrMincuam Locan Section, 
—Imperial Hotel, Temple-street. ‘Some War Experience in 
the Electro-deposition ‘of Metals,” by Mr. .W. R. Barclay, 
7.30.p.m. d 

INstIrvurTE oF Merats: Scorrish Looay Secrrow.—Rov ms 
of the Institution of Engineers and Shipbuilders in Seotland, 
39, Elmbank-crescent, Glasgow. Discussion on ‘ Furnaces,” 
to be opened by Messrs. J. Stirling and J. Arnott... 8 p.m. 

Tae CounciL OF ‘THE Ovp Strupents’ AssocraTIONs oF 1 hiL 
ImpertaL CobLece oF Science AND TEcHNOLOGY.—Connaught 
Rooms, Great Queen-street, Kingsway, W.C. 2. First Imperial 
College dinner. 7.30 for 8 p.m. , 

Instrrure or Marine Enainexers.-The Minories, Tower 
Hill, E, . “‘ Lubricating Arrangements for Internal Combustion 
Engines,” by Mr, E. G, Warne., 6,40 p.m, 

fue InnumiNarine ENGINEERING Sociery.—House of Royal 
Sacioty of Arts, John-street, Adelphi, W.C. 2. General meeting. 

p-m. 

InstiruTIoN oF Civit, Enoinerrs.—-Great George-streei, 
S.W..1. Paper, “Notes .on the. Standardisation of Shock 
Tests,” by Sir, Robert A. Hadfield, Bart, 5,30 p,m. 

WEDNESDAY, DECEMBER 15ru. 

Royan MeTeoroLocicaL Society. — 70, Victoria-street, 
S.W. 1. to be read :—*‘ Temperature Variations in the 
Lowest Four Kilometres,” by Captain ©. K! M. Douglas; ‘A 
New Form of Sunshine R der (M ical T a by Mr. 
A. P» Wainwright: ‘An Investigation of River ¥ ow, Rainfall 
and) Evaporation Records,” by J.ieut.-Colonel J, E. E. Craster. 
8 pam. 

Liverpoor (ENcinerrine Soctety.—-Royal Institution, Col- 
quitt-street,: Liverpool. .‘' Ship Salvage during the late War,” 
by Commodore: Sir, Frederick, Young. | 8 p.m. 

Tue Instrrure ‘or Cost anp Works Accounrants.—Hal! 
of ‘the Institute of Chartered, Patent Agents, Staple Inn-build- 
ings, W.C. 1... Lecture, “‘ Decimals and their Application to 
Costing,” by Mr. G. E, M. Johnson. ; 7 p.m. “ 

Tx: InstiruTIoN or |Knroratoat; ENGINEERS: WIRELESS 
Sxcriox.—Institution of Civil Engineers, Great, George-street, 
S.W. 1... Paper, ‘‘ Range of Wireless Stations,” by Captain R. ©. 
French, 6 p.m. 

INSTITUTION OF AERONAUTICAL E.NGINEERS.--Royal. Society 
of Arts, Jobn-street, Adelphi, W.0. 2. .‘* The Possibilities of 
Aviation in the Dominions,” by Mr, Hector Sleeman. 5 p.m. 


THURSDAY, DECEMBER lé6ra. 

Tue Concrete Instirute.—Denison House, 296, Vauxha!! 
Bridge-road, Westminster, S.W. 1. Paper: -** Special Applica- 
tions of Reinforced Concrete in Docks, with Specific Referen: e 
to the Reinforced Concrete Gates at Tilbury Docks,’’ by, Mr. 
H. J. Deane. Lantern. 7.30 p.m. . 

InstituTION OF ELECTRICAL ENGINEERS,—Institution of Civil 

ineers, Great George-street, S.W. 1. Discussion of report on 
the Heating of Buried Cables. 6 p.m, 
lvstrruTios oF AUTOMOBILE ENGINEERS: LONDON GRADU- 
ATES.—-28, Victoria-street, 8.W. 1. Paper, ‘‘ Carburation,” by 
Mr, 'T. E. B. Whiting. 8 p.m. 

INstrrution oF Mintnc AXNv MetTALLURGY.—Rooms of the 
Geological Society, Burlington House, Piccadjlly, W. 1. Papers. 
“‘Some Observations on 





ining by the Opencast or Stripping 
Method,” by Mr. R. E. Palmer; “‘ Some Sources of Error in 
Alluvial Boring,” by Mr. B.'J3. Pryor. 5.30 p.m. 

Royat ArronavuTicat Socirety.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Papers, ‘““ Possible Developments 
in Aircraft Engines,” by Mr. H. Ricardo, and “* The Installa- 
tion of Aeroplane Engines,” by Mr. A. J. Rowledge.: 5.30:p.m. 


FRIDAY, DECEMBER. 177. 

INstrrurion or MgecuanicaL ENGINEERS,—Storey’s Gate, St. 
James’ Park, S.W.1. Paper: ‘‘ Thermodynamic, Cycles in 
Relation to the Design and. Future Development of Internal 
Combustion Motors,’ by Dr, William J. Walker. 6 p.m. 

Juntor IystrruTion oF EnginzERs.—Royal United Services 
Institution, Whitehall, 8S.W.1. Presidential address: ‘“Some 
Reflections on our Industrial Situation,” by Right Hon. Lord 
Weir. 7.30 p.m. 

INstiTuTE oF Merats: SHEFFIELD Loca Secrion.-+~Mappin 
Hall of the University of Sheffield, St. George’s-square. ‘‘ Some 
Alloys in the Foundry,” by Mr.’ J. Kent Smith. | 7.30 p.m. 

West or ScorLaND Iron AND Srtex Insttrvte.—Societies’ 
Room, No. 24, Royal Technical College,’ George-street, Glasgow. 
“Defects of Steel and their Detection,” by Professor J. H. 
Andrew. 7 p.m. 


FRIDAY, DECEMBER. 31st. 


Jusior INstiTuTION or ENGINEERS.—Caxton Hall, S.W. 
Lecturette, “ Drying Plant,” by Mr. E..A. Alliott. Lantern. 


8 p.m. 





THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute will take 
place on Thursday and Friday, May 5th and 6th, at the House 
of the Institution of. Civil’ Engineers,’ Great George-street, 
London, 8.W. 1. Dr. J. E. Stéad, F.R.S., President, will presid 
The annual dinner will be held on the evening of Thursday. 
May 5th, at the Connaught Rooms, Great Queen-street, London, 


w.c 





——— 
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Finssury Tecunicat Cortecr Derencr Commitrtrr.—Past 
and present students and others interested in the Finsbury 
Technical College have formed # Def Cc ttee to 
the possibility of helping in any way to prevent the threatened 
closing of the Coll in July next. Further information may 
be obtained from Dr. Atkinson, Finsbury Technical College, 


Leonard-street, E.C. 2, 
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PUBLIC NOTICES ; PUBLIC NOTICES 
te : A ssistant Engineers Re- , . British Automobile Equipment 
Seong eh na The Engineer MIGHPIELD WORKS, ELTHAM. MIDDLESEX. 
FOR SALE. 


with prosvect of permanency. @ year, 

_ to £720 by annual increments of £30. Free 
passages and single quarters provided. Liberal 
salary after each tour of 


fae, Ln England on™ full 


err ntidabes, age 30-40, who must-have had good 
experience as Civil Engineers on Railway Mainten- 
ance, should apply at once, in writing, eiviee one and 
brief details of exnerience, to CROWN AGENTS 
FOR THE COLONIES, 4, "Millbank, London, 8.W. 1, 
quoting M. 9442. Applicants must have served in 
some branch of H.M. Forces in the late war, unless 
and reasons for not doing #0 are entirely saree a. 


fo Assistant to the Civil 


ae Pe by__ the 
with vests extension, Salary 


AHAMAS, 
assages. Quarters not provided 
and 


r 35, who have a general 
knowledge of the work of a Civil Engineer's Office, 
who are able to make simple Surveys, Take Levels, 
Draw Plans, Lay-out Roads, and who have some 


knowledge of Building Construction, 











=. te writing. giving age 
to WN ‘OR 
GoLoNins. 4, Millbank, London, . 1, quoting 
M/Bah 16,561. 
in some 2 brasch of his Forces 
war, unless satisfactory reasona for not having done 
so can be furnished. 3131 
(‘ivil Engineers Required 
for the GOVERNMENT RAILWAYS 
fin EAST AFRICA, for one tour of 20 to 30 
months’ service, prospect of perman. 
ency. £500 per um, rising by annual 
increments of £25 to £600 per annum. payable locally 
in rupees at ten to the £, with an additional porary 
local allowance 50 per cent. An outfit allowance 
of £30 is payable on first appointment. Single 
quarters, free of rent, and first-class passages pro- 
vided. Liberal leave in England on full salary.— 
Candidates, age 25 to 35, preferably single, who have 
ngi Railway Con- 





wN 
Millbank, London, S.W. ze 
details of experience, quoting M/9987/10.037. 
Applicants must have served in some branch of H.M. 
Forces during the ‘ate war, unless satisfactory reasons 
for not —— done so can be furnished. 3130 
‘Civil Engineers Required 
by the GOVERNMENT of NIGERIA 
= fae WAY CONSTRUCTION and SUR- 
for two tours, each of twelve 
months’ ‘alte with possible extension, viz.:— 
Ref. No. Appointment. Salar 
M/10,497 ...... District Engineer £800 - £40 - ; £920 
for Construction @ yea! 
Qualifications.—Good experience in responsible 
charge of Railway Construction 
M/10,330 .....« Senior Assistant "E720 - £40 - £920 
nr a for a year. 
urveys 
Qualifications: =<ueentiente of Railway Surveys 
and a knowledge of Tacheometric Surveying. 
" Proficiency pay at the rate of £72 a vear and also & 
ee allowance of £12 a month in lieu of quarters. 
payable, but only whi performing the 
dation of the appointment in the Colony. Camp equip- 
ment and first-class passages provided. Liberal leave 
in her on fall salary. 
Candi not over 45 years of age, possessing the 


ional apuitee, shoald apply at once, in writing, 
— age and brief detalts of exnerience, to the 
CROWN FOR COLONTE 





e 

nin = ovust. have 

Forces during the late 

prong we satisfactory reasons for not having done 80 
rnished . 3068 





Fingineers and Survevors 
E Rah by the GOVERNMENT 
A yer as 


INE 1. 

WORKS DEPRMENT. with~ possible extension. 
Salary £450 per — with a poe war bonus 
of 33 1-3 per ce Free rovided. Candi- 
dates, preferably. single, and ear 20. should have 
passed the A.M. Inst.C.B, Examination or_ the 
Qualifying "nasanantien of the Institution of Muni- 
goal and Count ty Engineers, or the Examination for 
| of the Surveyors’ Institu- 
tion (Building Section), and possess 

experience on works. They nk np Aeapoient in 
Engineering, Surveying and Lev 

once, in ~~ giving 


experience, tl 

COLONIES, “ Millbank, London, 8.W. 1, quoting 
M/Ceylon 10,336. Applicanta’ must have served in 
Forces during the late war, 
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PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Baghdad Railway.—No. IV. 
Studies in Tidal Power.—No. III. 


Lubricants and Lubrication. 





Hycro-Electric Power Developments at Niagara. 
Railway Counter Proposals. 
Report on Severn Tidal Schemes. 
Surface Condensers. 
Oil-Electric Propelled Ships. 
A Large Planing Machine. 




















A Seven-Day Journal. 
Belgian Engineering Notes. 














PUBLIC NOTICES 


PUBLIC NOTICES 





DEAR ea “nt pe Pe 

er two tours, each of twelve 

months’ itn with of ‘or 

employment at a Survey School. in process of forma- 

tion for natives. Salary £600 a boy rising by annual 

increments £30 to £720 a y¥ thence by £40 to 

£920 a year. Free furnished cates or an allowance 

in lieu. Leave in England on full salary after each 
tour of service. 

Candidates, under 35, who have had practical experi- 
ence of survey work, or who have received a good 
mathematical or engineering education at a University, 
should apply at once, by Jetter, giving particulars of 
experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Louwton, 8.W.1, quoting 
M/Gold Coast 3 
in some tranch of H.M. Forces during the f 
unless satisfactory reasons for not having done so can 
be furnished. 3067 


ae [nstructors for the Survey 








Newport (Mon.) Education Com- 
MITTEE. 
THE TECHNICAL COLLEGE AND 
INSTITUT 


PrincipaL : G. R. BENNETT, M.B.E., B.Sc. 


APPLICATIONS aré INVITED for the POST of 
ECTURER in MECHANICAL ENGINEERING. 


he Institution of M ical 
T ENGINEERS. echap 
CUTTING TOOLS RESEARCH 
COMMITTEE. 





APPOINTMENT OF RESEARCH 
ASS geapes T. 


An extensive programme Research has been 
— up by the Cutting Tools Research Committee 
of the — and it is proposed to appoint a 
WHOLE-TIME RESEARCH ASSISTANT, to Super- 
vise the Experimental Work which will be carried out 
a to Compile,» Reports for the Committee. The 
y offered is at the rate of aga! annum, and 


Poe expenses, under certain ae will be 
defrayed. APPLICATIONS for the. PPOINTMENT 
ate INVITED from pe who the necessary 
scientific and practical "qualificati They should be 
dressed, not later than 3ist ber, 1920, to the 
SECRETARY, Institution of Meshanical Engineers, 
— s Gate, St, James’ Park, Westminster, S 


Wee 

marked ‘‘ Research Assistant and should give 

full details of the candidate’s octal and technical 
education and experience in ical Engi 

and Work. A candidate should give the 

names of three engineers of standing who can 

with authority as to and +t 

ability. Further particulars of the semana can 

be epimneseen on application. 3138 


Seen foam t 





INVITATION FOR TENDERS. 

FULLY EQUIPPED FREEHOLD FACTORY. PAR, 
TICULARLY SUITED TO MOTOR, METAL, TOOL: 
AND ENGINEERING TRADES. 

The works are situated at Feltham, Middlesex, about 
14 miles from Waterloo, and adjoin the London and 
South- yn ee Railway. The land covers approxi- 
mately t' is freehold. The nn 
which are a brick. deolgnal and arranged to 1 the 
Se < of modern production, comprise a er: space 

un 


,000ft. 
The works are fully eet « and ready for imme 
diate operation. They co: 
CHINE TOOLS. 
LATHES. 
CAPSTAN AND TURRET LATHES. 


PLANING MA s 
HORA AND VERTICAL DRILLING 


POWER AND FLY PRESSES. 
TREADLE AND POWER GUILLOTINE. 


ROLLS. 

GRAY’S SHEET METAL CUTTER, 
There is also woodworking ak al spindle 
Planer and thicknesser, circular saw, band saw, 
generating plant, 100 H.P. Stockport gas engine. 
suction gas plant, electric light, &c. 

The fac ~wid and contents can be inspected by 
appointme: 


nt, 
Tenders must be delivered sealed to the Receiver on 
or before Friday, the $list day of Seoaetor 1920, at 
Twelve o’clock Noon, and marked on ithe envelope 
‘Tender for Highfield Works, Feltham.’ 

The Receiver does not bind himself to accept = 


highest or any Tender, and reserves to himself all 
tights in  ciectoolben therewi 
Forms of Tender may be obtained. of 


SIR BASIL E. M met! mtr Cag .E., F.C.A., 


ive 
*Alderman’s House, Bishopsgate, E.c, 2 
and forms of the contract, which tenderers will be 
required to sign if their Tender is accepted, and forms 
and schedules of the plant aud machinery comprised 
in the sale may be seen at the same place. 
6th Decem’ fe 3009 





(Yity of Auckland, New Zealand. 


TENDERS are INVITED for the aarrry and 
ERECTION of the pares oem wee ERY 


SECTIO. 
K. w, Hick TENSION 


ONE 3000 TURBO. 
ALTERNATOR. 
Oo 5000 K.W. HIGH-TENSION TURBO 
ALTERNATORS. 


FOUR 1500 K.W. ROTARY CONVERTERS. 
FOUR 500 K.W.. ROTARY CONVERTERS. 
SWITCHGEAR AND TRANSFORMERS. 


SECTION B. 
FOUR WATER-TUBE BOILERS. 
CONVEYOR. 
PUMPS. 

PIPE WORK. 


SECTION C. 

HIGH AND LOW-TENSION CABLES. 
Tenders for the three sections will be considered 
separately. 
One copy of the te specificati and draw- 
ings may be pe Bnew on application to Messrs. 
Preece, Cardew and Rider, 8. Queen Anne’s-gate. 
London, 8.W.1, on payment of a deposit of £2 2s., 
which will be return on receipt cf a bona fide 
Tender. Additional copies of specifications ‘and draw- 
ings may be obtained on payment of 5s. for each set, 
which sum will not be returned. 

Tenders must addressed to Alexander Wyllie. 
Esq., City Electrical mew aft tetas. N.Z., 
of Messrs. gr and Rider, 8, Queen Anne’e~ 
gate, London, S.W. and ee reach that address 
not later than Hoos.” February 22nd, 1921. 
The Auckland City Council does not bind itself to 
accept the lowest or pend is ae 





. WYLLIE, 
City Electrical Engineer. 
Auckland, N.Z. 3104 


Tenders are Invited for One 


Modern. WHEEL PRESS, to take axles up to 
6in. dia. by 7ft. long, wheels Att, 8tin. gauge. 
Please supply full particulars to 
Cc Fr MECHANIUA L ENGINEER, 
SOUTH METROPOLITAN GAS COMPANY, 
709, Old Kent-road, 
London, 8.E. 15. P2500 








University Degree or an equivalent dipi is 
essential, and a special knowledge of internal com- 
bustion engines will be an additional qualification: 

Salary scale £ £450 per annum, allowance for 
previous experience being made in fixing com- 
mencing salary 

Further partionlars may be had from : Principal, 
to whom application should be sent soon as 
possible. 

T. ARTHUR EAVES, 
Secretary and Executive Officer. 
Education Offices, 

Charles-street, 

10th December, 1920. 3070 


[ihe Proprietor of Letters Patent 
29,811/13, polettas to 

*““ COMBUSTION C S OF INTERNAL 
COMBUSTION ENGINES.’ 

pegs to DISPOSE of his PATENT or to GRANT [ 

ENCES to interested parties on reasonable terms 

with @ view to the adequate working of the patent 

in —_ country. 

quiries to be . 

CRULK KSHANK "snd FAIRW ge 

65-66, CHANCERY-LANE, LONDON, W.C. 2 3071 





some branch of H.M. 
unless satisfactory reasons for not —— Gone so can 
be furnished, 3133 
Foremen of Works Re- 
QUIRED by the GOVERNMENT OF 
= GERIA, for Railway Construction, for 
wo tours each of 8 to12 months, with possible 
extension, yn £440 by £12 to £500 annum. 
commuted travelling and bush of £7 108. a 
month whilst in the permanent 
. liberal leave 
in —— on full salary. dates, age 25-40, 


should experienced in Construction of Concrete 
and Timber Buildings, Concrete and Steel Bridges, 
Culverts, &c, -They must have served in some branch 


of His Majesty’s Forces during the late war, unless 
their reagons for not doing so are entirely satisfactory. 
to the ont CROWN AG 2% ENTS 3 For E COLONIES. «. 

>. Se 
Milbenkee, London, sa er os quoting M/10,376. 3129 


Waterworks Engi neer Re- 
TEED ed Fe mise «the 

S 3. ’ service in the 

votpact gPUBEIC DEPARTMENT, with 


permanency, a 
annual i of £50 to per annum, with a 
temporary addition ranging from £201 to £235 per 
provided.—Candidates, 
ho Ph eanatian be = mg quali 


upply Works 
ee 
‘frinida 





le. 
F nd aaa ms ha piceentin a & Water Su 
be experi pao i writin aes wn ae 
.W. 4, paearac 








()rdnance College, Woolwich 
CHANICAL ENGINEERING BRANCH). 
INVITED for the POST of 
ary £250 per annum, rising 
to £350. —~Appiisations, stating age, qualifica- 
tions, &c:, should be made writing to THE 
NDANT, Qrdnance College, Red Bar 
Woolwich. 3137 


Usman of London. 
wr eaenate i APPLICATIONS for. the 
CK (part-time: of MUNICIPAL ages 
SEBRING tenable at University College. Salary £: 
ear.—Ap' gery (12 copies) must be received 4 





lier r than , ee on it WP epee 1921, by the 
ACADEMIC Universi of London, 
South Kens swe ) from =) al further par- 


ticularg may 


Reconstruction - Reinforce- 


ENGINEERS are to. APPLY Mos oak. 
TICULARS of the er 
PORCEMENT, whlch fers ena 


advantages existing t: Walker: 
Weston Sratn ls sola no ake Bk of Lawees Autho- 
rity on its vast schemes construction, with 
highly satisfacto: several 


ol tained.” : 2946 





rote) eons Rea 





Borough of Poole. 
POOLE me ee 
CONTRACT No. 


BOREHOLES. 
The foe gg of Poole invite ee ~ the 
SINKING TWO 2lin 


Ted 
anoles” BOREHOLE ES, at the Poole Waterworks 
Pumping Station, situated at Corfe Mullen, about 
three miles from Broadstone Junction on the London 
ieee sty phe met with the 


wi 
Pama Mr. s —- 
CE. -y in mola Queen. street, Westmins 


gh A forms of Tote, drawings, &c., may 
be seen at the o neer, Mr. A. P. I. 
Cotterell, M. Inst. C.E., 7 oid Queen-street, West- 
minster, S.W.-1, on or after the 20th day of December, 
1920, next, during the usual office hours 

Contractors wishing to tender may obtain copies 
of the specification, form of Tender and schedule of 
prices, wings, &c., from eer On payment 
of the sum of £5 5s., which will be returned on receipt 
of a-bona fide Tender and all plans and documents 


supplied. 
Tenders on the forms provided, enclosed in sealed 
envelopes, adi to the undersigned and endorsed 
‘Poole Waterwo mis Contrast No. 3,’’ must be 
elivered not Mater than 10 a.m. on the 17th day of 
wary, 1921. next. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 
By Ord 
‘CHARLES TASBY. 


bet ? 

e National Foremen’s <Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
tered under the Trade Union Act.) 
Association specifically formed to look after the 
interests of Foremen in their by - shn Capaity. 
All communications to Hea 
H. W. REID. 95, ph 
General Secretary. Victoria, 8. a ‘ 





PUBLIC NOTICES (continued) 
Page It. 


SITUATIONS OPZN 
Page II. 
SITUATIONS WANTED 
Page H, 
MACHINERY, &:., WANTED 
Page III. 
FOR SALE, 
Pages IV., VIII. and CIlIlI. 
AUCTIONS 
3 ~ Pages IV. and CX. 
PREMISES TO LET OR WANTED 
Rage IV. 
WORK WANTED, Page III. 
AGENCIES, Page Ill. 
MISCELLANEOUS, Page III. 


For Advertisement Rates See 
Page 613, col. 1. 











NUMERICAL INDEX TO. ADVER- 





~Mwniet al ne x 1 Kk. 
pv Ulle ag Town Cler 
=i 


$139 





TISEMENTS,. Page CIX. 























(Corporation of Madras. 

SPECIAL WORKS DEPARTMENT. 
CONTRACT M. AND M., No. 37. 
STONEWARE PIPES AND SPECIALS. 

The Corporation of Madras, India, is 
receive TENDERS from competent person: ns oiling 
enter into a contract for the SUPPLY and DELIVERY. 
of STONEW PIP. and SPECIALS, varying 
from 4i ing a total 





(pombe sail ‘Gouncil | 


PAR 


supply, both in 
design A in the he construction of pew works and in 


orn mainte! 
ppticants shou have 1 exami ae - 
f the Instituti fon ee Gt Civil E Engi 





Bazipoer te the Corporation op of Maras a may be 
Speci from the wu ve Shillings > he Fone. 
mg hes Ronen of me billings per set, which will 


3 rend ders, “4 by a deposit in currency 
notes or a draft o ag 34 aaa | oe Rs. 200, should 
be sent direct io Corporation of 

Tras, sO as b him at or a Twelve Noon 
on the 23rd RS of February, 1921. 

4—The Corporation 204 not bind itself to accept 
the lowest or any Te: 
(Sed.) JAMES MANSERGH AND SONS, 
Agents to the Corporation. 
5, Victoris straw. See. 8.W 


December, 1920 3042 





_ baria Water Supply Scheme. |* 
TENDERS FOR PIPES, &c. 
TENDERS are INVITED for SUPPLY and 
DELIVERY of CAST TRON P' up to 2lin. 
al di: together with SLUICE sTOP 
Meee &e. The total weight of pipes will be about 
4,000 tons Sealed ‘Tenders, accompanied by a 
dopostt of £300 sterling, will - received at the office 
ot ._ Bi Deacon, 
> gai Victoria - street, Westminster, 
8.W. 1, up to midday on the 3ist January, 1921. 
Two copies of the form of Tender, contract agree- 
ment, srecificatien, and bills of quantities may be 
obtained by sending in an application with a deposit 
of £6 sterling to Messrs. Sir Alex. Binnie, Son and 
Deacon, and such deposits will pe eames when: tog 
bona fide Tender, 
&c., has been received by the Sieelione, of the Tharia 
Water Board. The Board does not bind itself to 
accept the lowest or any Tender. 


8. HEERNLE. 
Chairman of the Jharia Water Suet. 
Dhanbad, E.R. (India): 3128 


Southwark Dnien, London. 


TO BUILDERS AN 
EMOVAL OF BOILERS, &c. 
The Guardians of the above Union are De IROUS 
ENTERING into a CO: FTA G DOWN 
TWO BOILERS, FITTINGS, BLOW- DOWN TANK 
st Geneae' 's Institu- 


fo Tealtinketre ii ee SONvENIN same to 


Tustitution. Fa Tay-strpet, 
See F §.£., ‘ana ETTING D — 
of the pollens: BouN at 


he 
ES 











own | 2 
IONS snd’ institution, RE. 
:D. = FLUES, 


necessary 
Hg CONN! os toto the BLOW. 
DOWN ‘TANK. also to 0 fa the existing Bi aieem aie 
Also fer the PICKIN NG from 
St. George’s Institution to the arene Tnstita- 
tion FIrTiN GQPEERS. . STEAMERS, DISINFECTOR, 


d F 
w tenlers sealed up ** Removal a of 
Bolles 1 ,” must be 3 delivered spent cover, 


thi dersigned no id ie bed 3rd 
a 1931, and po a ae For: = aS . 


me ped ticulars to _cmecifention and con- 
cantract can ‘be 


ae. % 
to t offices, and fhe site can be wiewes wd Upon appli- 
eation to the Master of ‘the Christchurch Institution. 


By Order, 
A? STANWELL SMITH, 
Clerk to the Guardians. 








Southwark Union Offices, 
51, Ufferd-street, 
Blackfriars-road, S.E. 1, 
7th December, 1920. 


South African Railways and 


HARBOURS. 
PRELIMINARY NOTICE TO CONTRACTORS. 
GRAIN ELEVATORS 
TENDERS are INVITED for the CONSTRUCTION 
(a) oa ee Crary ae esOR at 
wn. 
(b) ‘ORE TERMINAT, baie ELEVATOR at 
Durban, nrbep, copecity 42,000 tons of 2000 Ib. 
COUNTRY ELEVArons, 
ranging in capacity from 1800 te 5800 tons of 


The drawings onnaiet of approximately 150 sheets, 
and a preliminary set, subject to slight modifications, 
bl be available for Tuono by intending tenderers 


Office of the High Commissioner for the Union 
af Boash Africa, 32, Yi am, London, on apd 
the 22nd of Decem 920 ; 
£8) of the Engineer. in- niet, Johannesburg, 
or the Assistant General a, 9 ee or 
Durban, on and after the 6th of Hatontien 
Contractors in Great Britain and abroad “9 desire 
te abeadn a set of the drawings and documents form- 
ing the basis of Tenders must notify the High Com- 
missioner immediately, and contractors in South Africa 
must similarly notify the Engineer-in-Chief. Railway 
Headquarters Office, Johannesburg. 

The requisite number of camplete copies of drawings 
and documents will then be pri printed, and it Is expected 
that these wil! be available in London on or about the 

28th day of sanaer?. and in South Africa on or about 
the 10th of J rete} 

A deposit ef 100" will be required for a complete set 
of drawings and documents covering the terminal 
elevators at Cape Town and Durban, and a similar 
deposit of £20 will be required for the drawings and 
decuments for the country elevators. 

Of the required deposits 20 per cent. must be paid 
on making requisition for copies of the contract draw- 
ings and documents, apd the balance when these are 
banded over. 

Contracters submitting bona fide Tenders and 
returning therewith all the drawings and documents 

1 be entitled to a refund in full of the above 
deposits. 

Tenders are to edged in London by Noon on 
Monday, the 2nd of ene 1921. 

e Administration does not bind itself to accept 
the lowest or any Tender. 
Lape >ARTICULARS WILL BE PU ae 


3086 





{e) 


or a some other. equivalent qualification. 
oe upmary] 


ed-gnd be between 
a 8 en Be 
e appointmen een, in the first instance, be a 
one for a period of three 


per annum tier A; years service. and 
visiee to 2 Re. 
ance of Rs. eget s = anu oe he iiete te at 


allowance of 20 per cent. on 


The selected cpueiinde will be required to pass a 
medical examinatio 

The gentleman appointed will be required to enter 
into en agreement to serve the Council for a period of 
three years in the first aged after which period, 
if his services are satisfact Rog  lgpe 
under the Council in econthaace with its 

regulations relating to leave, pension, A . Mil be 





offe: 

» to Colombo, first-class by 1ion-mail 
steamer or second-class by mail steamer, will be pro- 
vided with half-pay during the voyage out. 

Should the services of the officer be not required at 
the expiration of the three years for any reason other 
than misconduct, or should the officer desire to 
terminate the appointment, a free passage to Englana 

will be provided by the Council. 

Pe me oige es endorsed “* Assistant Euainew. 

Colembo,”’ stating age and qualifications, and ace 
aaa by copies only of a. should be tor 
warded to M. Ingram, Esq.. ani ory, 
Burlingham, ‘Norfolk, and must be wae ved not later 
than 15th January, 1921. 

By Order, 
E. H. 





OSEPH, 
Secretary. 
Municipal Council, Colombo. 
The Town Hall, Colombo, 
12th November, 1920. 3069 


(Jounty Borough of Barnsley. 
BPE > DEPLRARY NT. 

APPLICATIONS are INVITED for the POSITION 
of ASSISTANT to nop roe ENGINEER 
and MANAGER at encing salary of per 
annum. Candidates should have had experience in 
waterworks design const: an rs 
‘Applications, stating age and — 
anied by one of three recent testt- 
Ss, must reach 


Tworks Imnginesr nae 
Manager, Doncaster: 





Wate 
‘Barnéler. by December 31s 
A. D. MASON, 
Town Clerk. 
Town Clerk's Office, Barnsley, 
14th December, 1920. 3126 





SITUATIONS OPEN 


iat a. London House Dealing 
d Pig Iron, first-class mE 

DEPARTMENTAL MARACER: 
have several years’ experie aStilass og 
have live ee. — British Works, 
chants and Expo! considered ; 
of Prench a Tistinet pavesiage « good’ salary and 
share of profits. ere WALLACE, Room 318, 
329, » Hish Holborn, W. 3143 A 





MAN and 





AV ANTED by Pe! aged CONCRETE EN- 

GINEERING FIRM, a LONDON REPRE- 
SENTATIVE, to secure. and follow ~ inquiries. 
Office and clerical assistance provided eed not be 
whole-time appointment.—Address in first {patance. 
2997, The Engineer Office, 2997 





ANTED by the PARTINGTON STEEL and IRON 
Cc Ltd., Inlam, near Manchester, FOUNDRY 
MANAGER, to Take Charge of new Steel, Iron and 
Brass Foundry, capable of producing 1000. tons of 
Castings monthly; only fret-cless men phorough|y 
conversant in commercial and management 
need apply.—Applications to be made in a. to 
the SECRETARY of the Company. 3089 
Wri: SPEED and FEED MAN.—Address, 
giving full particulars, age and salary re- 
quired, 3153, The Engineer Office. 3153 A 


ANTED, SUPERINTENDENT of STEEL and 
ITRONFOUNDRY, who must have had technical 


mm Koundry Work 
operating with unskilled r and ng 
chines.—Applications, by 1 ad only. giving, full par- 
tieulars of experience, orth resent 
salary, te THE AUSTIN R oo. i. ee 
field, Birmingham. 











COWES we MANAGES 4. Phy ae ‘OF 
KS At 


t Construction 
of large Gas Holder A in Scotland ; 
must be competent fo carry on by direct employment 


f labour or He su) ision ma contractors’ wo: 
° o geryied apo is to be 


whichever may be The work 
cortieg out te ie Goa and under the Girention of 
Mr 7 Herri C.E. Applicants, with 


only 





io UIRED as 4, 
Mey SSIST. 
<T up 
up Suite r v enteeble "ae man. 
ag Bry wages required.—Address, 
3082 A 

RODUCTION ENGINEERS, —There are VA- 

CANCIES in a large gees concern in the 
North for TWO first-class MEN who have the py 
to Organise Work through the Shops Be egg ie 
programme to meet deliveries ; aio ring Training 
essential ; The vos 


jone. are 8 
Fvthies obo is tee Panter 
d salary required, 3150, The Engineer 





esto 4 





eget ENGINEER REQUIRED .by Large 

Electrical Engineering Works in Midlands manu- 
facturing a varied product. Applicants must be able'to 
organise works programme from receipt of order to ship- 
ment of material, in order to keep deliveries. The position 
is sufficient to attract a first-class wan with —well- 


.——-EX-SERVICE 
ON ss COMME TROY 
rs’ experi 
+ Canning Tow: ee 
3098 p 


wa Bt GINEER, | A.M. 
C : tires Yt RissPo arta 
POs an n large construction jobs, 
workshove, ae concrete, concrete block wor,’ 
. isatio 
Wy 4 ie maine ant 


handling Jabour,—. 
2554 B 
REP REAe 


Waa et ae 


A Me, REQUIRES 
ELLER, home or p abeoed. Fieont™ ibe *h, —~Address, 
P2541, The Engineer Office, P2541 Bg 











| erga: MECHANICAL (34), B.Se., A MiG E. 
16 years’ experience, home and abroad, mari 
shop. trained, design work, supervision new ox ne 
POSITION of mf "R SPONSIBILITY peek ES 

C Dod dis: ) 
arian, hard w Pt ad bee control 3 Getthan and Peat 
‘public. sehoo educa. 








developed organising ability, and the are 
good. Applicants should state age, qualifications, 
previous. positions held, and 

Address, #066, The Engineer Office. 


salary required. 
2066 a 





ggg ios a! on ant Box Manufac- 
rers and Gen Prin are oupeigering 
APPLICATIONS for Post of CHIEF ENGINEER, 
Superintend the Maintenance. of Machinery y phd 
ment, Buildings and seecerian and other Power 
Plant; ‘also to Improve and Develop the Use of 
Machinery in cndeanisn” with Scientific Management. 
Opportunity for man of energy and resource, with 
organising and inventive ability. and sound technical 
training. He should have practical experience of 
Bag and Box Making and Printing Machinery 
Applications, giving Maire details, to MANAGING 
D OR Box | Ji, 3.P.0., Bristol, marking 
envelope ** Private. 3063 A 





BQUIEED.. Tho) hiy Competent and Experi- 

R*: GINER ER. about 40 years of age, to 

Take , 8 =r London Office of well-known Engineer- 

ing Valuers and Auctioneers Commencing salary 

£500 per annum. Address, 3115, The Lomas 7 er 
A 





LOCKS.—YOUNG GENTLEMAN 
RED. Pegthne gre of the principal manufac- 
the*r Sales rtment ; 
— - B with initiative, and = 

afraid of work; preference given to one with mec 
nical anes and knowledge of drawing. ‘Application 


inyited from ex-Service men. 
a instance, P2538, The Engineer 
P2338 A 


JAFES AND 


Tess, in first 





TOUNG ENGINEER WANTED IMMEDIATELY ; 
| pou must be competent and quick Land Surveyor: 
to aet as Clerk of Works, Set Out and Supervise the 
Laying of Railway Sidings, Common Brick, re- 
brick “and Ferre-concrete Buildings, &c. —Address, 
Stating age. experience and salary required, 3156, The 
Engineer Office. 3156 A 





ANTED, a STRUCTURAL DRAUGHTSMAN, 

with experience in Bridge Work, Roofs and 

Steel ere for works in India. . Single man ynder 
years referred.—Write in first place, statin 


Part: 
copies of roa 
Leadenhall-street, E.C. 3 





facturing Company in Canada. bags 
tunity for young technical men coming to 
Address, ptativg ne SGt. experience, salary expected, 26 





TANTED, JUNIOR DRAUGHTSMAN for Sheet 
W Metal Works; technical and shop training 
essential.—Address, 3075, The Engineer Office. 

3075 A 
\ JANT ED, SEVERAL DRAUGHTSMEN for Air, 
craft Department. preferably with previous 


experimntal ee yuited, to eine Ser. 
pret us art ence and salary requir, 
@ CO, Cal 3088 a 





iseum, Park-row, Bris 


- ———-.—----- — 


-ANTED, ‘TOOL DRAUGHTSMAN,. Used to Press 
Todls.—Apply, giving full particulars of ex- 
ae and salary required, to ae and 

4 


WILLEAMS. Et4., Reliance Works, Chester 





YONSTRUCTIONAL DRAUGHTSMAN. Must he 
Cs first-class man, with considerable experieiice i 
Design and Details of ail types of Construct 

7 only qualified men able to & 
without a lot of supervisiqn need ab ¥ 


Bepartnent nid BscuAM ie Tron rae E 


a 
> Seunt 

[PAUGHTSMAN 3 REQUIRED for Londen Office, 
dh perience preferred, for Designing 

Steel- ed Buildings and Structural Work generally. 

rE a by a, stating age, experience and salary 

requ saved, d 

57 and 59, Ludgate- hill, 


and Ltd., 
London, E.C. 








3085 A 





a WANTED for Internal -Combus- 
I on Engi yom. experienced in Commercial 
porn wg ne le 
ving fullest p past experie! 
2546, The Engineer — 


age and “salary required, - 





Howard House, 
4, Arundel-street, 


Strand, W.C, 2 3074 A 


. Londen. 





Bearer ENGINEER.—WANTED by a Firm 
Elect Engineers in India, a fully- 
qualited Pini able to Take Sole Charge RI 
Erecti iets Tetinhasjons uy to 20 5 W 
24-30, poy Te ; 


ng Rs. 600 per onthe 
five rene” ccroment. —Write, stating = PF experience, 
&c., and send copies 


: yelqrences to 954, c.0. 
Deacon’s, Leadenhall-street, London, E.C. 3083 4 





{LECTRICAL SURVEYOR Salen by an In- 
Company A must have a 





Reauired for Serv ice on Indian 
RAILW 
SIX ASSISTANT CIVIE ENGINEERS, 

Candidates for appointment must have passed the 
A.M. Inst. C.E. examination or hold an exempting 
degree, possess a thorough knowledge of instrument 
work, and be well trained im ordinary engineering 
knowledge. They must have had not less than one 
year’s practical experience with a British or Colonial 
railway on open line maintenance or construction, or 
with the Royal Engineers on Field Service. Age 22 to 
30 years. 

‘Terms.—-A 3 years’ agreement in the firet instance, 
except for one Assistant Engineer for Construction, 
when it would be for the period of the construction ; 
first-class free passage to India and home again on 
satisfactory termination of service; leave, &c., in 
accordance with the various Companies’ Rules. 

SaLsry.—Commencing 450 to Rs. 700, 
according to age and qualifications, rising in aecord- 
apce with the Companies’ Rules 

For the Assistant Engineer for Construction Rs. 600 
per calendar month with usual allowances. Selected 
candidates will only be finally appointed subject to 
their passing a strict medical examination by the Con- 
sulting Physician to the Company concerned. 

Applicants must give a full record of their career in 
ehronological order, with dates, giving details of their 
#eneral and technical education, training and subse- 
quent experience, with copies only of any testi- 
monials, certificates, &c., which they may have in 
their possession. Details of service with H.M. Forces 


should be given 
Fali particulars saline, age, whether married or 
bingle, fc. 4s out above, should be sent to 
Mesra. DEL. pate R and TRITTON, 12/14, 
Poertmeath, -strect, Westminster, §.W.1 $103 


pa! 

thorough practical and “theoretical poston me of A.C, 

and D.C. Plant and Switchgear. ro his aiating ait 

perience, to Box so4 bes Smith's, 21, 

E.C, 4, asc es 
rst or Hue 


Peas ted tes, 


Cones y; Electrical be 
Write He Box’ 803. 





NGINEERING SUBRY Ey’ ORS. 
‘4 First-class Board 
QUTRED by an Insurance 
perience an advan 
Smith’s, 21, Bush-lane, . 4. 3141 Sa 


FR Tee of {Spe Batt pace fing, AucMlonsere aed 
MANAGING 


He —_ cto orough knowledge of General 
Engi nope ng Machinery ‘and —— vious i- 
ence bsolutely essential. lary ahout £750 

annum.— Address, 3116, The Eng| eer Office R118 4 4 


N 08 ENGINEER REQUIRED as WORKS 








MANAGER to Private Limited Big 3 a 

Londen district, bo agp at ew milder. atten 

Vehicle, popular price; received 

tion from home market and ‘ove Seoen : 
investment sieees 

and commission on output. Thue be ood Dra 


its- 
man, with experience of nt.— te. 
Z. BR. 969, care Deacon's, Leadenhall-street. oa 


m4 A 
LD-ESTABLISHED FIRM teel Castings 
Manufacturers REQUIRES ot OLE TIM TIME RE 
must have good previous experi- 
ence and rou, knowledge of the business ; 
gentlemanly addr and very energetic and con- 
os ious character. —Address, 3061, € "4 

ice. 


factory, up-to-date plant : mney 





( 


PRESENTATIVE ; 








Rte india. ve 5, aie SEROCTORA “had Aad im 
Tteply, fully fully Ess tating 4 ite: ‘ reper, apd MIRY Te Bs 
Beacon’ n’s. Maden tal l-gtreet, London, E.C. %. 2948 4 


peace REQUIEED. Engineer's rs bmn 
x nee fieéessary.—-Write, statin: 
apr ae a agg ny required, to SHEN- 


age, ¢€ salary 
STONES, Bio road Leyton, E, 


ORKS se WANTED ; fives ee 
engaged in the manufacture’ i tines” in 
gun-metal and iron. ‘State full Salers as to re- 
vious experience, also age an Malar? réqui 
Address, 2878, Phe Engineer Office. 2878 yt 





10. P2548 A 








NOREMAN MOULDER in Small London General 
Tronfoundry, ‘employing about 30 hands ;~ pre- 
ference given to man with previous expérience as 
Londen ; must understand Loam, Dry 

reén Sand Work. — Address, eae T The 


Engineer 0 





OREMAN WANTED in London. Over 12 
F Herbert and Gisholt Turret Operators ; 
getting the Baa output from 

4g bee Bee d salary required. 

Ng age, eer a he . 3 

AL rs c.o. Dixon’s, 195, perl "Oxtord: 
A 


those capable of 
of 


street, 





LERK bey my jae eg in ihe costal os 
the ine for 5 nginee! 
orks ; a also 325 prectical soon e of 

Costing. State experience, age and 
Address, 3144, The Enginee Ff ~Fa a Blae » 


SITUATIONS WANTED 


2), M.ILM.E., MI 
ot ESIRES PoattiG 
ngiheer ; 








on pe bo motor rahe 


Mejor @. manu. i Gat ivi 





bs fag rem DRAUGHTSMEN, by Electrical Manu- 


: r t 
shiatt wer work. pony P2559, The Bhatueer pice. 
39 5 


fair bh; 
tion ; - accustomed cies gray ey P25Q1, ‘The Eng: 
negy Ofoe. “POL 0 


POR ATTENTION OF MANAGERS, 


Dia or SREKS LFOSTrioN as ASSISTANT in 





ement of 4 yrs. workshop, D.o. 

> expert organiser and planner: 
conversant — methods. ( dress, 
P2552. The Engineer Office, P2552 BR 





RECTOR SUPERVISOR REQUIRES POs! row, 
Practical, experienced. reliable man. Good refs — 
ress, P2643, The Engineer Office. P2543 9 


——— 





REPEIENCED ENGINEER, Electrical. Mecha. 
nical Jonstructional. REQUIRES RFR. 
SPONSIBLE "POSPTION SHORTLY -a5 Manager op 
Sony “+h aa Jpvestigation of, workipeg costs 4 
Fullest “inquiry -by eens pals ouly— 

eaieten P2651, The Engineer Office P2551 





JAR EAST.-~-ENGINEER (37), Sound Commercig) 
‘ SITION as REPRESENTA 

E - years" previous cx peri. 
Address, P2h40, The e Bndinee Office. P2540 5 





ECHANIOAL ENGINEER, at Present Holding 
Chance: ; Position Gn mass production. DF 
ANGE ; 38 Years’ thorough experience wit}, 
a, 4 —— , Jigs, interchangeabitity, y. tor 
facturing, Begg ability 4) 

in i labour Years, married 


Address, P2553, The Engineer TO thee, P2553 » 





OSITION WANTED as abypeee MANAGE) by 


ast! with large nce, to take full 
fuer ie Sandee. at ae fet. Wiven ree 


Engineer O P2537 8B 


a cae es Pah an 





Wie Bsne ies nee 





to e Thorous! aly 


M rear tns, 


manager. e 
sient an bev abba “ane pontign and 
ti ae 


“with 7 Years’ 
training 





yas ENGINEER, 24 Voom 9 Age, 
gon 


Prariene experience as junior draughtsman. WOU!) 
Like S TART in D.O. or on COMMERCIAL SIDE of 
the business —-Address, P2557, The Engineer Offic: 


P2557 
¥e TON French ARCHITECT DESIRES SITUA. 
Reply 


Sg. BUH 8 fee ‘“* cS at Engineer 
« Otterburn, 
Northum bert * P2542 1 











RAUGHTSMAN, JUNIOR ae. DESIRES SII A- 
batt pe» sound experience ia mariné and hi; 
speed engine work, shops and D.O.—Address, P253;, 
The Engineer Office. P2555 » 


pO Shen ae 
Notting’ 
Fhe Br 





POSITION REQUIRED by ENGI 
DRAUGHTSMAN having office in pent e 
Highest references.—Address, P25 
Office. 2547 1 





in or 


UNDBY, FOREMAN, SAEBe POSITION 


I, darge or 





EXGINEERS: FTFTER. Non*Soc., 14 Years’ Geveral 
al 


anon Africa not d pablo’ take ui; Hover 


eg ot PATTERNMAKER (37) DESIRES 





POSITION ; first-class experience as supervisor 
of patterns nl gto production, aw tema progressin<- 
keeping neces and. test 
moniats. —"Kaaress,” 50, "The Eni Engineer Office. si 
IRST-CLASS ‘MECHANIC (38), 


P2550 B 
Well Educat 2 
ad =: with- leading machine tool m 
used to control, jig and tool expert, quick and our r 
getic and i deuttplinarian: Address, P2683, The Erixi 
neer Office. P2533 b 


PCTARS 








NECHANIC (35) 
reeful and 

ks. POSITION, 
ford. P2558 » 


Well- ecumted 


experience, energe 
trustwanghy, used to nen SE 


any capacity. fo. 48. Argyle-road, 





UYER and COST CLERK (Experience Siainistios. 
ye public works contracting, housing. 

+ CHANGE: a4 position must offer 

Progress . charge of ‘staff. &c. 

testimonials. rut particulars’ o applica 
187, Dewhurst-road, sem 
P2549 B 


Excellent test 


tion to X. ¥. Z., 
oF and Thoroughly Expe- 
Wiencta. nas SB Position 1 in large engineering 
Single. Expert typist. Salary £9. 
OLERK ta: 148, ceeterced. Cardiff. P246 


For continuation of Small 
Advertisaments see page jii 


| 


POWER PRESSES, SHEARING 
MACHINES, PATENT MACHINES 
oe FORTIN re IROM conte 











THE F.E.ADAM 
PRESSURE TOOL C: 


t BIRKENHEAD 











iinued) 


1H May 
MERCY 
Perience — 
wn, Ez. 
3098 

ae 
AF J * 
ON SIRI 
Ction Jobs 
Ock wor," 
ation and 
eer © 
P2554 Mice, 
RQUIRE 
J TRAYS 
=A dregs 
"2541 Bg 
aati 
M.L.OE, 
l, marine 
construe. 
ESTRES 
lisciplin. 
dd Freneh 
1 educa. 
he Engi. 
2501 g 


———_, 
- 
TERS. 
"ANT j 
», Do 
Planner 4 
Addreng: 
2552 B 3 
i 
Si TION, 
d refy — 
43 y 
————s 
Mecha. 


acer op 





THE “ENGINEER 601 
—<——So————————— qqjq@m—oT——ool=leleleeeeeeeeeeee 


from Bagtché to Tel Ebiad, but have not yet been | From the above table it’ will be seen which ae the 
| brought into use. ; Bd OLB. | thirty-six watering stations, and where the thirteen 
The Baghdad Railway f | “The system employed is ‘a modified form of that of | engine sheds, and fifteen turntables are situated. 

No. IV.* | the Prussian State Railways, and ‘consists of a post T m1 


Sey: - fess ; with ‘oné or more lattice-work arms ‘as home signals, | i i 

By Major DERWENT GORDON HESLOP, B.Ey _| anda citcuilar disc’ erected 6ti a post atid placed from | “The author isindebted for’ the following desoripti 

Late Military oartinente at the Bacal Ralese ts" | 500%. to"700im. away from the ‘home signals. “"Phé | of the telegraph system to Major A. J. Robertson, 
‘ w position ‘of the semaphore arm ‘when “the signals M.C., R.E.:— ; 

BUILpInes. | agaitist the train is, that the'circular dise isin at’ éreet The’ railway telegraph system consists of two 400 lb. 

ws a green light through'a | galvanised iron trunk wires, which are used for control 


Ur to and inchuding Tel Ebiad stations, kilometre | Position, and at’night sho : ; é r , ; 
| central hole in the dise. When the road is clear for and station-to-station working respectively. Supple- 


872 from Konia, all station and other buildings have | : 1 ; 1 nl T on w 
been completed. Beyond Tel Ebiad there are) no | the trains the cireular dise falls flat and is not visible | mentary lines varying in number from two to seven 
permanent structures whatever, except the engine | from trains, whilst at night a white light is shown. | are carried on the same route and are at present used 
shed at Ras-el-Ain, kilometre 976.4, and the”station | The home signals are placed at a point 100 m. to 200 m. | in the occupied territory for military purposes. — The 
at Mardine. The buildings throughout the line are of from the points. The diagram on page 692, which is | telegraph control is centred at Aleppo, the dividing 
ashlar masonry in cement, with slate or patent tile not drawn to seale, shows the arrangement of both point of the two main telegraph routes to Nissibin 

and Konia. The administration of the telegraphs is 
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roofs on timber framework. From Siftek to Tel Ebiad | home and distant signals, while other drawings repre- 


the stations have a different design from those met. | senting the actual signals and lever frames 
with before those points, being fortified against | reprod 


uced. The signals are interlocked with the 
and with each other, the locking bars being in cipal traffic centres. The direct wire from Aleppo to 


are also. under the Permanent Way Department. 


The direct or control wire is used between the prin- 


possible attacks from the nomad Bedouins, who infest | points c sare : . b ‘ ‘ 
|a lever box in front of the station building. The Konia, 417 miles long, has five intermediate stations. 


this part of Mesopotamia. AlIl windows are barred | 
against possible thieves, and in some station buildings | 
the doors have been built of iron plating heavily 


studded with bolts. At all stations a fowl-house of | ing-bars, as in England. ; 
All the motion work of the signals and the inter- 


locking are worked by double wires and not by rods. . required. During the rainy season the insulation 
Tn third-class stations, where there are only the main | losses necessitate the use of a translator at Adana fer 
line and a loop, two levers or handles are all that is | direct communication. 


masonry with a wire netting run has been built for. | 
the use. of the station-master. All notice-boards on 
the stations are written in French. All the buildings 
are substantially built; in fact, the whole line has been | 


constructed in a very thorough manner by the | 26¢essary to work:the signals. The points have, how- 


points are locked by means of a point rod passing |The power battery for this line works at a pressure 
through the lock, but there are no facing point lock- | of 170 volts. By means of a plug connector switch 

mounted on the instrument tablet at Adana the line 
can be readily divided and worked independently if 


The aerial line construction is of the Turkish type, 


Germans, who evidently spared no pains to make it, | °VeT, to be set by hand before they can be'automatic- the porcelain insulators being fixed to fin. swan- 
jor its class, one of the very best railways which exist. | ally locked from the station; but, unless they are necked bolts by means of tow packing or cement. 
A plan of the general lay-out of Aleppo Station is | correctly set, the signals cannot be pulled off. _ | The other end of this bolt. is serew threaded for fixing 
viven herewith, | As there is at present a shortage of eine | to the pole. East of the Euphrates as far as Nissibin 
| on the Baghdad Railway the signals are not at | the poles and arms, which were captured from the 

EQUIPMENT. | night, hand lamps being held at the points.to indicate Britishin Mesopotamia, are-of iron. This type of 

Engine sheds have been constructed at Konia | “all clear” or otherwise to the drivers. The signalling | construction is well suited for railway work in this 
(C.F.0.A.), Karaman, Eregli, Bozanti, Adana, Toprak | system is very simple in its construction and working | region, and is a safeguard against depredations by 
Kale, Mamourie, Medain Ekbese, Muslimie, Aleppo, and is easily understood by the class of employee who Arabs in a country where timber is scarce. Iron poles 
Jerablus, Tel Ebiad, Ras-el-Ain, and are provided | is entrusted with its use. Safe working of trains is are further immune from attack by insects to which 


for at_Nissibin. Turntables are laid down at all the ensured by thé telegraph and a tine-clear’ ticket | wooden poles are subjected. Maintenance, however 
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PLAN OF RAILWAY STATION AT ALEPPO 


places"just named, and, in addition, there is one at | feuille de marche—which is given to the train con- | is rendered difficult by native interference, the Arabs 


Yenidji, but it is not in use. 

Water is obtained principally from wells, and is | 
either pumped by hand or Pulsometer, to a steel water | 
tower erected on steel trestles, and having a capacity | 
of 50 to 100 cubic metres. Aleppo and Adana are | 
provided with fairly extensive workshops in which are | 
installed wheel lathes, forges, &c., and all necessary 








ductor.and, by him, shown to. the. driver, before the 
latter proceeds with the train. The driver is required 
to sign the feutlle de marche at every station stopped 


| at and also to sign against any notice of speed restric- 


tions or any other matter affecting his journey. 
Station Devas. 
The following table gives a list of watering stations 


finding. the white insulators useful targets for the 
exercise of their markmanship, and thus causing earth 
faults. Their depredations include the cutting away 
of the stay wires and the removal of the insulator 
cups, which serve for their domestic uses. 

After the Armistice a large amount of reeonstruction 
and overhauling of the telegraph routes was done 
by the Baghdad Railway Telegraph Control Group 








equipment for undertaking heavy repairs to loco- t . nt the li ith-th tof 1a ly 
motives, including boilers. All the engine sheds are | * them A. en ‘i bl “Detail < p= pee am undér’ the British Military R.E. Signals. The diffi- 
built on ares of circles, the only entrance to the shed | V8" * eens a culty experienced in maintaining communication 
being over the turntable. During the retreat of the engines. ip. reserve are also given. during the winter months owing to breakdowns, 
Germans and Turks from Aleppo in October, 1918, Nejad efimihad ae Yo 5. urntable, Engines | caused by gales and snowstorms, of the wires which 
the turntable at that place was blown up, with the ng Se, Konia: snotren: ok 5s el go over the Amanus and Taurus mountains is being 
result that eight engines which were in the shed at} Konia « .. .. 0.0 .. 50 .. 17.5 1 | Overcome by putting the wires through the tunnels. 
the time-eould not be-got out. The water tank was | Tchounira re ve 44.2 4. 50 — .. —  |In the longest Amanus tunnel, which is 3:25 miles in 
also blown up. This fact is only mentioned as an |. irondji Dasbond on i. Pr} sie , - length, four 200 Ib. copper wires were, at the time of 
argument against the system of providing only one} fregli.... .. (189.2 50 17.5 1. 10 | Writing of this article, in course of erection on pre- 
entrance to engine sheds and that over the turntable. | ~ TchaiHani .. .. 215.9 50 — .. — | pared insulator supports, fixed vertically by rag bolts 
The water columns are of cast iron, and are pro- “seeern ll <r ona Le 17.5 .. — | to ma bonnel — : 
vided with a lamp on top, which shows red when the} Bozanti . . |) (2811 nT .0 1s e tunnel work was temporarily suspended in 
column is across the line and green when it is clear. Hadji Kiri... .. .. 306.1 50... — .. — | October, 1919, and arrangements were begun for 
All the Baghdad engines take water on either side|Dorak  .. .. -- 328.1 All provided for. running six twisted multicoloured cables. The cables 
of the tender in a trough for the whole length, and} XGUGi#. +. -- -- 348-5 .. me .. 30.0 +. 43 | were suspénded from a 200 Ib. galvanised iron wire 
not by the usual method of a hole. The consequence | ‘Tarsus(from Yenidji) 17.1 50 — — | fixed to iron spikes drilled into the wallsat distances 
of this arrangement is that it makes it much easier} Djihan  .. .. .. 418.7 50 — — | of 40 yards apart. These cables were led into two test 
and quicker to bring the tender into position. Aly} Toprak Kalé.. .. 449.2 50 20.0 — | huts built between the longer tunnels. At the point 
: , : Mamourié.. 2. .. 467.7 50 20.0 2 ‘3 : a A 
the cranes are of 6in. diameter, as well as the service| Bagtch6 .. .. |. 494.7 50 nas _* | of junction with the mountain routes at the tunnel 
pipe from the water tanks. Washing-out hydrants |~ Islahie .. .. .. 522.1 50 — —. | entrances provision was made for cross-connection 
are provided in the engine sheds at all the above-| Medain Ekbese.. .. 549.8 50 20.0 1 | in the event of a breakdown. This work was of a pro- 
mentioned stations. There are, in all, 36 watering ae ME ee _* aD fs — | visional character only to ensure communication 
stations, see the table in the next column. oo Bee Rc 50 = __ | until the work in the tunnels was complete. _It is pro- 
SIGNA‘ LING. Mouslimié <5, aig? eee 50 20.0 ths posed eventually to replace the cables by copper 
All the signalling equipment used Sad ‘thw line was |):-apeentnd $3001) 7iSepacert i 80 at oa ! 
S| pnermne .. oe oe . « — — i 3 oy 
made and erected by the Maschinenfabrik Bruchsal, | AkdjeKoyounli .. 787.4 2. 50 6. praia Rigen at eh patllagal gM 
of Bruchsal, Baden: The signal installations are com-| Jerablus |... .. -.. 772.4 oa m-° ah pret yl y maeneened Dy. nome Se» 
1 Las, ? gn . ‘| Ser Arab Pounar .. 809.5 50 = — | of Berlin, and the Siemens Company. The apparatus 
pleted and in working order from Konia to Bagtché,| Qui THELIST. SU CSET 50 rs —~ fis id with a li i 
ri : és : provided with a lightning protector of the plate 
with the exception of those at Karapounar, Kelebek Tel Abiad.. ..  .. 872.0 50 20.0 ss 1s 
t , are > : we ‘ _. | orspark-gap type, which is also used as a commutator 
and Dorak Ras-el-Ain ... .. 976.4 5A 20.0 
rak stations, which are still in the hands of the et FE : . 
Construction Com Signals h bes ted} AToude .-- ++ ++ 1016.9 50 — — | for short-circuiting the instrument or earthing the 
oat Sere ee [A  omedions ates —— ie t AOS =e " _— — | lines for testing purposes by means of a plug. The 
Sait se” on WO0EO os Shanes! dedior, | S@lvanometer is protected by a glass fuse protector. 


* No. IIL. appeared December 3rd 


Nissibin .. .«. 
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Calland cells of the density type are used for the main 
telegraph circuits. .This type of cell, the electromotive 
force of which is. 1.1. volts, is simple and economical 
to maintain. = 

The substitution of lead for copper for the positive 
pole in the original cell, thus reducing its efficiency, 
appears to have been made during the war owing to 
restricted supplies of copper. 

The civilian maintenance staff consists of six inspec- 
tors; each responsible for the maintenance of about 


Line I 


in the railway station at Aleppo. The accommodation 
is very bad, and the Direction has taken a large house 
close to the. station, into which the offices, with the 
exception of the Bureau de Traction, will be moved. 


employees. themselves, and the Turks and_ other 
natives. employed on, the line learn French much 
quicker than they can learn German. Turkish is, 





Compensating gear 


All correspondence is conducted in French, that being | 
the best understood language throughout the line. | 
Very little German is used, even by, the German | 





Secretariat, direction and legal affairs .. 
Per t way, including telegraph 
Locomotive, ¢arridge bnd wagon...’. 

. Controller of receipts... 

. Accountant : 

. Traffic 

. Medical 

. Stores 





PA mApP wom 


Total ViVi Pes te etapa, §=—284.47 
Taking the departments in the above order, the 
director at the time this article was written was Dr, 





Stop 5 
Redilighe tine clear. 


White light 


Line clear 
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DIAGRAM SHOWING ARRANGEMENT 


100 miles of route and a limited number of linesmen. | however, spoken by most, if not all, of the European 
During the period of the British military control | employees of the company. All the several depart- 
motor trolleys were used for maintenance purposes, | ments ate over-ridden with much unnecessary corre- 
and a speedy removal of faults was thereby effected. | spondence, on very trivial matters, and too much 
At present telephones are used to a limited extent for | time is, in consequence, spent by the officials in deal- 
local lines at the principal stations. At Aleppo a| ing with it, when they could, and should, be better 
thirty-line switchboard is installed. | employed in personal supervision of the working of 
The military needs for wires along the railway route | the line. 
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OF SIGNALS—NOT TO SCALE 


Schwendener, a Swiss, who is a lawyer by profession. 
He hada salary of ££100 per mensem, plus an addition 
of 25 per cent. for war expenses. Up to November 12t |i, 
1919, British military control of the Baghdad line 
was in operation, and over each department a British 
officer was placed, and no correspondence or other 
documents could pass out of any office without being 
seen and signed by him as well as by the head of the 
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Home Signal with two arms Interlocking Mechanism 
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SIGNALS, LEVER FRAMES, INTERLOCKING 


prevented the introduction of telephonic communica- | Thecontrol of the railway is divided into two depart- | 
tion owing to the limited number of wires available. | ments, the Exploitation, or general management and 


Position ia workiog order. Position with wire Lroken 


Working of safety gear. 


MECHANISM AND SAFETY GEAR 


With suitable transpositions of the wire on the poles | 
it will be possible later on to arrange for a telephone 
pair for control purposes superimposed for telegraph 
working. ‘ 


PERSONNEL, EXPENSES, AND RECEIPTS. 
The head office of the Baghdad Railway is situated 


working, and the Construction, the headquarters of 
which are in Constantinople, but the representative of 
which is at Bélémédik, near the Taurus tunnels. The 
following table shows the number of departments 
into which the Exploitation is divided. It also gives 
the number of employees in each department’ on the 
September Ist, 1919, 
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Distant Signa/ 





Swain 6o 


department concerned. All expenditure on works, 
apart from that undertaken by the Construction Com- 
pany, and the general policy of the railway were 
controlled from the Bureau de Direction under orders 
of the British G.H.Q. in Egypt. 

The Permanent Way and Telegraph Department 
was, up to November 3rd, 1919, under the Chief Engi- 
neer for Maintenance—Chef de la Voie—Herr Paul 
Kern, a German, who had*been in the service of the 








company: for sixteen, years,), Upon. the control, being | Chef de Mouvement, Monsieur Helfiker, a Swiss,. who 


taken over-by the French, Herr Kern left, the service 
and returned to Germany. His place was taken by 
Mr. Charles. Wolf, a Swiss, who previously had. charge 
of the Adana section. .The salary. attaching. to.\the 
Chef de la Voie is £E66 per mensem, plus 25 per cent. 

The line for the purposes of supervision is divided 
into four sections as follows :— 

First Seetion._-Headquarters at Eregli.—From Konia 
to Dorak. Length, 328 kiloms. 

Second Section._-Headquarters. at. Adana.—From 
Mersina to Islahie and from Yenidji to Dorak, a 
length of 301 kiloms. 

Third Section.—Headquarters at Aleppo.—-From 
Islahie to Aleppo, a length of 144 kiloms. 

Fourth Section.—Headquarters at Jerablus.—From 
Aleppo to Nissibin, a length of 430 kiloms. ‘The engi- 
neer of this section is Mr. John Mavrogodato, a brother 
of the Chief Construction Engineer at Bélémédik. . 

Under the Chief Engineer there are ;— 

Pay. 
£E13 per mensem 
£E14 per mensem 
£E18 per mensem 


One secretary be 
One draughtsman .. 
One chief accountant .. .. ,. 
Two assistant accountants .. £E13 and £E6 per mensem 
One office boy watiat .., £E4 per mensem 


Under the District Engineers are the following 
personnel : — 


Pay. 
Accountant .. .. .. £E 104 pet mensem 
Assistant accountant £E6 per mensérii 
Four blacksmiths ., . 32 Resrtien piastres 
a day each 


One assistant blacksmith 20 piasttes a day 


Carpenter oe ee ue) 4.) 8. 82 piastres a‘day 
Assistant carpenter -. +. 12 piastres a day 
Plasterer t+ +e 4s os «. 25 piastres a day 
Joinet os; ss oc: cs ct os 29 pinstres a day 
Maeoe{ 266 iyedes: se ow teceny kp SRS Rey 


Under the District Engineers also are the Sur- 
veillants de la Voie or Permanent Way Inspectors. 
Their lengths are from 60 kiloms. to 80 kiloms. and 
their pay ££13 to £E16 monthly. Permanent way 
men are distributed over the road in gangs of from 
nine to fifteen with a Tchauche—ganger—the pay of 
the men being 15 to 20 piastres and of the ganger up 
to 30 piastres. The allotment is about one man per 
kilometre, more or less, There are also watchmen at 
every bridge, tunnel, cutting, and level crossing of 
importance, and these men are required to show red 
or green lights at night and red or green flags by day 
to all trains. The gangs carry an ordinary bell tent 
with them when going out to work, and it is put upand 
used at meal times. Each gang has a heavy trolley 
for tools, &c., and each Permanent Way Inspector has 
a pump trolley driven by two men. 

The District Engineer has an American pattern 
pump trolley, and he is required to go over every part 
of his section twice monthly, and to ensure that he does 
so he carries a book which is signed by every station- 
master through whose station he passes. He is also 
required to report fully twice a year on every bridge 
and tunnel. 

The Locomotive, Carriage and Wagon Department 
was, up to November 6th, 1919, under the charge of 
Herr Hennigkausen, a German. On the control being 
taken over by the French that official left for Germany. 
The Bureau de Traction is in Aleppo, in the engine 
shed, and in it, in addition to the Superintendent, 
whose pay was £E60 per mensem, are nine other 
employees, including a draughtsman and an inter- 
preter. The depét at Aleppo is under the Chef. de 
Dep6t, who is an Italian and has the control of 191 
men, amongst whom are nine drivers, thirty-seven 
firemen, some of whom are acting as drivers, coalmen, 
cleaners, watchmen, pumpers, fitters, turners, black- 
smiths, boilermakers,. moulders, painters, carpet- 
makers, joiners, &c. &c. The Locomotive Depart- 
ment has the following depéts distributed over the 
line :—Adana, Mersina, Konia, Bosanti, Eregli, 
Mamourie, Tel Ehiad, and Nissibin. 

At Adana there is a Locomotive Controller, and 
under him are 167 men, including seven drivers, 
thirty-two firemen—some acting as drivers—fitters, 
turners, electricians, boilermakers, &c. At Mersina 
there is a Chef de Depét, and under him are seventy- 
seven employees. At Konia there is a foreman only, 
with thirteen men under him, including five firemen. 
At Bosanti there is also a foreman with nine men. 
At Eregli there is a foreman with twenty-two men. 
At Mamourie there is a foreman and eleven men. At 
Tel Ebiad there is a foreman and four men, and at 
Nissibin a foreman and one man. both being pumpers. 
There are twenty pumpers dist ‘ibuted over the line 
for filling the water tanks. 

For the month of November, 1919, the estimated 
expenses for the locomotive department were: 





£E 
PO BS RT SP TE. cocaelae 4,100 
Coal and wood .. war aM 10,290 
Various sg FL AP ine igh rggiove van cgay: 900 
Total FER TVO Lorl, + guy £E15,490 


The office of the Accountant and Cohtroller of 
Receipts is at Aleppo and js jn charge of the Chief 
Accountant, a Hungarian, who is paid £E55 per 
mensem, Under him are an assistant accountant, 
with £25, two cashiers—one at Adana—who receive 
£E50 a month each, and twenty-nine other employees. 
The expenses of this department, including 25 per 
cent. increase of pay, is ££477 a month. 

The Traffic Department is under the charge of the 
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is, paid £E60 per, mensem.. Under him, in Aleppo, are 
five, controllers,, aggregating ££129 per mensem, 
twenty-two other employees, the cost. of the head office 
being £E456/10 per mensem. « Distributed over the 
line are 541 other employees, their. pay aggregating 
£E2145. per mensem. They include ninety-nine 
station-masters, sixty-nine pointsmen, 128 brakesmen, 
fifty porters, cleaners, lJampmen _ telegraphists, 
shunters, train conductors, watchmen, and boys. 
The number of brakesmen is accounted for by the 
fact that none ot the automatie brakes on the engines 
are in working order, and the trains are controlled. 
solely by hand brakes on the long inclines. 

‘The Medical Department numbers two Syrian 
doctors, one being stationed at Aleppo and one at 
oe They have dispensers and assistants under 

erm. 

The Department of Stores bad, when this article 
was written, no chief, but was in charge of the head 
clerks at Adana and Aleppo. There must be many 
thousands of pounds’ worth of stores lying about the 
line, especially at Nissibin, Bélémédik, Hadiikiri, 
Adana, Aleppo, and other places. Up to the time of 
writing no attempt had been made to collect and 
tabulate these stores, and in the meanwhile much was 
being stolen and more being destroyed. 

The various employees, apart from the heads of 
departments, include men of every European nation 
éxcept British, but Arabs, Turks, Armenians, and 
Kurds predominate amongst the rank and file, whilst 
of the skilled men there are Greeks, Hungarians, 
Austrians, Germans, T.evantines, a few French, 
Italians, Czecho-Slovaks, Swiss, and Jews. There is 
but little sickness, and the medical service is very 
efficient. There are, however. no hospitals or insti- 
tutes attached to the railway. 

The headquarters of the Construction Company are 
at Constantinople, Mr. Mavrogodato’ representing 
them at Bélémédik as Chief Engineer. Under him, 
at the time of writing, were German, Swiss, and other 
engineers, but the establishment had been much 
reduced and very little work was going on. The control 
up to October 27th, 1919, was under a British officer, 
but after that date the French entered into possession. 
There is still a great deal of work which must be done 
on the line and in the tunnels between Karapounar 
and Dorak stations, but as the British Government, 


which was paying for everything up to the end off 


October, 1919, then stopped supplies, it remains to be 
seen whether the French Government will provide the 
necessary funds for carrying on the work. There was 
a very big accumulation of stores and materials of 
all kinds at Bélémédik, including Decauville engines 
and rolling stock in large numbers. 


EXPENSES AND RECEIPTS FOR SEPTEMPER, 1919. 

The following statement gives the budget of the 
Baghdad Railway and the Mersina-Tarsus-Adana 
Railway for the month of September, 1919 :— 











Receipts. 
1. Actual money received— £E £E 
Tees. us tse es ee ee See 
Baggage .. JG. je “Gai 
Goods traffic 20,000 
- 30,000 
2. Credit accounts— 
Pen SS ee, FE VE eee 
French Jit; JP youuu, Oy). Ogee 
ATOBTIAONG 0 6.) j. eiwe ss ome Ob3 200 
Armenians Be nate Ca ant 
DET ICL sik ak. ye ek. sre 200 
OGD eis ive chin 28-4as FO 
Turkish prisoners .. .. .. .. 3,000 
Kurds Ea Sad ae ae 
Cea, Pe ny eee 200 
_— — 24,600 
Total .. 54,600 
Expenses. 2 
Personnel. Materials. 
£E £E 
Permanent way, including telegraphs 6,500 .. 520 
Atmaras works ©). 008000 SSO © S608... 500 
Traction and workshops .. .. .. 4,000 .. 12,500 
Controller of receipts... .. .. .. 210 .. 20 
pe iE he Rg gig 280 .. 20 
Traffic . eottlee att Geet. Teme Cae 500 
Medical.. .. 120 15 
Direction and legal 500 25 
0 ree ce ed aaa 470 .. 20 
Contingencies andrents .. .. .. — oe. hee 
18,580 16,120 
Total .. 33,700 


The items under ‘“ Credit Accounts” refer to the 
carriage of British and other troops over the railway, 
the return of Turkish prisoners to their country, and 
to the carriage of Armenian refugees away from dis- 
tricts in which they were liable to massacre by the 
Turks, 





In concluding a paper on the “‘ Combustion of Naphtha- 
lene Solutions in Internal Combustion Engines,” con- 
tributed to the Institution of Automobile Engineers, Mr. 
L. S. Palmer says: ‘‘ Naphthalene dissolved in kenzol to 
a strength of 15 per cent. by weight forms an efficient 
fuel for ordinary petrol motors, and though about 3d. per 
gallon cheaper yields 3.4 per cent. more mileage than 
commercial benzol. A solution, rather than a mechanical 
mixture, forms an efficient method by which solid or heavy 





liquid fuels may be conveniently burnt in ordinary internal 
combustion engines,” 
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Studies in Tidal Power. 
No. IIL* 
By NORMAN DAVEY. 
Tae Tipe Power PLANT. 


In the preceding article a quantitative analysis 
was made of the gross power available from the tides 
under various systems of working, and the change 
in this power factor examined under variations in the 
tidal range. We have now to consider the utilisation 
of this power by water turbines and the limitations 
and conditions that arise in the use of these machines. 

The water turbines that are used for low heads, such 
as ‘are only obtainable from the tides, are of the 
Francis type. The power that any one of these 
turbines will exert is dependent upon the height of 
the head used, the diameter of ‘the turbines, and a 
constant dependent on the turbine used: From 
theoretical considerations it will be seen that the 
output on the turbine is 

W=kHe 
where H is the working head, d is the diameter of the 
runner, and k is the constant for the machine. In 
point of fact, this constant k varies within but narrow 
limits for turbines of the same class—-i.e., low head 
turbines—and may be taken to be equal to 0.2. 
Thus we have the general formula 
W = 0.2 a2. 
It will be seen from this formula that by increasing 
the diameter of the runner of the turbine, the output 
can be increased, but a limit for this diameter is 
clearly soon reached on constructional grounds. Low 
head Francis turbines have been built with runners 
approaching 18ft. in diameter. The turbines of the 
Mississippi River plant have a diameter of the runner 
at discharge of 17ft. 4in., and the turbines of the 
Cedar Rapids Manufacturing Company, on the St. 
Lawrence River, are of the same order. It may, 
however, be best to take the limit of diameter for 
the runner in our case to be 15ft. 

Suppose we consider a half-tide system in which 
the mean tidal range is 16ft. The head is then Sft., 
and we have :— 


W =0.2Hn'@ 
0.2 x 22.63 x 13 


1020 horse-power. 


It must be remembered, however, that this value of 
W represents the output of the turbines while working 
at the constant head of 8ft. In the half-tide system 
this work is only being done for six hours in the 
twenty-four. Therefore, the turbine unit represents 
only 


I tl 


1020 
= or 255 continuous horse-power 


The theoretical total continuous horse-power repre- 
sented by a basin of 1 square mile in area with a 
tidal range of 16ft., working as a half-tide system. is 
4800 horse-power. If we assume that the turbines 
can utilise 75 per cent. of this power, the number of 
turbines required per square mile of basin for this 
tidal range of 16ft., so as to utilise all the available 
power, will be— 


2 4800 x ..75 


255 

= 14. 
Thus we can get a general formula for the value of 
N or the number of turbines per square mile of _basin 
area in the half-tide system, 

N = 3.53 7 R, 

the diameter of the turbine runner being taken at 
15ft. This, of course, only applies to single runner 
turbines. If N equals the number of runners per 


‘| turbine, then. 


a rae se 
N =,;3.53 - 
n 


The horse-power of each turbine in this system, 
3 
9 vy R 
vt 


but it must be borne in mind that this horse-power 
is only exerted during three hours in every twelve. 


Were! 15: 


THE Sump System. 


In this system the power is continuous and not 
intermittent as in the foregoing half-tide system. 
If the mean head be H,, and the fall in water level 
equals h, we have— 

75 Hnh 


9 


We have to divide by 2 to obtain the horse-power 
per square mile of otal basin area, because there are 
two basins used in the system. Now, in this system— 
vide Article IIl.—H, = R —h. Therefore, we have 
P =75(Rh — h’). 
Also we have a fixed value for A in terms of R, at 
which P is a maximum, viz., h = .5R. Therefore, 
we have— 


P = 


P = 18.75 Re. 








* No. II. appeared December 10th. 
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Now we have— 


Wir = 10.202 He 
—da=15 


= 45 H. 
We take H here to be the mean head, H,»,. 
W = 45H, 3. 


Therefore 


-75 P 
WwW 
mechanical efficiency of the turbines at 75 per cent. 
Therefore, we have— 


Now, the number of turbines, N, = , taking the 


-75 xX 18.75 R* 


45 An? 

It. will be noted here that we do not divide by any 
time factor for the working period as in the half-tide 
system, as in this case the power is continuous. and 
is averaged out to a constant by taking the mean 
head as the power factor in the formula, H», however, 
equals R — hk, and h equals .5 R. 

Therefore, we have H,, = .5 R, and, substituting 
this value of H, in the. preceding formula, we have— 


N = .883 1 R. 


N= 


‘ 


wR 
n 
where » is the number of runners per turbine. 
Therefore, in comparison with the foregoing case 
of the half-tide system, where R = 16ft.— 
N 4. 


(N, of course, must be an integer.) 
Suppose, however, we are considering only the 


N =..883 





Tide Power Unit 
Half Tide System. [* 


Mean Working HO 8 Fest T 
Working Period3tirs || | 
every (2 Hours  SeeG REE TREY: 
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FIG. 15 


constant power obtainable in the sump system. In 
this case we have— 
150h (R — h}? 
2R-Ah 
and H,, or the constant head, 

2(R — hyp 
1 oe & 
and taking the fixed value of h at which P: is a 
maximum to be A .383 R, we have— 

P. .09 x 150 R? 
13.5 R?. 


PrP = 


Now, the head is constant at H, = 


Substituting the value h 
H, -47 R. 


Now, the work done per turbine, at the constant 
head H,, 


W = 45H,} 
Substituting H, in terms of R, we have— 
W = 21.2R}, 
and, hence, 
R?2 
R: 


3.5 


2 


1 
2 


N 


where n is the number of runners per turbine; and 
thus, if n = 1, and R= lé, 
N = 3 
‘taking the next highest integer). 
A single turbine unit of a kind suitable for tide 
power development, together with a section of the 


| diagrammati¢ally in Fig. 15. Thé turbine is of the’ 
single-runner type, the runner diameter being 15ft:! 
The unit is designed for’ working on the’ half-tide' 
system. ‘The mean range ofthe tide is taken at 16ft; 
the spring range being 22ft., and the neap range 10ft. ; 
conditions such as’ exist, for example, at Padstow, in 
North Cornwall. Under these conditions the turbine 
unit should have a mean output of 


W = 45H? 
=, 1020 horse-power 


throughout the working period, with a corresponding 
maximum and minimum output at springs and neaps 
of 1640 horse-power and 505 -horse- power respee- 
tively. The turbine drives the alternator through 
gearing, the ratio shown here being 5 to 1... There isa 
draught tube underneath the turbine low enough to 
keep the suction covered at the lowest spring tides. 
There are two sluice gates A and B.. At high water 
both | gates are closed. .When the sea, outside has 
fallen to mean or half-tide level, the gate Avis opened, 
allowing water to flow out from the basin through the 
turbine to the sea. The levels of the water in the basin 
and in the sea fall together. When the sea level has 
reached low tide level and the water in the basin has 
fallen to half-tide level, the gate A is closed. Both 
gates are now closed, and the sea level rises outside 
until half-tide level is. reached. | At. this point the 
vate B is opened, and the level of the water rises with 
the sea and high-water level is.reached, and the cycle 
is then repeated. 

We have now to consider the arrangement of the 
turbines in any estuary. In the half-tide system the 
matter is simple, as there are no gates to consider 





inflow of the seawater to the basin and for tho outflow 
of the sump water to the sea. Both these series of 
gates may be‘automatic ; those from the'sump to the 
sea opening outwards, and those from the sea to the 
working basin opening inwards: No gates for the 
passage of ships are shown in Fig. 18. 

If we take the velocity of the water through the 
gates either entering or leaving the turbines to be not 
not more than 3ft. a second, we have, if the surface 
of the basin or sump be’S, the rise or fall in wate, 
level be h, andthe area of the gates A, the following 
relation :— 

Sh 
ine Ne. 9 
emptying period in seconds, 


T 


where T is the filling or 


Or. we have — 
Sh 


180 'T)? 
minutes. 


A 


where T is expressed in 


Thus,.in the case where the half-tide system is 


used, “ho = ; and T = 3 hours, and 8 = 1 square 


R 
2 
Therefore, if R = 16, we have— 
1760 x 9 x 8 x 1760 
~~ 180 x 60x 3 
= 6880 square feet. 


mile. 


A= 


In the sump system, T = 2.4 hours instead of 3 
hours, and h = .383R. We have, therefore, that the 
total gate area for both basin and sump, for a range 





of 16ft., 


Fig. 16. 
Basin 


1 





f 
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other than the turbine gates proper and the inflow | 
or filling gates underneath the turbines. There are | 
in reality three cases to be considered :-— 
(1) When the number of turbines is not | 
enough to fill the dam across the mouth of the | 
estuary. 
(2) When the number of turbines fills up the 
dam. 
(3) When the breadth of the dam across the | 
mouth of the estuary is not sufficient to accommo- | 
date all the turbines required. 
Cases (1) and (2), of course, present no difficulty. 
In Fig. 16 is shown a plan of this type of installation, 
in.which the turbines take up half of the dam, and in 
which gates are provided for the passage of ships. 
It should be noted in this respect that the half-tide 
system provides a period of three hours every twelve 
hours in which the level inside and outside the basin | 
is the same, and during this time free communication | 
can be made with the sea to allow of the passage of 
shipping. 
In Fig 17 is shown the arrangement of the dam 
and the turbines in a case in which the mouth of the 
estuary is not wide enough to accommodate all the 
turbines necessary to take up the available power | 
when they are placed transversely across the estuary. 
This difficulty is overcome by building the dam 
Z-shaped, so that the turbines are ranged parallel 
with the estuary. In the design shown in Fig. 17 
two gates are provided for the passage of ships. 
Fig. 18 shows the arrangement of turbines and 
dams and gates for the two-basin sump system. It is 
necessary in this type of working that the contour of 
the estuary permits of the formation of two basins, 
both of which have access to the sea, and which also 
have access to one another, without involving the 
necessity to build too costly a dam to achieve this 
object. A more or less ideal case is shown in Fig. 18. 
It may also be noted in connection with this type of 
working that both the sump and the basin may be 
open freely to the sea each for 2.4 hours separately, 
thus allowing of the passage of ships into and out of 
the basin or sump during that period. Access for 
ships, however, from the basin direct to the sump 
can only be made by means of a lock. 








power-house and the arrangement of gates, is shown 


In Fig. 18 a series of gates is shown both for the 


Sea 


W000 7" 


O2G000 








Fig. 18. 


17602 x 9 X 1383 x 16 
180 x 60 x 2.4 

These two formule can be best expressed generally 
as follows :— 

For the half-tide system : 

A = 430 R square feet per square mile of basin 
surface, 

For the sump system : 

A = 413 R square feet per square mile of total 
basin area. 

It may be useful here to add the case of what may 
be called the quarter-tide system— illustrated in Fig. 
8 vide articles I, and II. Here the rise or fall in water 
level in the basin equals one-quarter of the tidal 
range. The filling or emptying period is one hour. 

We have— 


= 6550 square feet. 


Sh 
~ 180 T 
= 645 R. 
In the case shown in Fig. 4, in which the half-tide 


A 


| system is worked both as an inflow and an outflow 
| system with only one basin, T is $ hour and h is 


Oy . 
We have, therefore, in this case, 
BN 
~ 180T 
-A = 2570R. 

From this will be seen the principal difficulty in 
using the one basin both as an inflow and outflow 
basin; namely, the shortness of the filling and 
emptying periods and the corresponding large in 
crease in the size of the sluice gates required. 

In the next article an approximate survey of the 
estuaries suitable for the production of tidal power 
will be made; the system of working suitable to 
the estuaries chosen considered ; and a rough esti- 
mate made as to the available power that the estu- 
aries of the United Kingdom may reasonably be 
expected to yield. 


——— 


—approximately— 
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Lubricants and Lubrication. 





In March, 1917, a committee of inquiry was 
appointed by the Advisory Council of the Depart- 
ment of Scientific and Industrial Research to prepare 
a memorandum on the field for research in the matter 
of lubricants and lubrication, to analyse the problems 
involved, and to suggest a schome of research that 
would be likely to yield valuable results. Subse- 
quently a sub-committee was appointed to assist 
the main committee by collecting and reviewing 
existing information on the chemistry of lubricants. 
It was soon found that the Committee’s work could 
not be done effectively solely by inquiry, and, accord- 
ingly, permission was requested and granted to carry 
out certain experiments on the subject. Since its 
appointment the Committee has presented five interim 
reports and issued bulletins on some special aspects 
of its subject, such as those on cutting lubricants and 
cooling liquids, and on solid lubricants. All the 
research work undertaken for the Committee at the 
National Physical Laboratory and elsewhere has not 
yet been completed, but sufficient progress has 
been made to enable the Committee to prepare and 
issue what we take to be its final report. This report* 
has been published during the last few days, and 
is a volume containing 126 pages, of which about a 
quarter is devoted to the report proper, while appen- 
dices dealing with the results of experiments, &c., 
occupy the remaining space. 

Bibliography.—Every published work or paper on 
the subject of lubricants or lubrication that appeared 
to the Committee or its Chemical Sub-committee to 
be of definite importance has been indexed according 
to author and subject and briefly described in order 
to show the character and scope of each publication. 
This bibliography has not yet been completed, and 
will be published separately by the Department: 


RESEARCH WORK. 


Lanchester Worm Gear Testsa.—The worm gear 
testing machine designed by Mr. F. W. Lanchester, 
and presented to the National Physical Laboratory 
by the Daimler Company, was used to determine 
the lubricating properties of various mineral, animal 
and vegetable oils. This machine can measure the 
efficiency with which power is transmitted through 
it with an accuracy of 0.2 per cent. The method 
employed is the direct measurement of the ratio of 
the torque in the worm wheel shaft to the torque in 
the worm shaft. The loss of power is thus directly 
measured, and is not deduced as the difference of 
two large observed quantities. Means are provided 
for testing an oil on the machine over a range of 
temperature. It was found that for all the mineral 
oils tested a certain critical temperature existed 
beyond which the running of the gear became un- 
steady. and the rate of fall of efficiency with rise of 
temperature showed a marked increase. Animal and 
vegetable oils did not exhibit a critical temperature 
at least up to 75 deg. Cent. Castor oil gave the 
highest efficiency under the particular load employed 
during the tests, namely, 95.6 per cent. The effi- 
ciency of the gear with castor oil as the lubricant 
remained constant at this value at all temperatures 
from 30 deg. Cent. upwards. Rape and trotter oil 
came next in order of merit to castor oil, the efficiency 
being practically constant at 95 per cent. for both these 
oils. Sperm oil at normal temperatures gave an effi- 
ciency as high as any of the other oils tested, but 
as the temperature was raised the efficiency with this 
oil decreased gradually. The critical temperature 
shown by all the mineral oils tested was raised by the 
addition of rape oil, but the addition resulted in very 
little improvement in the efficiency figure. It was 
noted that the beneficial effect on the critical tem- 
perature could be produced by the addition of 2} per 
cent. of rape oil, and that any farther increase up to 
20 per cent. was without effect. 

The addition of colloidal graphite to the oils under 
test was examined for effect. In the case of animal 
and vegetable oils, colloidal graphite—‘ Oildag,” to 
give it its trade name—had a beneficial effect, but 
the improvement, according to the report, ‘‘ was so 
small as to be hardly appreciable.” With mineral 
oils, beneficial results were found in four out of five 
samples. The fifth sample showed no benefit from the 
addition of colloidal graphite. The addition of 
natural flaked graphite of great purity was also 
examined. Animal oils showed an appreciable im- 
provement in the efficiency, no change was detected 
in vegetable oils, while for mineral oils two samples 
were improved and two left unaffected. In no case 
did the addition result in a reduction of efficiency, 
but there was evidence that the wear on the gear was 
increased by the presence of the flaked graphite. 

The Lanchester gear tests, combined with the 
results of viscosity tests for the oils used, failed 
to provide any evidence for the assumption that the 
frictional resistance of the gear is dependent solely 
on the viscosity of the oil. Thus the viscosity of 
castor oil at 40 deg. Cent. is about six times as great 
as that of trotter oil, vet the frictional resistance of 
the gear was roughly the same in both cases. 

Viscosity and Pressure——As no tests appeared to 





* Report of the Lubricants and Lubrication Inquiry Com- 
pei “ao by H.M. Stationery Office, Kingsway, W.C. 2. 
Price 2s, 6d. net, 





have been carried out to determine how the viscosity 
of oil varied as the pressure was increased, special 
apparatus was designed to permit the viscosity to be 
measured at all pressures ranging from atmospheric 
up to 10 tons per square inch. It was found that at 
high pressures all the oils showed a very large increase 
in the co-efficient of viscosity. Thus at a pressure of 
6.5 tons per square inch one mineral oil showed a 
co-efficient 25—twenty-five—times as great as that 
found for it under atmospheric pressure. This 
increase was the maximum noted, At the same 
pressure the increase in the co-efficient for castor 
and trotter oils was only 4 to 1. In general, mineral 
oils revealed a greater susceptibility to pressure than 
animal or vegetable oils. The viscosity determined 
was the kinematic viscosity, that is, the ratio of 
viscosity to density. Apparatus was designed to 
determine how the density of the oils varied under 
pressure, so that the true relation between pressure 
and ordinary viscosity might be deduced. It was 
found that the correction for varying density was not 
large, and that the conclusions previously reached 
held good. 

Both Sir Charles Parsons and Professor Vernon 
Boys have designed apparatus whereby the effect of 
pressure on viscosity can be determined for pressures 
up to 20 tons per square inch under conditions as 
regards the thickness and form of the oil film, the 
rate of shearing, &c., which are comparable with 
those prevailing in an actual bearing. Neither 
appliance has as yet been constructed, but it is 
believed by the designers that the machines would 
yield useful results, although it is realised that in 
neither can the actual temperature of the oil film 
be determined. 

The Deeley Oil-testing Apparatus—A machine 
designed by Mr. R. M. Deeley was constructed to 
enable the static and low-speed kinetic friction 
between flat metallic surfaces to be measured when the 
surfaces were dry or partially or fully lubricated with 
various lubricants and under various loads. Prelimi- 
nary tests only have so far been carried out with 
this machine. It has been found that the static 
co-efficient of friction differs when the two surfaces 
are of different metals, although the lubricant is the 
same and also when the surfaces are the same and 
the lubricant is different. These results are held to 
indicate that “ oiliness ” is a surface effect produced 
by the lubricant upon the metallic surface with 
which it is in contact. A consideration of the latest 
results obtained with the machine suggests, the report 
says, that there is a possibility of obtaining satis- 
factory lubrication between plain parallel surfaces 
without the use of tilting devices as in the Michell 
blocks. 

Lubricating Oils for Aircraft.—Three oils were 
tested for the Air Ministry in the Lanchester worm 
gear. The first, “‘ Mobiloil A,” showed an efficiency 
of 95.5 per cent. practically constant at temperatures 
up to 50 deg. Cent. Thereafter the efficiency fell off 
rapidly as the temperature was raised. The second, 
*“Mobiloil BB,” gave a constant efficiency of 94.8 
per cent. at temperatures below 60 deg. Cent., while 
at higher temperatures the efficiency fell off at the 
same rate as for the first oil. The third oil was castor 
oil, according to the report. In this case the efficiency 
fell off graduaiy as the temperature rose, being 96.5 
per cent. at 31 deg. Cent., 96 per cent. at 35 deg. and 
95.5 per cent. at 100 deg. In a pravious section of 
the report, as we have recorded, it is stated that castor 
oil showed a constant efficiency of 95.6 per cent. at 
all temperatures from 30 deg. upwards. The dis- 
cordance of these two sets of results may perhaps be 
explained on the supposition that a misprint has 
occurred in the report, ‘‘ castor oil ” in the case of the 
third oil tested for the Air Ministry having been 
printed instead of the somewhat similar name of a 
well-known proprietary brand of lubricating oil. 

Cavitation in Oil Films.—In our issue of April 30th, 
1920, we gave some account of experiments made by 
Mr. S. Skinner at a Royal Institution lecture on experi- 
ments in the liquid state. Among the experiments 
performed were several showing the formation of 
cavities in oil films when the oil was introduced 
between a pair of lenses or between a lens and a 
plane and when the lenses were rolled or rocked above 
a certain critical speed. These results were brought 
to the Committee’s notice, and were farther investi- 
gated at the National Physical Laboratory by means 
of a half-bearing of glass carrying a load and sup- 
ported on a steel shaft l?in. in diameter. In this way 
it was possible to study the flow of oil over a simple 
journal bearing both during the first revolution of the 
shaft and subsequently. The results obtained are 
believed to afford “ a reliable indication of the general 
action of a lubricant in a bearing,” but they cannot be 
readily followed without reference to the prints of the 
oil distribution given in the report. It can here only 
be said that the film was found to be ruptured on both 
sides of the line of nearest approach, and that in 
general the facts observed confirm Mr. Skinner's 
observations. 

** Oildag’’ in Aero-engines.—The results of some 
tests carried oyt by the Air Ministry on the degree of 
benefit. to be derived from adding “‘ oildag” to the 
lubricating oi] used in aero-engines were communi- 
cated to the Committee, and are published in its 
report. In one case, evidence was obtained that the 
use of ‘‘ oildag ** may lead to reduced oil and petrol 
consumption per brake horse-power hour. In two 








trials, however, it was made clear that greater car- 
bonisation in the cylinders was to be expeeted when 
** oildag ”’ wes used. In one instance, the consumption 
obtained with “ oildag ” was above rather than below 
the normal consumption without “ oildag.” The 
results generally, it is added, were not conclusive, and 
it was considered that farther trials were needed in 
order to make it possible to say with certainty 
whether the differences in oil and fuel consumption 
with and without “ oildag ’’ were due to engine design 
or to the type of lubricant. 

“Or 'ag” for Shaft Bearings.—Some tests were 

carried out at the National Physical Laboratory 
with the object of determining the frictional coeffi- 
cient of a shaft bearing using oil with and without 
“oildag.” The apparatus used consisted of two 
self-oiling plummer blocks, in which a shaft was 
rotated by an electric motor, the plummer blocks 
being attached to a framework which could be loaded 
and the coefficient of friction determined by torque 
measurement. Two kinds of oil were tested with 
and without “ oildag.”” With the first oil the addition 
of “ oildag”’ resulted in a reduction of about 11 per 
cent. in- the coefficient of friction at 60 deg. Cent. 
With the second—a thinner—oil, the coefficient 
“was actually higher with the addition of ‘ oildag’ 
than without it.” This test, the report adds, was 
carefully repeated, and confirmed at a subsequent 
date. 
“ Tonicol.”’—The attention of the Committee has 
been called to a proprietary article known as 
“ Tonicol,” the addition of which in a small quantity 
to mineral lubricating oils is claimed to improve their 
lubricating value in the same way as a much larger 
quantity of fixed oil. The facts connected with this 
subject, it may be recalled, were some months ago 
laid before the Society of Chemical Industry in a 
paper read by Messrs. Wells and Southcombe. It is 
claimed that the free fatty acids present in com- 
mercial fixed oils are the active constituents which 
enable these oils to improve the lubricating value of 
mineral oils. ‘“‘ Tonicol”’ is found to be a mixture of 
free fatty acid and mineral oil, but so far no experi- 
ments with it have been carried out by or for the 
Committee. 


Furure RrsKARCH. 


After reviewing the existing knowledge concerning 
lubrication the Committee concludes its report with a 
statement of its recommendations as to future 
research on lubricants and lubrication. 

Chemical Research—On the chemical side it is 
recommended that the hydro-carbons which espe- 
cially promote the properties of viscosity and “ oili- 
ness’ in mineral oils should be isolated and deter- 
mined, that the classes of hydro-carbons desirable in 
lubricants required to work under high pressures 
and temperatures should be investigated, and that 
the causes and means of preventing the formation of 
carbonaceous deposits from such lubricating oils 
should be studied. It is also recommended that the 
causes of emulsification and oxidation in circulating 
and splash-oiling systems should be submitted to 
research. he direction in which the processes of 
manufacture can be modified so as to lead to the pro- 
duction of lubricating oils of improved types is the 
wide field covered by another recommendation. 
Research is advised also with regard to new methods of 
analysing lubricating oils, the synthetic production 
of lubricants, the preparation in a pure state of the 
esters met with in animal and vegetable lubricating . 
oils, and the determination of their relative lubricating 
values, the claims made for “‘ Tonicol”’ by Messrs. 
Wells and Southcombe, the colloidal nature of 
lubricating oils, the effect of ultra-violet light, sun- 
light and ozone on lubricating oils, and the phenomena 
of “ oiliness.” 

Physical and Engineering Research.—Under this 
head the Committee recommends that research should 
be undertaken with the object of extending existing 
knowledge regarding the physical properties of 
lubricants, including surface tension and its variation 
with temperature. A lengthy and detailed investiga- 
tion of the phenomena of completely and partially 
lubricated and dry surfaces by means of the Michell 
bearing, Mr. Deeley’s machine, and a loaded journal 
is also regarded as essential. A study of the best 
means by which the lubricant may be made to reach 
the surfaces to be lubricated, and of th» influence of 
design on piston friction in internal combustion and 
steam engines and air compressors should also be made 
while among other aspects which should be investi- 
gated are the results obtained by the measurement 
of the double refraction of oils at various rates of 
shear in relation to their lubricating properties and 
the friction of surfaces in rolling contact and in com- 
bined rolling and sliding contact—as in gear wheel 
teeth— in the partially and completely lubricated and 
the dry states. 








Portions of the old Erie and Champlain Canals have 
been transformed ‘“‘into ponds for the propagation of 
some of the warm water food and game fishes,’”’ according 
to the 1918 report of the Conservation Commission of the 
State of New York. By this means a small expenditure 
has provided a “ pond cultural area’ which is more than 
fifteen times as great as all of the area at the Government 
hatcheries and in excess of the pond cultural area of all 
the hatcheries of the United States Bureau of Fisheries. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


TIDAL POWER. 


Str,—Having consistently advocated the use of tidal power for 
over forty years, you will perhaps kindly grant me space to make 
some remarks on the subject, suggested by the Severn barrage 
scheme. I believe it to be both workable and sound, but, like 
Mr. Davey, should have preferred to see a beginning made on a 
rather smaller scale. Not that, as a general rule, smaller works 
would utilise power at lower cost—-quite the contrary in most 
cases—but the power must find a market before a scheme can 
pay, and the sale of the whole output of a smaller scheme would 
be better financially than the sale of a small fraction of that 
derivable from a larger, and financial failure in this sense would 
prejudice further attempts, though it ought not to do so. 

Close study long ago convinced me that by the use of the right 
means at the right place tidal power could be utilised inter- 
mittently at a lower cost than steam, but that storage would 
generally make it cost more than steam to large users, but not 
to small ones. The advent of many electro-chemical and electro- 
metallurgical processes requiring large amounts of power which 
must be cheap, but in some cases may be intermittent, offers the 
greatest inducement to undertake such works. I have no hesita- 
tion in asserting that there are many places where the sale of the 
whole intermittent power at under a farthing a unit would 
ensure commercial success. Probably this is true also of the 
Severn scheme, but it would be more difficult to find such a use 
for a million horse-power than for, say, twenty thousand. It 
may even be found possible to absorb the last-mentioned amount 
into a super steam-electric system, merely to save some part. of 
the coal consumption during the times it is available. 

To descend to the mechanical aspects of the subject, I see the 
engineers have met many of the difficulties as I and many others 
have often suggested they could be met—hydraulic storage, 
geared turbines, placing the latter in the dam, and combining 
with the power scheme a road and railway crossing. Nearly all 
tidal dam sites admit of the latter combination, but in most cases 
the roads could be carried along the dam instead of on a separate 
viaduct, as in this case, and therefore be more economical. 
Locks would be required through a dam in all but exceptional 
cases, though in many, small ones would suffice ; and in proposals 
—such as I have generally advocated—to utilise the rise or 
inflow as well as the outfall of the tide, the locks would have to be 
designed to rise in either direction, involving a difference in 
the gates only. 

In my opinion there is a better means than the turbine for 
utilising low falls of large volumes of water when the power has 
to be concentrated to drive slow heavy machinery; but to 
generate electricity smaller power units are preferable on account 
of the gearing required. The choice of the turbine is a matter of 
detail. I should prefer the axial-flow type in well-balanced 
pairs. Unlike the Severn, most cases involving hydraulic storage 
will admit of the pumps being directly driven by the turbines, 
and when the power is required near the pipe line to the reservoir 
the water could, of course, be used directly, say, by Pelton 
wheels—t bere is only loss in electric conversions where unneces- 
sary. 

Tt is a good idea to take advantage of ‘“‘ The Shoots” for a 
tail-race, and also secures a rather more sheltered position for 
the turbine part of the dam. The other parts seem to be very 
exposed to the heavy seas fetched up the channel by suth- 
westerly gales, and in such a position a concrete dam will be 
better than the cheaper structure of buttressed ironwork I have 
designed for more sheltered situations, such as across the 
Parrett, the Wyre, and Walney Channel. 

Which of the systems so ably discussed by Mr. Davey is best 
to adopt in any particular case will all depend upon the locality. 
I have always advocated utilising both the inflow and outflow 
at a constant head and speed, meeting the variation of range by 
lengthening and shortening the working time and varying the 
number of turbines working. Although this may not be theoretic- 
aily the best, it would, for most purposes, be the least incon- 
venient, and we do not want the largest, but the cheapest, 
power obtainable. Where there are many shoals much above 
low-water level which would be too costly to dredge, or there is 
too great difference between the high-water and the low-water 
areas of an inlet, it may be preferable to adopt the old method 
of using the outflow only, as in the Severn project. and this is 
applicable to many of the small estuaries of Morecambe Bay 
crossed by the Furness Railway. Few places are adapted to the 
inward flow only system, and not many to the double reservoir 
plan. The Menai Strait and the Walney Channel may be possible 
sites, and were the range greater the conjunction of Chichester 
and Langstone harbours would be an ideal place. Keeping one 
of these harbours near the level of high water and the other near 
that of low water by automatic gates in their entrance dams, 
constantly running turbines could be installed in a smaller dam 
near the present bridges to Hayling at I.angstone. 

In old countries like ours, however, where vested interests 
loom large, it will generally be impolitic to propose to keep large 
inlets either at their high or low-tide level, the latter being 
detrimental to the navigation and the former to the drainage 
interests, and both objectionable through greatly decreasing the 
tidal scour, often necessary to maintain the depth of the channel 
seaward of the dam. Regard for these vested interests in the 
natural flow of the tide, as well as the increase of power obtain- 
able, has kept me in favour of utilising both the in and the out- 
flow unless an inlet be very shallow and shelving. This, of course, 
is meant generally and must not be mistaken for criticism of the 
bold proposal of dockising the Severn. 

However, it is good to have lived to see this subject rationally 
discussed and no longer dismissed on the ground of cost, although 
the cost has risen to nearly the same extent as the increased 
value of power. We must not rush to the other extreme, how- 
ever, of thinking it will pay to utilise tidal power anywhere or 
anyhow. Those of us whom the public have hitherto classed as 
‘ eranks ’’ must now warn that changeable public not to be too 
enthusiastic. ARTHUR OATES. 

Bradford, December 13th. 


THE CROWN MAGNETIC CAR. 


Str,—With reference to the criticism of the Entz magnetic 
transmission, which appeared in your issue of November 26th, 
above the name of Mr. 8S. P. Christie, we feel bound to point 
out that your correspondent’s deductions appear to be based 
on a complete misapprehension of the technical details and 
functions of the principal units of the transmission in question. 





It must be borne in mind that many of the articles which have 
been published from time to time with reference to this trans- 
mission have been written more from the point of view of 
providing popular reading for the lay mind than from a technical 
point of view. 

Your correspondent, in contending that the fact of the 
mounting of both armatures on the same shaft robs the trans- 
mission of the useful ability to convert power to revolutions 
or revolutions to power, loses sight of the true functions of the 
transmission, which are to transmit power from the prime 
mover—in this case the petrol engine—to the back wheels of 
the car. The position of the two armatures on the same shaft 
does not prevent the system from being a speed torque trans- 
mission device, as the second armature, while the controller is 
in any but the high-speed position, is used, acting as a motor, 
to add additional torque to that which is already being trans- 
mitted through the armature of the clutch generator. 

The current used by the second motor is produced by the 
slip in the clutch generator; so that the higher the speed of 
the engine, compared to that of the generator armature mounted 
on the cardan shaft, the greater will be the torque exerted by the 
motor, thus producing the smooth and rapid acceleration which 
is a feature of the transmission when applied to motor car con- 
struction. 

In connection with the suggestion that the starting batteries 
are used as an aid to “ stunt “ performances, we must definitely 
state that this is not the case, as except when the controller is 
placed in the starting position—where the batteries and clutch 
generator perform the functions of an ordinary self-starter— 
there is no electrical connection between the batteries and the 
transmission. 

When the transmission is running on the high-speed position, 
which is the normal one, the second motor is used as a dynamo 
for the purposes of re-charging the battery, and has no electrical 
connection with the clutch generator, the latter being short- 
circuited and self-excited by the slight slip which occurs between 
the field and the armature. 

For a full description of the Entz transmission system we 
would refer your correspondent to the article by Mr. F. H. 
Hutton, which was published in the Electrical Review of Novem- 
her 26th. 

For THE MAGNETIC TRANSMISSION Co., LTD., 
P. W. Ruopes. 


London December 11th. 


CORR ODED STEEL STANCHIONS. 


Sir,—We enclose herewith a photograph showing a 12in. by 
6in. K. S. .f. stanchion, which we thought might be of interest 











to some of your readers as a warning not to bury stanchions 
in the ground, under the following conditions, without some 
protection. 

The stanchion shown in the engraving was one of thirteen 
supporting a heavy mill roof, erected about eighteen years ago, 
the top of the foundations being about 18in. below the ground 
level, the surrounding ground being damp and very hot, owing 
to the proximity of underground producer gas flues and furnaces. 
On investigation, eight out of the thirteen stanchions were 
found to have corroded in a similar manner; those which had 
escaped were concreted practically up to the ground level. 
There is no doubt that the hot, steaming ground and the escaping 
gas were the cause of this corrosion, as on the opposite side of the 
mill, where there are no gas flues, the stanchions are quite sound, 
although buried, without protection, for a depth of 2ft. 

For Muntz’s Metat Co., Lrp., 
W. REILty, 
Engineer and Works Manager. 
Birmingham, December 10th. 


A NEW TYPE OF LEATHER BELT. 


Sm,—I was very much interested in your description of the 
Adhex belt and of the tests of adhesion. There are one or two 
points in regard to these tests which, I suggest, are worthy of 
more attention than has usually been given to them. 


(a) Apart from flexibility, why should a “‘ soft” leather give | 


a better adhesion than “hard”? Is it possible that the soft 
leather interlocks with the microscopic roughnesses of a polished 
pulley face, whether of metal or wood ? 

(5) Air pressure: Whilst there is no doubt that air carried 
by the belt and pulley between the friction surfaces has a con- 
siderable influence on the adhesion, such air can surely be of 
small consequence except in the case of high-speed belting, when 
it has not time to escape sideways; and even then would not 
the old patented perforated pulleys answer the same purpose 
as the soft strips and channels of the Adhex belt ? 

Further, one would almost expect that the greater and rougher 
surface offered to the air by the belt described would lead to 





more air being entrained, and thus defeat the object of the 
designer. arf 

(c) The friction between the belt and pulley is, of course, 
produced by the pressure applied normal to the surfaces in con. 
tact. Now, it would appear that this pressure is more than five 
times as great in the Adhex than with an ordinary belt. Com. 
bined with the softness produced in a soft leather by a tallow 
dressing, this greatly increased pressure would of itself squeez. 
out the air and produce a “‘sucker”’ effect, which could not, 
however, in any case exceed atmospheric pressure, whilst the 
pressure produced by belt tension must be very much larger. 

I suggest that three other tests be made as a supplement to 
those described, and at identical loads. 

(1) A plain belt with a plain soft face riveted on as described. 

(2) A plain belt with leather strips of the same material as 
the backing, and riveted on. 

(3) A plain belt working on a pulley the face of which is turned 
so as to present rings of the same width as the Adhex strips, 

We would thus be able to distinguish between the true extra 
friction, if any, produced by soft, as compared with hard leather, 
and the effect produced by providing for the escape of entrained 
ar. 

The results of the tests described are sufficiently remarkab!e 
to make me wish to see further tests carried out to discover the 
true reason for them. 

Geo. T. Parpor, 

Angmering, December 13th. 


LOWERING LOAD BY: SAND BOX. 


Srr,—Referring to Mr. Addisou’s letter of October Ist, I 
think that in using sand to lower heavy loads, he will find it 
simpler to do the lowering by removing sand from the upper free 
surface, when circumstances permit, rather than trying to get 
the sand under the load to run out through an aperture. A 
load is buoyed up by the sand, much as a boat is by water; as 
the surrounding free surface of the sand is lowered, so is the 
load. Some time ago I watched a delicately balanced load- 
20ft. long rails centrally balanced on the upper surface of a 
circular block of wood of area ? square foot whose lower surface 
rested in sand—lowered in the steadiest way imaginable through 
about 10ft. by merely removing the sand from the .ree surface 
round the load. 


Bombay, October, 1920. BArneEtr. 


W. G. 








TEMPERATURE OF STEEL EXPOSED TO THE 
SUN. 


Some investigations carried out by the United States 
Weather Service to determine the maximum temperatures 
of steel exposed to the direct rays of the sun are described 
in a recent issue of the Monthly Weather Review. The tests 
were made at Balboa Heights, near the Panama Canal, 
on steel blocks measuring 2in. by 2in. by 12in., laid on 
boards on a concrete pavement and sheltered from the 
wind. The thermometers were immersed in mercury-filled 
holes in the centres of the blocks. The highest temperature 
recorded was 133 deg. Fah., measured at 3.30 p.m. towards 
the end of April. It is thus suggested that the maximum 
temperature of steel exposed in that locality is not likely 
to exceed 140 deg. Fah. Comparing the climatic condi- 
tions with those of various parts of the United States, 
the investigator estimates that the maximum exposed 
steel temperatures in the deserts of the South-west may 
reach 169 deg. Fah. or higher. That very noticeable effects 
are produced by the expansion caused by one-sided heating 
has been observed in the case of the steel spillway gates 
of the Panama Canal, the leakage through which is greater 
in the day time than at night, on account of the action 
of the sun shining on one side and causing the gates to 
buckle or warp slightly. Another set of measurements 
was made to compare the heating of blocks of steel painted 
with different colours. At the maximum, from 12 to about 
2.30 p.m., with the air temperature in the shade about 
88 deg. Fah., the temperatures of white, red, green and 
black blocks respectively were 112, 114, 123, and 128 deg. 








THE GERMAN MIDLAND SHIP CANAL. 


Tue Prussian Assembly on the 4th inst. unanimously 
adopted a Bill to complete the so-called Midland Ship 
Canal from the Rhine to the Elbe by the construction of 
the still missing section from Misburg, near Hanover, to 
the Thle Canal, near Burg. The new canal, which is to be 
made navigable for 1000-ton ships, will connect with the 
Rhine-Weser Canal, passing by Peine, Fallersleben, 
Oebisfelde, Calvoerde, Neu-Halensleben and _ Burg. 
Branches will be constructed to Magdeburg, Brunswick 
and Hildesheim. It was stated that relief work is already 
proceeding on the Misburg—Peine section. 

One speaker, in the course of the debate, estimated that 
the project would take from ten to twenty-five years to 
complete, and that the cost was provisionally estimated 
at four milliard marks of the present currency. The 
Prussian Government’s attempts to carry out the project 
some twenty years ago were frustrated by the opposition 
of the Agrarians, who feared that the importation of 
foreign grain would be facilitated thereby. 

The Reichstag has still to approve the project, since 
on April Ist next year the waterways of the empire will 
pass under the control ef the Imperial Government. The 
Reichstag is not expected, however, to raise any difficulties. 








Tue Shipping Department of the Federation of British 
Industries has recently had its attention drawn by a 
South African Conference to a novel method of packing 
which has been used with good results, and is recommended 
to producers consigning goods or produce liable to pilferage. 
The method adopted is that of packing goods in wire 
netting, the parcels then being made into bales as usual 
with hoop iron bands on the outside. Where such packing 
is used it would appear that before any article could be 
extracted the parcel would have to be entirely opened 
up, thus causing delay and consequent greater liability to 
detection. It is considered that the small extra cost 
involved would be well spent. 
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A MOVEMENT is taking shape to prevent the 
threatened closing of the Finsbury Technica] College, 
which the City and Guilds of London Institute pro- 
poses to do next July for want of funds. The 
Defence Committee which has been formed has 
o tained the co-operation of the technical institutions 
and of employers in the engineering industries, and 
it is hoped not only that the College will remain open, 
but that its endowment may be increased and its 
equipment improved. It is stated that of the income 
of the College for the last financial year more than 
50 par cent. was contributed by students, this being 
a larger proportion than it is customary to obtain in 
the case of other universities and technical colleges. 
An additional reason for keeping the College open is 
that it is providing facilities for the instruction of a 
large number of ex-Service men. A conference of 
those interested was held on Wednesday last in 
Loni n, and strong representations are to be made to 
tha City and Guilds of London Institute. 

* * * 


At the Conference of Port Employers and repre- 
sentatives of the dockers, held on Wednesday, the 
scheme for a guaranteed minimum wage for all 
sections of dock workers, as suggested in the Shaw 
report, was disenssed, as well as the question of the 
maintenance of the unemployed. [t was decided to 
establish a National Joint Council, to which wouid be 
referred the further discussion of the points at issue. 
Lord Davenport is chairman of the employers’ side 
and Mr. Ernest Bevin of the employees’ section. 

Sd * * 

Some plain speaking was indulged in by the Duke 
of Atholl, who presided at the annual dinner of the 
Glasgow and West of Scotland Association of Foremen 
Eagineers and Draughtsmen on Saturday last. The 
policy of ca’canny was roundly criticised as being a 
far greater enemy of production than high wages. 
Thas9 were not grudged, but the country would not 
continue to submit to those who were not prepared 
to d> a fair day’s work for a fair day’s pay. The Duke 
roferred to a case which had come under his notice of 
a contract for forty engines, which had gone to Ger- 
many at a contract price of £10,000 each, the British 
tender having been £17,000 each. Quality and date 
of delivery had been guaranteed by the German firm. 

* * * 

AN application is about to be made to the Develop- 
ment Committee to make a grant for a breakwater 
at Cowes, Isle of Wight, plans for which have been 
approved by the Cowes Harbour Commissioners. The 
scheme, which would give much-needed protecton 
to sipping, has received the assent of the Board of 
Trade and the Admiralty, but owing to the largely 
increased cost of such works the Commissioners are 
unable to proceed for want of funds. It is estimated 
that whereas the original estimate was £6000, the cost 
at the present-day prices of materials and labour 


would be £18,000. 
. 6 * 


THE result of the ballot of members of the Amalga- 
mated Engineering Union on the proposals . with 
regard to overtime has now been announced. The 
scheme submitted to the men provides for an overtime 
limit of thirty hours in any period of four weeks. In 
regard to night shift work, wages are to be on the basis 
of time and one-third for forty-seven hours. The votes 
cast in favour of the agreement were 62,668 and 
against 19,517. On the general wages dispute a plan 
has been formulated for a sliding scale to meet trade 
fluctuations, 

ee + 


THE powers of the Home Office in connection with 
mines and quarries have now been transferred to the 
Mines Department of the Board of Trade. In a letter 
which the Home Secretary has addressed to the Chief 
Inspector of Mines on the occasion of this severance 
of offizial relations, Mr. Shortt recalls the fact that 
for a period of nearly eighty years the Home Office 
has been concerned with the administration of the 
Acts relating to mines. During this period there has, 
it is claimed, been continuous progress in measures 
for safeguarding the workers and improving the 
general conditions of the mining industry, and a well 
merited tribute is paid to the fine service given by 
Inspectors of Mines in working for these ends. 

* * * . 


DuRHAM is the latest university to make an appeal 
for additional funds. The Bishop of Durham, speak- 
ing at University College in that city on Tuesday, 
said that it would be a disgrace to the county if the 
appeal now made did not meet with an adequate 
response, particularly in view of the proposal to 
establish a great mining college of university rank in 
Durham. 








AN interesting appointment just announced is that 
of Mr. R. Blake to be English member of the Australian 
Uniform Railway Gauge Commissioners. Mr. Blake 
is a member of the firm of Sir John Wolfe Barry, 


Lyster and Partners. 
oe * 


Ir is to be regretted that the experiment in wireless 
telephony between London and Geneva on Sunday 
last, where the League of Nations Conference is 
assembled, was not fully successful. This was not the 
fault of the Marconi Company, through whose station 
at Chelmsford communication was effected, nor, it 
would seem, of the system employed. From the 
point of view of audibility the reports from Geneva 
make no complaint, but owing to induction effects 
on the sections between London and Chemsford and 
Bel Air and Geneva, where land lines had to be 
utilised, listeners in were only able to hear a few con- 
secutive words at atime. Disturbance was also caused 
by the Helsingfors wireless, which The Times corre- 
spondent states, was working on the same wave length 
as the Marconi stations. 


oe * * 


THE retirement of Sir Thomas Williams from his 
position as General Manager of the London and North- 
Western Railway is to be taken advantaye of to make 
a joint appointment which is in consonance with the 
railway grouping proposal. Mr. Arthur Watson. who 
has been appointed to succeed Sir Thomas Williams 
when the latter retires at the end of the year, is at 
present General Manager of the Lancashire and York- 
shire Railway, and he will retain that position as well 
as assume the general managership of the London 
and North-Western Railway when he goes to Euston. 


* * * 


DETAIS are now available of the provisions of the 
new Electricity Bill. Mr. Arthur Neal, Parliamentary 
Secretary to the Ministry of Transport, at a Press 
conference, explained that last year’s Bill contained 
clauses of a controversial character which had to be 
dropped, owing to the strong opposition encountered 
during the passage of the Bill through the House of 
Lords. It had therefore been decided that any 
further attempt to obtain parliamentary sanction for 
the compulsory powers asked for in last year’s Bill 
should be postponed until the method of voluntary 
formation of joint authorities had been given a fair 
trial. It seemed probable, it was stated, that 
voluntary action might meet the case, and that the 
new supply areas might be brought into existence 
without compulsion. It was explained, however, 
that it would be necessary to take steps to confer 
upon joint electricity authorities power to raise the 
necessary capital. Clauses to this effect have been 
embodied in the new Bill. Another provision which 
has been incorporated is designed to confer powers 
on the Ministry of Transport to revise maximum 
charges for current supply to all companies and all 
local authority undertakings at periods of three years. 
A further proposal in the new Bill is a clause to enable 
owners of large railway and tramway generating 
stations to dispose of surplus power for general public 
purposes. 

* * * 

STEPS are azain being taken to form an Engineers’ 
Club for London. Mr. C. H. Wordingham, in a 
letter which he has addressed to the Electrical 
Review, expresses the opinion that such a club 
for the London district is a very desirable thing, but 
he points out that London possesses many good clubs, 
and unless the Engineers’ Club can compete on its 
merits in regard to comfort, cuisine, amenities and 
convenience with the first-rate West End clubs, it 
will have but a poor chance of success. Mr. Word- 
ingham expresses a doubt whether in any event the 
club would be sufficiently supported, as London 
engineers are not brought so much into individual 
contact with one another as those in provincial 
centres, and the notorious absence of esprit de corps 
among Londoners generally as compared with pro- 
vincial citizens must also militate against success. 
These are objections which will have to be very care- 
fully considered by those behind the movement. 


* * * 


GENERAL regret has been expressed at the decision 
of Sir Thomas L. Devitt, the chairman of Lloyd’s 
Register, to retire from that office in consequence of 
failing health. The General Committee has put on 
record its sense of the high services which Sir Thomas 
has rendered as chairman of the Society for a period 
of eleven years. His connection with the adminis- 
tration of Lloyd’s Register has extended over a period 
of twenty-seven years, his membership of the Com- 
mittee dating from 1893. 





A STATEMENT has been issued by the Fiat Company 
in connection with the recent dispute with the workers. 
It will be recalled that as a result of the action of the 
men, Mr. Agnelli, the chairman of the board of the 
Fiat Company, offered to sell the whole of the works 
to the employees so that they could run the establish- 
ment on a co-operative basis. This offer being refused, 
Mr. Agnelli resigned, stating as his reason that it 
was impossible to carry cn the business while a spirit 
of animosity existed between workers and the 
management. The men soon realised their mistake, 
and sent a deputation to request that the former 
chief should return to his old position, and as the 
same request was made at a meeting of shareholders, 
Mr. Agnelli has resumed his position of chairman. At 
the same time, Mr. Fornica, the chief engineer of the 
company and one of its founders, who had also retired, 
has accepted a position as director, and indeed all the 
chief managerial appointments are now in their 


former hands. 
oF * a 


Wir the object of strengthening the position of 
the Institution of Automobile Engineers, somewhat 
large powers have now been granted to the Council. 
The object of placing this authority in the hands of the 
Council is to avoid the necessity for holding extra- 
ordinary general meetings in connection with the 
raising of subscriptions or other matters. 

* * * 


Great developments are predicted in French 
commercial air services, and it is understood that 
large grants are to be made to private enterprises 
engaged in the business. The Budget estimates for 
the present financial year are £2,300,000, and it is 
intended to ask for £3,200,000 for aviation require- 
ments in the next financial year. Subsidies are to be 
given to companies operating services between Paris 
and London, Brussels, Toulouse and Monaco, and 
aerodrome facilities are being provided for airships and 
seaplanes at Marseilles, Algiers, Casablanca and ‘Tunis, 
the intention being to establish services to North 
\frica. Consideration is also being given to the 
development of Constantinople as an air port. 


2k * * 


Tue kind of accident which occurred on Tuesday 
morning to one of the Handley Page aeroplanes 
engaged in the London—Paris air service is now happily 
a very rare event. The machine, which carried 
six passengers in addition to the pilot and mechanic, 
came into contact with a tree immediately afte 
leaving the Cricklewood aerodrome, and fell in flames 
in the garden of a house at Golders Green. The pilot 
and mechanic and two of the passengers lost their 
lives. This is the first fata] accident which has taken 
place since the Handley Page continental air services 
were inaugurated in September, 1919 During this 
period the machines have flown over 320,000 miles, 
and have carried over 4000 passengers, as well as 
mails and goods. 

* * 7 

Tue first meeting of the Committee of Imperial 
Defence, to which has been assigned the task of 
deciding on the composition of the future British 
Fleet, particularly in reference to the place of the 
capital ship in war, was held on Tuesday. In its 
original form, the Committee, in addition to various 
Secretaries of State, the First Lord of the Admiralty 
and the Chief of the Imperial General Staff, included 
the First Sea Lord, the Director of Military Operations, 
and the Director of Naval Intelligence. It is under- 
stood that expert aid will be obtained in other direc- 
tions, the intention being to make an exhaustive 
examination of the whole question of naval strength 
in the light of the experience gained during the war 
at sea. It will be recalled that no programme of 
capital ship construction will be prepared until this 
inquiry has been concluded. 

oo ae * 


AN interesting announcement was made by Sir 
James Craig, Financial Secretary to the Admiralty, 
in connection with the new scheme which has now 
been approved for the Royal Naval Reserve and the 
Royal Naval Volunteer Reserve. Experience of the 
war had, it was stated, convinced the authorities of 
the value of these reserves, and the Admiralty had 
decided to maintain them on much the same lines 
as before the war, but with increased opportunities 
and improved conditions of service. The personnel 
is to be divided into three classes—fleet services ; 
patrol services in auxiliary vessels performing anti- 
submarine work, mine-sweeping, coastal and escort 
duties ; shore services for officers and men of the 
permanent reserve who are unfit or are not required 
for sea service. It is proposed to set up a permanent 
advisory committee for the R.N.V.R. 
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Hydro-Electric Developments at 
Niagara. 


DuRIn@ the war the excessive demand for power 


efficiency and size of the turbines—the largest yet 
built—but to be surpassed in the Canadian plant in 
course of construction across the river—and the 
ingenious head regainers devised for the draught 
tubes. 

| It will be seen from Figs. 1 and 2 that the new 


amount of power in the shortest time, and also that 
it would constitute a proper and suitable power 
| development when the stress of war had passed. It, 
| may be noted that at the site chosen there is obtained 
| the most efficient head of all schemes so far in opera- 
| tion for obtaining power from the Falls. The scope of 


made by the munition factories in the Niagara district | American plant shown at D in Fig. 1 is an extension | the plan included the deepening of the intake from 
threatened to exhaust both the American and Cana- | of the existing station No. 3 of the Niagara Falls | Niagara River, the development and installation of 
dian reserves of hydro-electric energy, and it was | Power Company. The project has involved the en- | improved ice-deflecting booms, the deepening of the 
considered necessary to increase the then existing | largement of the canal which supplied that plant with canal, and the construction of a new forebay and three 


capacity. When the Armistice was signed there 
were two large hydro-electric works in course of con- 
struction, one on each side of the Niagara River. 


water. This canal was first built some sixty years 
| ago, but the first attempt to utilise the full head of 
| water was not undertaken until 1895, when the 


penstock tunnels for conveying the water to the new 
power-house. 
The Niagara River, at the point where the company 


They had been started at a time when no one could | Hydraulic Power Company of Niagara Falls com- | takes its water, is a broad stream, and the main 
foresee the final termination of the great war. It was | pleted the plant marked F in Fig. 1, which was of channel is near the Canadian side. Between the main 
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FIG. 1—-KEY PLAN OF NIAGARA POWER STATIONS 


in 1917 that the Hydro-electric Commission of 
Ontario decided to commence what is known as the 
Queenston-Chippawa undertaking, estimating that 
by 1921 200,000 horse-power would be available from 
it. At the present time the rapidly increasing industrial 
demands for power make the early completion of this 
project—which has already been described in THE 
ENGINEER for October 3lst and November 7th of 
last year—essential. The War Department of the 
United States sanctioned the new development on the 
American side of the river in May, 1918, and it was 


estimated that towards the end of 1919 the diversion | 


of the remaining 4400 cubic feet of water per second 
allowed by the treaty of 1910 with Great Britain and 
Canada would result in an additional 100,000 horse- 
power. Actually the first of the three 37,500 horse- 
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| 6850 horse-power, but which has since been aban- 
'doned. A second plant—that shown at E in Fig. 1— 
| was built by the same company. It is of 26,500 horse- 
| power capacity, but it is now used as a reserve only. 
| A third plant C—Station No. 3—of a total capacity 
| of 130,000 horse-power and containing thirteen units 
| of 10,000 horse-power each, was installed between 

1907 and 1912. Working at normal capacity the 

then existing plants on the United States side of the 
| Niagara River required 15,100 cubic feet of water per 
| second to operate them, so that but 4400 cubic feet 
| of water per second remained out of the 19,500 cubic 
| feet per second which was the agreed total that might 
| be abstracted from the river. When it was decided 
| to lay down additional plant to make use of this 


' remaining volume of water by an extension of Station 
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FIG. 3—SECTION’ ‘THROUGH PENSTOCK AND FOREBAY—NEW POWER, ‘PLANT 


power units covered by the last-mentioned scheme was 
put into service in December, 1919. Articles dis- 
cussing the engineering problems involved in this 
project, and giving particulars of the plant installed, 
have recently appeared in the American and Canadian 
technical Press, and we are largely indebted to those 
sources for the information which is contained in 
what follows and for the illustrations reproduced. 
The journals to which we are particularly indebted are 
the Engineering News Record Power, and the Canadian 
Engineer. The majorisy of the articles from which 
we quote were, we may add, ccntributed to our 
contemporaries by engineers who were responsible 
for the various parts of the scheme. 

As a preliminary comment, it may be noted that 
the outstanding features of the development are the 


No. 3 the various companies which had property 
rights at Niagara, the Niagara Falls Power Company, 
the Hydraulic Power Company, and the Cliff Elec- 
trical Distributing Company, were consolidated under 
the title of the Niagara Falls Power Company. That 
company now owns all the American plants, and also. 
it is stated, controls practically all the capital stock 
of the Canadian Niagara Power Company. The 
plants of these two companies are interlinked to- 
gether, and including the new station they have a 
combined total operating capacity of 450,000 horse- 
power. 

The idea to extend Station No. 3 rather than to 
have an entirely new station was adopted for two 
reasons. It was considered, first of all, that such a 
course would lead to the production of the largest 


FIG. 2—PLAN SHOWING POSITION OF NEW POWER PLANT 


channel and the company’s intakes there is a broad 
stretch of water intersected by submerged reefs and 
ridges, and having a depth of from 4ft. to 14ft. at 
the main stage of the water elevation. 

The engineering problem involved in the river work 
was to obtain the normal supply of water for the 
power plants during the winter period of low tempera- 
tures and severe ice conditions. The stream never 
freezes solidly over its entire width, and the outer line 
of the solid shore ice occurs in approximately the 
same place from year to year. A deep channel, about 
200ft. in width, 20ft. deep and over one-half a mile 
long, was cut from the company’s inlet outward to 
the edge of the ice line. Commencing at the inter- 
section of this channel with the ice line, a series of 
piers consisting of steel sheet-pile cylinders filled with 
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FIG. 4—LARNER-JOHNSON PENSTOCK VALVE 


concrete was built running ap-stream in the general 
direction of the ice line, but gradually working in 
| toward the shore. Floating booms of truss frames were 
placed from pier to pier. About halfway between this 
row of piers and the shore was arranged another row 
extending in the same direction and supporting float- 
|ing booms in the same manner as in the case of the 
| outer row. This system has been in operation through 
i exceptionally severe winter and has proved 
| entirely satisfactory. The hooms have kept out the 
| ice floating down the river, and what small amounts 
| actually formed inside the booms have been broken 
| up from time to time by the compnny’s ice-breaking 
| tugs and allowed to flow down the canal, where it was 

| disposed of through the spillway gates. 
In order to pass sufficient water through the canal 
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to run the additional turbines it was necessary to 
enlarge the cross section, The canal runs through the 
most thickly settled portion of the city of Niagara 
Falls, N.Y., and it was impossible to acquire property 
rights to widen it, so that the only remaining alter- 
native was deepening it. The canal prior to the 
enlargement was 100{t. in width and varied in depth 
at the high-water period of the year from 15ft. to 
22ft. The newsection is of the same width, but has 
been deepened uniformly to 20ft. 


FoREBAY AND PENSTOCKS. 


The new forebay shown in Fig. 2 is 154ft. Tin. long, 
Toft. wide, and 26ft, 3in. deep below normal water. 
It is entirely lined with concrete. Running out of the 
forebay are three penstocks which are concrete-lined 


L424 5 





skimmer was built in front of the inlets. It consists | 
of removable steelyplate sections which extend 9ft. | 
below the water surface and are hung from the road- | 
way slab above and braced laterally by steel framing | 
to the concrete inlet piers. They will be under consider- | 
able pressure if large amounts of ice should be flowing | 
in the basin. It was assumed that very little ice 
would be carried into the forebay, as the velocity of | 
the water in the basin is about 4.5ft. per second and | 
that of the water going through under the ice boom 
from the basin is 2ft. per second. The assumption 
proved to be accurate by the experience of last winter. 
By the construction of the ice boom system off | 
Port Day in the Niagara River it was believed that | 
there would be very little trouble from ice in the fore- 
bay, but some ice will always form in the canal and 
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hydraulic losses negligible. The valves are of the 
balanced needle type, having a movable plunger 
sliding in an internal cylinder. 


THe PoweR-HOUSE INSTALLATION. 


The power-hovse is a building 60ft. wide inside 
and there is a 6{ft. space between its back wall and 
the cliff, the space being used for cable and hot air 
passages. The floor of the power-house is 7ft. above 
the highest known water level. The floor and roof 
are respectively 23ft. 6in. and 80ft. above the mean 
water level. The experience of the Power Company 
in former developments led to the adoption in 1906 
of horizontal units for that part of Station No. % 
which was then under construction. In 1916, how- 
ever, when most of the preliminary engineering on the 
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FIGS. 5 AND 6--VERTICAL AND HORIZONTAL SECTIONS THROUGH GENERATING UNITS 


tunnels of 15}ft. diameter. ‘The entrance to each 
penstock is a bell mouth 18ft. 9in. high by 28ft. long. 
From the bell mouth the penstocks curve to an angle 
of 45 deg. and are led down as shown in Fig. 3 to a 
level with the turbines, where they make another 
easy curve and extend out 90ft. to the face of the cliff. 
The valve for each unit was placed at the bottom of 
the penstock, close to the turbine, in order to save 
time when filling the penstock after an ordinary shut- 
down of a turbine. Stop gates were provided for the 
bell mouth end as an extra precaution. yThey are 


merely large steel gates, three for each penstock, the | 


centre gate having a small by-pass wicket. The 

gates slide down in steel guides over the,face of the 

bell mouth. Steel-lined grooves were placed in the 
face of the forebay wall to receive the guides. 
Trash Racks ANp Srone CarcHeER. 

The trash racks which run the entire length of the 


TAIL 
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there will always be the possibility that an ice boom 
might break and a large quantity come down the 
canal. To provide for such a contingency a spillway 
and ice chute have been constructed. The old Station 
No. 3 had ice gates and an ice run passing from the 
outside of the curve, and discharging into what had 
been the abandoned wheel pit of a large flour mill. 
This pit extended 70ft. down from the top of the cliff, 
where the water and ice were discharged on the site 
of the new power-house. It therefore became neces- | 
sary to build a new ice run which would lead directly 
from the old spillway gates to the river and pass 
under the new power-house. It is a concrete-lined 
chute 20ft. wide and 15ft. deep, inclined at an angle 
of 60 deg., and having parabolic curves at the top 
and bottom to connect the horizontal sections with 
the sloping section. A concrete roof, which will later 
be covered with rubble stone masonry to look like 
the natural cliff, has been erected over the chute. 
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FIG. 7-HORIZONTAL SECTION 


forebay are composed of flat steel bars spaced by 
cast iron spreaders at 4in. centres. These racks are 
supported by a framework of steel designed on the 


assumption that the racks might become clogged and | 
carry the entire hydrostatic pressure. The steel sup- | 


ports are designed to carry the entire head with a 
working stress of 100 per cent. greater than the usual 
working stress called for in the ordinary design. In 
the bottom of the forebay and in front ef the racks is 


a groove 5ft. deep, running the entire length of the | Johnson Valve and Engineering Company. The outer 


| housing—Fig. 4—is of cast steel and steel plate. It 
| is 17ft. inside diameter through the body of the valve 


forebay, as a stone catcher. As excavation will be 
going on in the canal for sometime, loose rocks may 
be carried down the stream by the swift current and 
brought into the forebay. As the water in the fore- 
bay moves at a velocity of about 14ft. per second they 


will drop into this groove and will not be carried down | 


the penstock. When this stone catcher becomes 


filled the loose rocks will be removed by a grab bucket | 


operated from the electric crane in the forebay house. 
Ick SKIMMER AND Run. 
To prevent ice coming into the forebay an ice 
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THROUGH DRAUGHT TUBES 


The horizontal part of the chute which passes under- 
neath the power-house is carried 60ft. beyond the 
latter, so that the water, ice and débris will discharge 
into the deep water portion of the river. 
CoNTROL VALVES. 
The valves connecting the penstocks with the water | 


| turbines are hydraulically operated and electrically | 
| controlled. These valves, which are stated to be the | 


largest in the world, were constructed by the Larner- 


and tapers to 10ft. 6in. diameter at the outlet. In 
passing through the valves the velocity of the water 
is gradually increased, the penstock diameter being 
reduced at the outlet of the valve and made equal to 
the diameters of the inlets to the turbine casings. 
Throughout the total length of the valve, approxi- 
mately 24ft., the area of the water passage is reduced 
without abrupt changes, and it is claimed that the 
stream-line shape of the valve parts renders the | 





present extension was undertaken, it was considered 
possible, owing to the experience which had been 
acquired in the design of thrust bearings, to adopt 
vertical units, since that type of unit offered the best 
opportunity for the development of a high efficiency. 
The surface elevation of the water in the lower Niagara 
River fluctuates through a vertical range of about 
30ft., so the vertical unit offered the only means of 
placing the turbine runners low enough to derive the 
full benefit of the available head and at the same 
time to permit the electrical machinery being high 
enough to be safe from damage during periods of 
high water levels in the river below the Falls. An 
available head of from 210ft. to 220ft. is actually 
obtained. With an average fall of 215ft. a volume of 
4400 cubic feet of water per second and an estimated 
turbine efficiency of 93 per cent., there was approxi- 
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mately 100,000 horse-power available for conversion 
to electrical energy. The turbine builders were of the 
opinion that it would be advisable to design the wheels 
for a maximum rating of from 10 to 12 per cent. in 
excess of the output at the point of maximum effi- 
ciency, and suggested that with the expected hydraulic 
efficiency the maximum rating per unit should be 
37,500 horse-power. This maximum rating, together 
with the specific speed and the periodicity of the 
current to be generated, fixed the speed of the units at 
150 revolutions per minute. The new plant was 
therefore constructed in three units, each of 37,500 
horse-power maximum rating; each of the three 
three-phase generators being designed for a capacity 
of 32,500 k.V.A. at 12,000 volts and 25 cycles per 
second. 

In view of the peculiar conditions that existed at 
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the time the orders were given, and with the idea of 
securing quick delivery, the contracts for the manu- 
facture of the turbines and generators were dis- 
tributed as follows:—One complete hydro-electric 
unit to the Allis-Chalmers Manufacturing Company, 
two turbines to the I. P. Morris Company, one gener- 
ator to the General Electric Company, and one 
generator to the Westinghouse Electric and Manu- 
facturing Company. Each complete unit—generator, 
turbine and casing—weighs approximately 1000 tons, 
while the total downward load of the rotating parts 
on the Kingsbury thrust bearings carried on top of 
the generator frames is roughly 210 tons, of which 
45 tons results from the water thrust on the turbine 
runners. Although designed and built by different 
companies, the generators are of similar external 
appearance. A box frame of the usual design, 21ft. 
outside diameter, cast in four sections, is used for 
the stator. The Kingsbury bearing, which is 49in. 
in outside diameter, is supported from this frame by 
means of a bridge of cast steel having eight radial 
arms. Directly under the thrust bearing is a 
babbitted guide bearing which is 26in. in diameter and 
36in. in length. In the Allis-Chalmers’ machine the 
rotor consists of two cast steel field rings, machined 
on all surfaces and shrunk on to a cast steel spider. 
The tield poles are made in two sections, each. section 
being dovetailed to the field ring. In the General 
Electric machine the spider consists of six cast steel 
wheels, with spaces between them for the circulation 
of air. These wheels are rabbeted together at the 
hubs and held together by bolts through the arms 
of the spider. The pole pieces are in one section and 
held to the rotor by two dovetails. A ring built up 
of }/,,in. laminations on a cast steel spider is the rotor 
construction used in the Westinghouse machine. One- 
section pole pieces held to the rotor with a single 
dovetail are used. The shafts are 27in. in diameter 
below the rotor and are fitted with a 45in. forged-on 
steel flange for bolting to a corresponding flange on 
the turbine shaft. A lignum-vitz guide bearing is pro- 
vided at the turbine. As previously stated, the load 
on the thrust bearings is nearly 210 tons; neverthe- 
less, the friction loss in the bearings is said to be only 
about 26 horse-power. To bring the rotating element 
to rest after the gates have been closed, and also to 
prevent the rotor from turning in case of leaks 
through the gates, brakes operated by compressed 
air are installed on the generators. The latter are 
air cooled, and the volume of air required by the 
different machines varies from 70,000 to 90,000 cubic 
feet per minute. 

The volute casings of all three turbines are embedded 
in concrete, and while those of the I. ‘P. Morris 
machines are constructed of cast iron—as are also the 
runners of all three turbines—the Allis-Chalmers 
turbine casing is constructed of a number of conical 
steel plate sections riveted together with rivets 
countersunk on the inside of the casing. Cast steel 
guide vanes have been adopted by both manufac- 
turers. Where the penstock connects to the valve it 
is 15ft. 6in. in diameter, and subsequently tapers 
down to l0ft. 6in. As can be seen from Fig. 6, while 
a straight connection to the turbines is used with the 
i. P. Morris turbines, the connection to the Allis- 
Chalmers unit increases in diameter to 1lft. 6in. at 
the entrance to the spiral. The runner carried on the 
lower extremity of the shaft is a single casting 10ft. 6in. 
in diameter and weighing approximately 12 tons. 
Each complete hydro-electric unit, weighing 1000 
tons as stated, is carried on a reinforced concrete 
slab lft. thick, 53ft. wide, and 55ft. long, resting 
on reinforced concrete pillars. With regard to the 
control of the turbines, itis to be noted that in addi- 
tion to automatic control complete separate hand 
control is provided to permit of the repair of any 
defect in the governors during operation. 

DrauGut TUBEs. 

The preliminary designs of the turbine runner 
indicated a discharge velocity of 18ft. to 20ft. per 
second, which represented a substantial part of the 
effective head, and was therefore worth regaining to 
the greatest degree possible. At least twenty-five 
models of draught tubes were built and tested. As 
a result of the tests the White hydracone was adopted 
for the Allis-Chalmers unit and the Moody spreading 
draught tube for the other two units. The effect of 
these draught tubes, which are shown in Figs. 5 and 7, 
is to maintain the flow parallel to or radially from a 
central axis, with a gradual diminution of velocity 
until the velocity of discharge is finally reached. 
Such designs, it 1s pointed out, allow free play for 
the whirls in the water as it leaves the runner, until 
the velocity of whirl has been greatly reduced, thus 
preventing the large losses which occur when the direc- 
tion of flow is changed—as in a bent tube—before the 
velocity of the whirl has been reduced. The passages 
are also designed so that the hydraulic friction losses 
throughout the tubes are reduced to a minimum. 
Experiments conducted with these draught tubes, 
which appear to be equally efficient—see Vig. 9— 
showed that as high as 72 per cent. of the velocity 
head of the water leaving the turbine runner was 
regained. The nominal velocities in feet per second 
of the water in the varicus waterways is as follows :— 
Canal, 4.5; forebay, 1.5; through racks, 1.8; 
penstock entrances, 3.0; entrance to turbine gates, 
17.3; top of draught tube, 20.0; exit from draught 
tube, 5.0; tail-race, 3.5 to 4.5. The hydraulic loss 





from head water to tail water, exclusive of turbine 
efficiency, has been found to be approximately 2ft. 
at normal load, or less than 1 per cent. of the total 
average head available. Although the official tests 
have not yet been completed, it is apparent from the 
preliminary trials that the turbine efficiencies are in 
excess of 90 per cent. from half to full load, with a 
maximum efficiency of 93 per cent. at the normal 
load. At that load the overall efticiency averaged for 
the three units from forebay to switchboard—see 
Fig. 8—is slightly over 90 per cent. 








Steam and Electric Locomotives, 

Art a joint meeting of the American Society of Mech- 
anical Engineers and the American Institution of Elec- 
trical Engineers, held in New York on October 22nd last, 
a group of papers entitled ‘‘ The Relative Advantages of 
Modern Steam and Electric Locomotives ” were presented. 
One of these papers was by Mr. John E. Muhlfield, and from 
it we take the following conclusions : 

The Federal control and guaranty periods of the steam 
railroads of the country ended on February 28th and 
August 31st last respectively, and these properties are 
again in the hands of their owners and under the direction 
ot the Transportation Act and the Interstate Commerce 
Commission. 

To-day, in consideration of the existing traffic rates and 
regulations as established by the Interstate Commerce 
Commission and the wages and working conditions as 
recommended by the Railroad Labour Board, it is assumed 
that the railroads as a whole will average net operating 
earnings equal to 6 per cent. on their valuation as fixed 
from time to time by the Interstate Commerce Commission. 
Some railroads may earn more and some will earn less, 
but in the case of every line the minimum fixed charge 
and the maximum operating and maintenance economy 
will be required if the stock owners are to receive even a 
reasonable return on their investments. 

Unfortunately, in making comparisons of the relative 
values of steam and electric railway power, some of the 
electrical engineers have frequently given out such an 
attractive and confident line of loose figures that railway 
managers and their engineers have often been misled into 
making recommendations that have later resulted in 
embarrassment. In fact, references can be made to figures 
set forth in some of the leading technical journals during 
the past year that would properly be classified as a “* bunch 
of bull” by competent engineers who have been in active 
railway service and seen any considerable steam and 
electric locomotive performances. For example, com- 
parisons have been made between the operations of new 
up-to-date electric and of obsolete steam installations, 
of costs of repairs per locomotive mile for electric and 
steam locomotives of different dates built new, and of 
different average ages, and of fuel rates at the sub-stations 
of modern central power stations with fuel rates of obsolete 
steam locomotives, per horse-power hour. Also assump- 
tions have been made of extraordinary steam locomotive 
stand-by fuel losses, inclusion of steam locomotive tender, 
but exclusion of electric locomotive non-adhesive weight 
as non-revenue train tonnage, and of like erroneous 
factors. It is just as misleading to compare the most 
efficient electric locomotive operation on the St. Paul with 
that of its saturated steam locomotives of 1910 as it would 
be to compare the most efficient superheated steam loco- 
motive performance on the Baltimore and Ohio with that 
of its electric locomotives. , 

In line with the foregoing, several years ago a report 
was made on the advisability of electrifying about 275 
miles, or a division, of one of the more prominent western 
lines, and an erroneous comparison was made, first, 
between the existing antiquated and uneconomical steam 
and an up-to-date electric operation; and second, by 
omitting the investment required to bring the steam opera- 
tion up to date. When all involved factors were properly 
adjusted the net capital expenditure of 4,000,000 dols. 
required for electrification, compared with 1,000,000 dols. 
as needed for modernising the steam equipment, and the 
estimated annual operating saving of approximately 
750,000 dols. from electrification was wiped out and 
replaced by a saving of 250,000 dols. from a continuation 
of the improved steam operation. 

When we discuss or recommend the further electrifica- 
tion of the whole or any part of the 260,000 miles of steam- 
operated railroad system in the United States, which is 
now making use ot about 65,000 steam and 375 electric 
locomotives for its passenger, freight and terminal service, 
the most important item involved is a correct and complete 
statement of facts, comparing the most up-to-date steam 
with similar electric operations, after which immediately 
come the important factors of the necessary financing and 
legislation. 

While there is much existing steam road trackage that 
can and should receive first consideration as regards 
electrification for the purpose of eliminating gases from 
underground terminals and tunnels and to give relief to 
terminal or line traffic congestion in the vicinity of large 
commercial and industrial centres, it would be financial 
suicide to electrify immediately adjacent connecting and 
intermediate mileage, particularly in view of the improve- 
ments that can be made in both existing and new steam 
locomotives in the matter of reducing smoke, sparks, 
cinders, and noise, and in increasing general efficiency and 
economy in operation and maintenance. 

With the decreased value of gold and purchasing power 
of the dollar has come an increase of from 4 and 5 to 7 and 
8 per cent. in the cost for money, which, in combination 
with the 100 to 150 per cent. increase in the cost for 
labour and material, makes the procurement to-day of the 
most pressing railroad capital needs almost prohibitive. 
Theretore when engineers and politicians propose reckless 
super-power plans for the electrifying even of such belts 
of steam roads as lis in the densely populated district 
between Washington, D.C., and Boston, at a new capital 
eost approximating a billion of dollars, and in addition 
mark off the books the principal value of existing steam 
locomotives, passenger cars, shops, and terminal and inter- 
mediate facilities that would be unsuitable for the elec- 





trified service, they are planning either a new road io 
railroad bankruptcy or a further burden in travelling and 
shipping costs or in taxes, which would be representative 
of criminal waste instead of increased earning capacity 
by means of more efficient and economical operation. — 

Therefore, before the electric locomotive can be made 
permissible for general application the electrical engineer 
must reduce his first costs, promote interchangeability, 
provide a motor which will efficiently, economically, and 
flexibly cover a wide range of speeds and not break down 
or deteriorate from overloading and heating, reduce com. 
plication, wear and corrosion in transmission and contact 
line apparatus, and substantially reduce the current losses 
between the point of power production and the locomotive. 
drawbar. Likewise the steam railway mechanical engi- 
neers, locomotive builders, and speciality manufacturers, 
if they are to guard the steam locomotive and continue it 
in its present field of usefulness, must become more active 
in modernisation and bring about improvements that wil! 
substantially increase its capacity and thermal efficiency 
by the use of higher steam pressures and superheat, com- 
pounding, more efficient methods of combustion, utilis: 
tion of waste exhaust steam and products of combustion 
heat, better distribution and use of live steam, reduction 
of dynamic weights, greater percentage of adhesive to 
total weight and a lower factor of adhesion, and by a sub- 
stantial reduction in stand-by. 

As both steam and eleetric locomotives should have a 
useful life of from twenty-five to fifty years from the date 
built, these policies should be inaugurated now in order 
that the least artificial age will be capitalised in all new- 
built motive power. 

Another paper on the same subject was 
Mr. A. H. Armstrong, chairman of the Eleetri 
mittee, General Electric Co., Schenectady. 
with the following :— 

‘** Principal advantages claimed for the electric as com 
pared to the steam locomotive.” 

(1) No structural limits restricting tractive effort and 
speed of electric locomotive that can be handled by one 
operator. 

(2) Practical climination of ruling grades by reason of 
the enormously powerful electric locomotives available 

(3) Reduction of down-grade dangers by using regenera- 
tive electric braking. 

(4) Very large reduction in cost of locomotive mainten- 
ance, 

(5) Very large saving of fuel, estimated as two-thirds the 
total now burned on steam engines in operation. 

(6) Conservation of our natural resources by utilising 
water power where available. 

(7) Material reduction in engine and train crew expense 
by reason of higher speeds and greater hauling capacity. 

(8) Increased valuation of terminal real estate follow- 
ing electrification. 

(9) Increased reliability of operation. 

(10) Material reduction in operating expense due to 
elimination of steam engine tenders and most of the com- 
pany coal movement, the two together expressed in ton- 
miles approximating nearly 20 per cent. of present gross 
revenue ton-mileage. 

(11) Large reduction in effect of climatic conditions upon 
train operation. 

(12) Postponement of immediate necessity for con- 
structing additional tracks of congested divisions. 

(13) Attractive return on cost of electrification by 
reason of direct and indirect operating savings effected. 

(14) Far-reaching improvements in operation that may 
revolutionise present methods of steam railroading. 

A third paper was read by Mr. E. H. Shephard, Director 
of Heavy Traction, Westinghouse Electric and Manufac- 
turing Company. Mr. Shephard presented the advantages 
of the electric locomotive thus :— 

The advantage of electric power is its great flexibility 
and mobility. ‘Che difference between locomotives, steam 
and electric, is fundamental. The steam locomotive 
carries its own power plant, while the electric locomotive, 
on the other hand, is simply a transformer of power. The 
design of the steam locomotive is circumscribed utterly 
by the necessity of tying up the rest of the machine to a 
steam boiler. On the other hand, the electric locomotive 
assembly can differ amazingly as to type, length, axle 
loading and driving connections. A group of small motors 
does not differ materially from a single large motor in 
efficiency. The speed and power, therefore, of an electric 
locomotive is limited only by conditions of track and con- 
struction and condition of car equipment. It thus becomes 
entirely practicable to build an electric locomotive to take 
any train which will hold together, over any profile what- 
ever, and at any desired speed. Therefore it should easily 
be practical to very greatly increase the speed of our 
freight trains so that they could all run at a common speed 
not very different from that at which the superior trains 
are operated. 
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STANDARDISED SHOCK TESTS. 


In a paper read on the 14th inst. before the Institution 
of Civil Kngineers by Sir Robert Hadfield and Mr. 8S. A. 
Main, the opinion is expressed that in the present state of 
knowledge complete standardisation of the shock test does 
not seem possible or even, perhaps, desirable. The type 
and ‘characteristics of the test machine affect very con- 
siderably the results obtained, and standardisation of the 
machine is therefore necessary in certain particulars, in 
addition to the pattern of the test piece; im this respect 
the matter is more ditficult than in the tensile test, where 
standardisatiom of the form of test piece is sutticient for 
practical purposes. Much remains to be done in investi- 
gating the eftect of rate of bending, dimensions of the test 
piece, and other factors. Meanwhile the standardisation 
of the test piece by the Committee on Notched Bar Tests 
appointed by the British Engineering Standards Associa- 
tion is a step in the right direction, as besides reducing the 
diversity of patterns in present use, the investigations above 
referred to will be narrowed down. It is to be hoped, there- 
fore, that users of the shock test will support the efforts 
of the Standardisation Committee by adopting the sug- 
gested standard test pieces. In many cases this will not 
involve any change, as the standardised 10 mm. by 10 mm. 
specimen with Izod notch is already used on « considerable 
seale. 
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Railway Matters. 


On the 6th instant, Sir-Eric- Geddes stated that-he had 
received alternative proposals as to grouping the railways, 
which he was considering. 

On December 2nd, the Rates Advisory Committee 
completed the ing of evidence, and the speeches of 
counsel were begun. y were finished on 
the inquiry closed, having sat on forty days. 

TE special committee appointed to investigate the 
question of the electrification of the Swedish railways is 
expected to conclude its labours about the inning of 
February next year, and the actual work will probably 
begin during the same year. 

On the Ist instant, Sir Eric Geddes, in response to a 
question by Sir William Raeburn, promised to consider 
whether a statement could be issued which would show 
the mileage, capital, receipts and expenditure of the 
railways as grouped in the White Paper, Cmd. 787. 


Accorpine to a cable received by the Department of 
Overseas Trade from the Co ial Secretary to His 
Majesty’s Embassy in Rio de Janeiro, the Brazilian; Con- 
gress has authorised the expenditure of 60,000 contos— 
at present exchange approximately £2,900,000—on the 
electrification of the Central of Brazil Railway, which is 
owned and operated by the Brazilian Government. 


In the House of Commons, on the 13th instant, Mr. Cecil 
Harmsworth stated that the international technical com- 
mission of the Suez Canal y had considered the 
question of the Kantara idge, mentioned in our 
miscellariea column on the 10th instant, and decided that 
any bridge would be objectionable and that railway com- 
munication across the Canal should be assured by means 
of a train ferry. 

THE separation of the running department from that 
of the chief mechanical engineer, as has now been don 
by the es ae arg of Mr. F. W. Di as running 
superinter of the London and North-Western Rail- 
way, is not a new departure. On the South-Eastern and 
Chatham the charge of the locomotives, engine sheds, &c., 
is not under the chief mechanical engineer, but under 
Mr. A. D. Jones, the outdoor locomotive superintendent. 


WE regret to have to announce the death, on the 13th 
instant, of Mr. Neville Priestley, the managing director of 
the South Indian Railway. Mr. Priestley had a long 
railway experience in India, and had been Under-Secretary 
to the Government of India, secretary to the Railway 
Board and agent to the South Indian Railway before he 
came to London to be the managing director of that 
company. In 1903 he visited the United States to study 
the organisation and working of the American railroads. 


Iv is proposed to construct a railway through the 
diamond mining district of Griqualand, South Africa, from 
Fourteen Streams to Upington. Commenting on the 
scheme, the South African Mining and Engineering 
Journal points out that by the construction of these 
200 miles of rail over flat country nothing less than the 
first transcontinental line will be secured, connecting 
Luderitzbucht in almost a direct line with Lourengo 
Marques. By the same stroke a new port will be secured 
on the west coast over 500 miles nearer Europe than 
Capetown; and the South-West Protectorate would be 
linked up with the heart of the Union Railways. The 
country is not only highly mineralised, but is also rich 
agriculturally, 


THE arrangement on the new cars on the Piccadilly 
tube whereby the signal to the motorman to start the 
train cannot be given unless and until all the doors are 
closed, is not novel. On the corridor stock of the suburban 
service of the Illinois Central—wherein the English side 
door is used—an electric signal is automatically transmitted 
to the driver—the trains are, at present, steam-worked— 
when the last door in the train is closed. It may be 
added that in a report dated February 18th; 1908, made by 
Mr. Bion F. Arnold, to the Public Service Commission 
of the First District of the State of New York, it» was 
recommended that all doors in the cars on the Subway 
be provided with either pneumatic or other means for 
quickly opening and closing them, and with signals which 
will automatically indicate to the motorman when the 
last door is closed. 


AccorpDiInG to the Board of Trade returns, the value of 
the railway material exported during the first ten months 
of the present calendar year was as follows, the corre- 
sponding figures for 1919 being added in brackets :— 
Locomotives, £4,407,201 (£1,120,025); rails, £2,144,720 
(£1,570,913) ; carriages, £1,411,838 (£395,420); wagons, 
£4,752,725 (£1,483,917); wheels and axles, £1,566,002 
(£594,553); tires and axles, £1,124,491 (£748,374) ; 
chairs and metal sleepers, £1,019,459 (£294,427); mis- 
cellaneous permanent way material, £1,944,361 (£639,237) ; 
total permanent way material, £7,907,991 (£2,535,036). 
The weight of the rails exported was 107,703 tons (97,752 
tons). Of the locomotives exported, the value of those 


‘ sent to the Argentine was £353,060, to South Africa 


£395,010. and to India £2,588,537. Of the last item 
£297,790 are to be credited to October alone. 


A Wurrer Paper has now been issued by the Ministry of 
Transport as to the tramway and light railway under- 
takings for the year ended March 3lst, 1919, for local 
authorities, and ended December 31st, 1919, for com- 
panies. It shows that the total capital expenditure on 
tramways in the United Kingdom to the end of the 
financial year 1918-19 was £82,842,722, an increase of 
£1,864,884, or 2.3 per cent.,.compared with the year 
1913-14. The total gross receipts during the year 1918-19 
were £24,635,266, and the total working expenditure 
£17,751,277, leaving net receipts amounting to £6,883,989. 
It must be borne in mind that the maintenance and renewal 
work undertaken during the year 1918-19 was, owing to 
war conditions, inadequate, but in spite of this fact the 
ratio of working expenses to receipts was 72.06 per cent., 
as compared with 64.35 per cent. in 1913-14. The number 
of car miles run during 1918-19 was 9.59 per cent. less 
than in 1913-14, but the number of passengers carried 
increased by no less than 33 per cent. 








Notes and Memoranda. 





A NEw alloy of copper and alumifiium has been invented 
and tested by the Aktiebolaget Skandinaviska Armatur- 
fabriken. name given to the new combination is 
“ alcobronze,” It has the colour and lustre of gold, and 
it is said to be stronger, tougher and harder than any other 
bronze. It is further stated that it ean be wrought, forged 
or rolled in any way without suffering deterioration, and 
that it resists the action of the air, acids and salt water, 
being therefore particularly suitable for ships’ forgings, 
propellers, condensers, machine parts, bearings, surgical 
instruments, skates, ornaments, &c, 

Tue value of automatic isolating valves, in the event 
of a boiler explosion, is emphasised in the remarks of the 
Engineer Surveyor in Chief to the Board of Trade, concern- 
ing an accident at Leeds. A tube of a water-tube boiler 
burst, and the contents of the boiler were discharged in 
three or four minutes, but no one was hurt. . There were 


} nine other boilers connected with the steam main at the 


time, but they were prevented from discharging through 
the burst tube by the isolating valve on the damaged 
boiler. Had. it not been for that valve the aecident would 
probably have been much more serious. 


A Hanpy tool for turning wood on slow-running engine 


‘lathes is described and illustrated in the December 


number of British Machine Tool Engineering. It takes 
the form cf a thin conical cup of steel, with its base upper- 
most. The cup is fixed to a holder and is used in the'slide 
rest. It is said to give a good clean finish, even to soft 
wood, when the work is running at speeds usual in metal 
turning. To give the finest finish the tool should be set 
to such a height as to give very small clearance. For 
the final finish of wood rollers, either solid or lagged, a good 
method is to use a metal hand plane set to a very fine cut 
and held at an angle of about 45 deg. The plane should 
be made to slide cornerwise along the roller with only a 
small part of the middle of the plane iron in action. Care- 
fully manipulated, this will give a finish equal to that 
which a carpenter gets planing boards on the flat. 

Ho.tow concrete posts for use as mine “ timbers ** have 
been devised by a Belgian engineer, states the South 
African Mining and Engineering Journal. The new 
system, which is designed to permit of settlement if the 
support is overburdened, consists essentially of a hollow 
reinforced concrete column, filled with sand or some other 
slightly compressible material through which the load is 
transmitted. The arch for the roof is of pre-cast concrete, 
and is provided with a tenon which fits into the opening 
of the hollow post. The bottom of the post fits over a 
tenon on a base block. Spiral reinforeement is previded 
for the post, which has to resist, at the beginning of 
loading, the radial pressure of the -sand which fills the 
hollow and which is compressed under load on the frame. 
If the roof settles, the sand will compress a certain extent, 
and if the amount is beyond the length of the tenon the 
post commences to take compression. 


Ar a recent meeting of the Birmingham and Midland 
Section of the Society of Chemical Industry, Dr. O. F. 
Hudson, of the Admiralty Research Laboratory, said that 
he believed electro-chemical action was not the sole cause 
of corrosion in the case of copper and brass, and that 
in most cases, in neutral or slightly alkaline solutions, 
that action was relatively unimportant, the greater 
part of corrosive attack in these cases being due to direct 
chemical action. In acid liquids, and industrial waters 
which had a distinctly acid reaction, electro-chemical action 
might play a more important part, but in such cases the 
metal, ¢.g., condenser tubes, failed by general thinning 
rather than by pitting or localised attack, which was in 
other cases generally the chief trouble. Electrolytic pro- 
tection processes probably owed their efficiency largely to 
the production and maintenance of a uniform resistant 
scale of calcium carbonate. There was little hope of finding 
an alloy which would resist corrosion under all conditions. 


A process for nickelling aluminium is described in 
Annales de Chimie Analytique as follows :—The aluminium 
is immersed for two minutes in a cold solution of ammonia 
and potassium cyanide. The metal is then well washed 
and brushed with milk of lime until the surface acquires 
an even, brilliant white tint. Then the washing and 
brushing are repeated with water, so as to get rid of all 
traces of lime, and the metal immersed in an «cid bath of 
manganese and iron chlorides. A metallic coating of iron 
or manganese, which serves as the “ mordant,” as it were, to 
fix the nickel to the aluminium, forms upon the aluminium. 
After two to three minutes’ immersion in the acid bath, 
the metal is rinsed with water and put in the nickelling 
bath, which consists of nickel sulphate. The anodes are 
plates of laminated nickel. The electric pressure used should 
lie between 2.5 and 3 volts, otherwise a non-adherent 
deposit would be obtained. The current density should be 
from 1 to 1.5 ampéres per square decimetre. The treatment 
for moderate-sized objects lasts one hour to one hour and 
a-half, and is followed by washing in boiling water and 
drying by compressed air. 

Tue possibility of using stenches as a werning in mines 
was recently investigated by the Bureau of Mines, U.S.A., 
and forms the subject of a special report. It is stated that 
stenches as a warning have a decided action; they exert 
a positive effect because of their offensiveness. When 
miners smell a disagreeable stench they instinctively 
desire to obtain pure air at once. The velocity of air 
through compressed air lines in metal mines is usually 
hundreds or even thousands of feet a minute, so that 
transmission of a stench is rapid. Warning by stenches is 
particularly adapted to mines equipped with compressed 
air. In coal mines, where only the ventilating current 
is available for carrying a stench, the average velocity is 
low, of the order of 200ft. a minute or less. If the velocity 
of the air in a compressed air line is rapid, a small quantity 
of material would give more effective warnings than the 
same quantity in a ventilating current, because of being 
liberated in concentration at the points where most needed, 
and being less diluted with air. However, the method may 
be useful in some mechanically ventilated mines where 
compressed air lines are unavailable. Of the chemicals 
tried, it would appear that compound of butyl mercaptan 
are the best adapted for the purpose in view. 








Miscellanea. 





Ir is understood that the Japanese Government intends 
to abandon the standard weights and measures at present 
in vogue and to substitute them the metric system. 
A bill to that effect is to be brought up in the next session 
of the Imperial Diet. 

Tue coal production of the Ruhr region, including the 
pits on the left bank of the Rhine, for November is esti- 
mated at somewhat over eight million tons. Pre-war 
statistics show that the production of the same area for 
November, 1913, was 8,930,000 tons. 


Tr is announced that the Hoskins Iron and Steel Com- 
pany, of Sydney, N.S.W., has 350 acres at 

‘ort Kembla as a site for large works. The company 
already possesses its own colliery, and it is understood 
that four hundred acres of iron ere country in Tasmania 
have also been secured.” 


Tue Middelburg area produces just about half the tote! 
of the coal output of the Union.of South Africa, which last 
year was 6,622,313 tons sold. There are nineteen producing 
collieries.in this area, turning out about 400,000 to 
550,000.tons of coal per month, realising over £150,000 per 
month, or nearly £2,000,000 per year. 


Tue Italian Official Gazette published, on December 8th, 
a deeree exempting from customs dues certain materials 
required for construction purposes, such as sheet iron, 
tee iron, double tee iron, iron for reinforced concrete, 
wood, &e. The Minister for Finances has been authorised 
to extend the exemption to other materials. 

Our production of pig iron, which, owing to the coal 
strike, fell in October to 533,200 tons, fell still further in 
November to 403,800 tons. Included in this total are 
133,500 tons of hematite, 130,000 tons of basic, 74,900 
tons of foundry and 37,100 tons of forge iron. The pro- 
duction of steel ingots and castings in November amounted 
to 503,900 tons. 

Tue Peruvian Government has granted a concession for 
the construction of a mole in the bay of Maratani, near 
Mollendo, with the object of developing the bay into a 
seaport to take the place of Mollendo. Most of the com- 
meree of Southern Peru and Bolivia passes through 
Mollendo at the present time, but the harbour there is 
dangerous for navigation. : 

On Tuesday evening of this week, Sir John Cowan, the 
chairman of directors of Redpath, Brown and Co., Limited, 
and Lady Cowan were entertained to dinner by the Edin- 
burgh workmen and staff of the company. The occasion 
was the completion by Sir John of sixty years’ service 
with the firm. The dinner was held at the St. Andrew 
Steel Works, Edinburgh, and advantage of the occasion 
was taken to present an address to Sir John and a set of 
cutlery to Lady Cowan. It was announced that to com- 
memorate the event the directors had purchased an area 
of 64 acres of land adjacent to the works, which was to be 
used for the benefit of the employees. 


SoME experiments which were carried out in Germany 
during the war showed the beneficial effects of blast-furnace 
gas on plants, due no doubt to the presence of carbon dioxide 
in the gas. According to Indian Engineering, three green- 
houses were experimented on. Through the centre one 
ran two leng pipes from-which the waste gas was dis- 
charged at intervals; the two outer greenhouses, growing 
the same plants, were used by way of comparison. Appar- 
ently, within a few days the effect of the gas was visible 
in increased growth. The experiment was repeated on 
plants in the open air with the same success, those exposed 
to the gas yielding from one and a-half to three times as 
much as those not treated. 


Ir was stated by Mr. C. J. Jewell, in his opening address 
to the North Midland Centre of the Institution of Electrical 
Engineers, that upwards of half a million of trench warfare 
bombs, and practically the whole of the mines used in the 
North Sea, were welded by the electric Quasi-arc process. 
It may be inquired, suggests Mr. Jewell, why electric 
welding, after virtually standing still for a matter of ten 
years, should suddenly emerge and be employed by every 
naval dockyard and every important shipbuilder and 
engineer in the country. It was probably traceable to 
the improved metallurgical conditions brought about by 
using the Quasi-arc instead of the true are. One certain 
reason for this was the ease with which the knowledge of 
applying the process could be acquired. 

In reply to a question in the House of Commons 
recently, the Postmaster-General stated that a series of 
experiments had been carried out to test the feasibility 
of distributing news messages from a central] distributing 
station by means of wireless telephony. The general results 
of the experiments were satisfactory so far as audibility 
of speech was concerned, but owing to the slow rate of 
transmission, and to the fact that the messages could be 
easily intercepted, the news agency, on whose behalf the 
the experiments were made, had not seen its way to adopt 
the system. It was also found that the experiment caused 
considerable interference with other stations, and for the 
present the trials had been suspended. Experiments were, 
however, being made to test the practicability of using 
high-speed wireless telegraphy for news and commercial 
services, and promising results had been obtained. 


In a memorandum issued jointly by the Minis- 
tries of Shipping and of Munitions, it 1s stated that 
the gross expenditure of the Shipping Ministry during 
1919-20 was £104,980,000, and the estimate for 1920-1 
is £21,519,000. The gross receipts of the same Ministry 
totalled £215,277,000 m 1919-20, and the estimate for 
1920-21 amounts to £21,895.000. The gross expenditure 
of the Ministry ‘of Munitions in 1919-20 totailed 
£184,933,000, exclusive of the ordnance factories, the 
expenditure on which was recovered from the customers 
of the factories and involved no net charge. The esti- 
mated expenditure of the same Ministry in 1920-21 is 
£31,300,000, while its gross receipts in 1919-20 are 
returned as £254,041,000, and the estimated receipts for 
1920-21 are put at £212,297,000. The gross receipts of 
this Ministry in 1920-21 will be appropriated im aid of the 
expenditure to the amount of £12,227,000, the balance 
of £200,000,000 being payable direct to the Exchequer. 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer. 


BUENOS ALRES.—-Mrrenecy’s Book Srore, 576, Cangallo. 

CHINA. ae AND WausH, LimiTep, Shanghai and Hong- 

ong 

EGYPT. aan Express Agency, near Shepheard’s Hotel, 

aro. 

FRANCE.—Boyverav anp Cuvier, Rue de la Banque, Paris. 

CHAPELOT AND Ciz., 136, Bld. St. Germain, Paris. 

INDIA,—A. J. ComBRIDGE-anD Co., Bombay; THACKER AND 

Co., Limitep, Bombay ; THACKER, Spink AND Co.,, 

Calcutta. 

-—-MAGLIONI AND Srrint, 307, Corso, Rome; FRATELLI 

TrEves, Corso Umberto 1, 174, Rome; FRBATELLI 

Bocoa, Rome ; Unrnico Horepui, Milan. 

JAPAN.—MarvzeEn Co., Tokyo and Yokohama. 

AFRICA.—Wm. DAWwson AND Sons, Limirep, 7, Sea-street 
(Box 49), Capetown. 

Cc. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpon anp Gorcu, LimirepD, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wm., anp Sons, Liuwirep, Manning- 
chambers , Toronto. 

Gorpow anp Gorcu, Lorre, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—WIJAYARTNA AND Co., Colombo. 

J AMAICA,—EpvucaTIonaL Suprty Co., Kingston. 
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Our Jgnorance Concerning Lubricants. 


In February, 
Engineering Research applied to the Government 
for a grant in aid of a proposed investigation into 
two aspects of lubrication, namely, the relation 
between the viscosity of lubricants and the load 
on the bearing, and the action of lubricants at high 
temperatures. A committee of the Department of 
Scientific and Industrial Research, appointed to 
consider the application, decided to refuse it on the 
ground that it was undesirable to attempt to obtain 
partial results in the field of lubrication research. 
The committee at the same time urged the Depart- 
ment to survey the whole subject and to draw up a 
suggested scheme of research that would be likely to 
yield valuable results. A “ Lubricants and Lubrica- 
tion Inquiry Committee ” was, as a result, appointed 
and in due course presented its final report. From the 
summary of this report, given elsewhere in this issue, 
it will be gathered that the Committee has revealed 
the necessity for a lengthy series of chemical and 
physical investigations designed to win fresh know- 
ledge regarding the nature and use of lubricants. 
That there should still be a very large amount of 
useful information to gather in this highly important 
field is distinctly surprising when we recall the 
numerous researches already made on the subject, 
and the names of the many able physicists and 
engineers who have devoted their attention to its 
experimental elucidation. The fact.is, however, as 
a perusal of the Committee’s report will make clear, 
that in spite of all that has been achieved, we are 
stili far, indeed, from having a complete under- 
standing of even the main facts concerning lubrication, 
and are still faced with a host of unsolved problems, 
some, perhaps, of little practical interest, but others 
of obviously high importance in the manufacture and 
application of lubricants. 

Although our knowledge of how a lubricant behaves 
when introduced between two metallic surfaces 
having relative motion cannot be said to be anything 
like complete, still, thanks to the researches of 
Beauchamp Tower, Osborne Reynolds, Michell and 
others, it is relatively satisfactory when contrasted 
with our knowledge of what a lubricant is and what 
properties we should seek in choosing a lubricant to 
suit a given set of conditions. It is to this second 
aspect of the matter rather than to the first that we 
would for the present direct chief attention. Turning 
first of all to lubricating oils derived from animal and 
vegetable sources—such as castor, rape, olive, lard 
or sperm oil—it may be said that we know that each 
is composed principally of a mixture of bodies called 
by the chemist glycerides; that is to say, bodies which 
may be regarded as being formed by the action of a 
fatty acid on glycerol. So far, however, the individual 
glycerides have not been isolated with a view to deter- 
mining their relative lubricating values. We do not 
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know, for instance, which of the glycerides, olein or 
erucin, found in rape oil, is the principal factor giving 
that oil its lubricating value, or whether the 
superiority of castor oil as a lubricant is to be ascribed 
to the presence in it of the glyceride known as ricin- 
olein. Indeed, we are not by any means sure that 
the lubricating activity of a vegetable or animal 
oil is primarily an effect of the glycerides present, 
even although, as we know, almost the whole of the 
oil is composed of glycerides. It is just possible that 
the glycerides serve merely as carriers or diluents of 
the active lubricating principle. It is certain, for 
instance, that glycerides are not essential in a lubri- 
cating fluid, for mineral lubricating oils are composed 
of substances that are chemically quite distinct from 
glycerides. Further, according to Messrs. Wells and 
Southcombe, the improvement produced in the 
lubricating value of a mineral oil by the common 
practice of adding to it a proportion of vegetable or 
animal oil is to be attributed not to the added oil 
but to the small quantity of free fatty acid which, as 
a result of decomposition, all commercial oils of vege- 
table or animal origin contain. Turning to mineral 
lubricating oils, we find that our knowledge regarding 
them is even less than it is concerning vegetable and 
animal lubricating oils. We know that they consist 
mainly of a mixture of hydro-carbons, that is to say, 
of bodies distinguished from glycerides by the absence 
But we have very little knowledge of 
the nature and relative proportions of the hydro- 
carbons present in any mineral lubricating oil, and 
practicaly none regarding the relative lubricating 
value of each hydro-carbon separately. We do not 
know which hydro-carbon or series of hydro-carbons 
is most desirable in a mineral lubricating oil. We 
cannot forecast by chemical analysis alone the value 
of a mineral oil as a lubricant to suit specified con- 
ditions. As a consequence of our lack of knowledge 
in these directions we can only grope, as we are now 
doing, towards the synthetic preparation of lubricat- 
ing substances, and must continue to work blindly 
in the matter of blending oils and of adding to them 
solids and other bodies with a view to improving 
their lubricating properties. 

We need not dwell on the vital practical importance 
of lubrication or upon the great benefits that would 
accrue from even a slight increase in our ability to 
control the efficiency of lubrication in power-producing 
or power-consuming machines. The question before 
us is the discovery of the directions in which scientific 
research should be applied in order to effect the 
desired improvement. In this connection we would 
suggest to the Lubricants Committee that the most 
fundamental and the most important direction in 
which to turn its efforts is that leading to precise 
knowledge regarding the action of a lubricant, not 
the molar action as investigated by Beauchamp 
Tower, Osborne Reynolds and others, but the mole- 
cular or internal mechanism of the process whereby 
lubricants sueceed in reducing friction. It is to be 
observed that there is at present little but speculation 
to guide us in this important matter, and that so far 
the action has been assumed to be essentially 
and solely of a mechanical nature. The forces in- 
volved probably are physical, but the possibility 
that they may be chemical, at least in part, should 
not be altogether excluded from our minds. That 
the reduction of friction by a lubricant is not a 
simple process can, we’ think, be regarded as certain. 
It would appear that the reduction is not a matter 
solely of the lubricant. but of the lubricant plus the 
metal of the journal and the bearing. Evidence 
exists that would lead us to believe that lubrication 
is dependent upon a surface effect produced by the 
lubricant on the metallic surface with which it comes 
into contact. By following up this line of research 
it may yet be possible to state fairly precisely in what 
manner the interfacial friction ina bearing is reduced 
by a film of lubricant. We do not, of course, know 
with any certainty the cause of friction, and until 
we do we can hardly expect to obtain a complete 
knowledge of the internal mechanism of lubrication. 
Nevertheless, without carrying the matter to its 
extreme limit, it can safely be said that the field 
still open to us for analysis and research in lubri- 
cation is immense, and that its diligent cultivation 
may yet bring to light facts and figures of the great est 
significance to the manufacturer and user of lubricants. 


The Railways’ Counter Proposals. 


In giving evidence on behalf of the Railway Com- 
panies’ Association before the Railway Rates Advisory 
Committee on October 13th, Sir Alexander Kaye 
Butterworth, the general manager of the North- 
Eastern Railway, said: ‘ What is going to be our 
history during the next nine months? We are going 
to have a most critical, anxious and laborious time. 
I speak now with some experience. I have been in 
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the railway world for some time. The whole future 
of the railways is in the balance. We shall have 
either most anxious and detailed negotiations with 
the Minister of Transport, or, if the negotiations 
fail, we shall have the biggest parliamentary fight 
that any of us have seen.” We were put in mind of 
this prophecy by the publication, on Saturday last, 
of the reply of the Railway Companies’ Association 
to the “* Outline of proposals as to the future organisa- 
tion of transport undertakings in Great Britain and 
their relation to the State” laid down in White 
Paper, Cmd. 787. That Sir Alexander’s anticipations 
as to a parliamentary fight are likely to be realised 
is indicated by the fact that the Association rejects 
all the Ministry’s proposals, though it agrees that 
grouping is right in principle, and recognises. the 
probability that the revised rates and charges will not 
secure even approximate financial equilibrium. It 
is apparently ready to agree, however, that the State 
should have the right to demand such information 
from the railways in respect of their depreciation and 
renewal funds as will enable it to decide whether 
any application made to the rate-fixing tribunal as 
to alteration of charging powers is well-founded. 
In every consideration of this matter it must be 
remembered that the railways are neither prisoners 
at the bar on their trial for an offence nor defendants 
in an action with the State as plaintiff. The com- 
panies have done no wrong, unless it be that instead 
of worrying the Government to be released from 
control—one consequence of which would have been 
that they would themselves have taken steps to make 
the railways a paying concern—they remained 
quiescent,.and contented themselves with the Govern- 
ment guarantee that the equivalent of the net receipts 
of 1913 should be paid to them. On paper, the 
Government was earning money on the transaction 
until about the end of 1918, but when the cost of 
making good the arrears of maintenance and renewal 
is considered, the apparent profit disappears. But 
the companies knew the true facts, and had the rail- 
ways been returned to them after the mobilisation 
of the troops was completed, and reliance for priority 
of the Government’s claims placed on the National 
Defence Act of 1888, the railway deficit would never 
have occurred and there would have been no justi- 
fication for the present proposals—nor, probably, 
for the Ministry of Transport. 

The reply of the Association is a well-reasoned 
document, and one that plays havoc with the 
Minister's proposals. It is at present a private docu- 
ment, and not on sale, but its importance is such that 
its publication as a parliamentary document is 
desirable. Here we have space to touch upon but a 
few points in it. We are glad to observe that the 
railways do not regard grouping as meaning absorp- 
tion into one large company of each group, and that 
they intend to retain competition. The White Paper 
said “ all direct competition between the groups will, 
as far as possible, be eliminated.” The companies, 
however, point out that “ the adoption of any scheme 
of grouping, short of complete unification of the 
railway system as a whole, renders this impracticable, 
and that it is certain that competition must take place 
inrespect ofall trafiics for which alternative routes exist 
wholly or partially by the lines of two or more groups.” 
It is important to note that the companies add, 
* Moreover, careful provision should be made in the 
forthcoming Bill for the fullest facilities, as between 
groups for all existing and future traffic.” What to 
do with property now owned jointly by companies 
which, in the grouping scheme, will be in separate 
groups, is a problem to which the companies do not 
yet see the answer. In view of the fact that there is 
so little in common between the Minister’s proposals 
and those of the companies, it is difficult to know what 
will be the next move. The question is of prime 
importance from many points of view—those of the 
State, traders, railway workers and shareholders— 
and for this reason it does not seem fitting that its 
settlement should be left to one man, even so capable 
a man as Sir Eric Geddes, whose only judge will be 
Parliament, where his own party is in a majority. 
A body of greater independence, which could be 
addressed by counsel for the various interests, should, 
we think, first evolve a scheme. 

One subject; because it is of particular interest 
to so many of our readers, we must deal with. That 
is the proposal of the Ministry that “ the workers— 
both officials and manual workers—should have 
some voice in management.” Some comments on 
this matter are necessary, since Mr. J. H. Thomas 
has been saying that trouble is brewing over this very 
question. For such trouble the spokesmen of the 
‘sovernment are te blame On the second reading 
of the Bill which became the Ministry of Transport 
Act, Sir Eric Geddes said: “‘ We have never taken 
the men into the confidence of the undertaking.” 
When, a little later, an agreement was made between 





the Government and the men as to new conditions of 
service, a clause was inserted in which it was pro- 
mised that when the new Ministry was set up it was 
“the intention of the Government to provide in the 
organisation for, and to avail itself fully of, the 
advantage oi assistance, co-operation and advice 
from the workers in the transportation industry.” 
Then, just over a year ago, the Railway Executive 
Committee was dissolved by Sir Erie Geddes, who 
appointed in its place a Railway Advisory Committee, 
consisting of twelve general managers and four 
workers. This Committee had, until quite recently, 
only met once! If it were not for the fact that the 
White Paper alludes to directors being appointed 
by shareholders, and that it says that the shareholders 
are to have a majority on the proposed new boards, 
it might be thought that what Sir Eric had in mind 
was boards of management in contradistinction to 
boards of directors. Were this so, there would be 
less objection to the proposal, which is, it must be 
acknowledged, a move in accord with the spirit of 
the time. The companies prefer, however, “the 


association of the workers with the consideration of 
problems which call for solution 
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THe third interim report. of the Water Power 
Resources Committee appointed by the Board of 
Trade has just been issued. It is confined to a dis- 
cussion of the question of Tidal Power, and is par- 
ticularly concerned with the Severn estuary. It 
contains no reference to the proposals recently put 
forward by the Ministry of Transport, but the state- 
ment is made that the Committee has had under 
consideration, among others, two tidal power schemes, 
‘which, although of a preliminary character, were 
based on investigation of the actual conditions of 
the site, and were accompanied by estimates of cost.” 
Of these schemes, one, it is explained, was submitted 
by Messrs. G. L. Addenbrooke, C. 8. Meik, and J. W. 
Twinberrow, and the other by Mr. A. J. Liversedge. 
All of the foregoing engineers appeared before the 
Committee to give evidence, and the data they 
adduced were “* of such promise as to warrant a careful 
consideration of the possibility of utilising the tides 
in the Severn estuary for power purposes.”’ 

In its preliminary consideration of the question, 
the Committee states that the importance of the 
project from the National standpoint cannot easily 
be overrated, in view of the magnitude of the power 
involved and of the far-reaching character of the 
economic consequences which would follow the 
actual development of such a scheme if it could be 
earried out on sound economic lines. ‘“‘It has,” 
it says, ‘‘ been estimated that at one particular site 
on the Severn, not necessarily the best, the amount 
of energy that might be rendered available day by 
day is equivalent to ten hours’ continuous working 
at a full load of 260,000 kilowatts, or 348,000 horse- 
power, and that that energy would represent a saving 
of 1,270,000 tons of coal each year if used to replace 
the same amount of energy developed in modern 
coal-fired power stations, or a saving of not less than 
2,500,000 tons per annum on the basis of the actual 
consumption in small power stations and _ local 
factories.” The relative value of this potential output 
and of the corresponding economy in coal is gauged 
from the fact that in the year 1917-18 all the public 
steam power undertakings for electricity supply 
and for electric railways and tramways in the United 
Kingdom—but not including private power plants 
generated as a total only above five times as much 
energy and consumed about 7,250,000 tons of coal. 

A barrage could, it is remarked, be made to facilitate 
navigation through the creation of a large deep-water 
area in the nature of a dock, round the shores of which, 
it is to be anticipated, important industrial develop- 
ments would take place. In addition, the barrage 
might provide direct road and railway connections 
between South Wales and Gloucestershire, which, 


in the congested state of the present transport. 


facilities, would be of great public service and 
economic advantage. * 

In the Committee’s opinion, the prospect for 
obtaining all the foregoing advantages, together with 
the attendant improvement of amenities by the 
exploitation of a coal-less source of power, makes it 
necessary in the National interest to give every con 
sideration to the question with the object of deter- 
mining whether the conclusion—supported as it is 
by the preliminary estimates—that the scheme is a 
feasible commercial proposition, can be substantiated 
by a more detailed investigation. 

The possibility of utilising the tides of the Severn 
may, continues the report, almost be regarded as a 
test question. The tidal amplitude is large; the 
configuration of the estuary is well suited to the 





*It will be observed that, with the important exception of 
the amount of power to be obtained, the scheme discussed and 
that of the Ministry of Transport are practically identical. The 
Ministry’s project, it will be remembered, envisaged the con- 
tinuous supply of 500,000 horse-power for ten hours per day 
and peak.Joads of 1,000,000 horse-power. 





purpose in view; the physical characteristics of the 
land in the vicinity are such as to facilitate the con. 
struction of a high-level storage reservoir; while 
the adjoining industrial district is one in which the 
power requirements are already large, and the power 
supply is likely to be absorbed completely for indus. 
trial p * 

The Committee, however, was not to be led away 
by the roseate hue which everything seemed to assume, 
So far as it is aware, it says, there is no tidal power 
development of any magnitude in existence, and, in 
consequence, there is, as yet, no experience to serve 
as a guide. So “as a safeguard against undue 
optimism,” it thought it desirable to carry out an 
independent preliminary examination of the subject 
on broad lines, and appointed a sub-committee, 
composed of Sir Philip Dawson and Professor A. H, 
Gibson, for the purpose. The sub-committee ap. 
proached some of the leading firms of manufacturers 
of turbines and electrical generators throughout the 
world with the object of obtaining particulars con- 
cerning low-head and variable-head turbines and 
electric generators suitable for tidal power schemes. 
As a result, it became clear that the whole problem 
was so novel that the manufacturers and designers 
were not in a position to express final and definite 
opinions on the various questions addressed to them 
or to give firm quotations. 

However, the information forthcoming does not 
appear to have been entirely disheartening. ‘lhe 
Committee announces that, after having given caretn| 
consideration to the views expressed by its sub 
committee, as a result of its investigations, it finds 
that, though on the information before it, it is not 
in a position to recommend the Severn scheme as a 
practical proposition, its members are in unanimiois 
agreement that it certainly cannot be dismissed as 


‘impracticable, and that a further and more detailed 


technical inquiry into the subject of tidal power 
is amply justified and should be initiated without 
delay. 

In the opinion of the members constituting the 
Committee, the question has now reached a stage 
at which it is ripe for consideration by a body espe- 
cially appointed for the purpose. They propose, 
therefore, that the Board of Trade, in consultation 
with the Minister of Transport, should appoint a 
special Commission of Inquiry, mainly composed of 
technical and scientific members, to undertake thc 
necessary investigation. They express the opinion, 
however, that though the inquiry should have special 
reference to the estuary of the Severn, as being the 
most promising site brought to their notice, it need 
not be rigidly confined to the possibilities of that 
estuary alone. 

Apparently, the type of Commission of Inquiry 
which the Committee would recommend would be 
similar in its constitution to the International Com- 
mission on the Utilisation of Niagara, which was 
appointed in 1890 by the Niagara Falls Power Com- 
pany, and the labours of which were followed by 
such beneficial results. 

As reasons for the appointment of such a body, 
the Committee points out that the utilisation of tidal 
power involves the solution of many problems, 
and though it is satisfied that a prima facie case has 
been made out for the Severn scheme, it insists that 
before a final pronouncement is possible, a further 
investigation of a number of physical and technica! 
questions—some of general interest and some peculiar 
to the conditions of the Severn—should be made. 
Among such questions, it gives the following : 


Physiographical. 

(1) The determination of the volume of water available at all 
tides from spring tides to neap tides, and the characteristics 
of the tidal cycle. 

(2) A study of the geological features of the bed and banks otf 
the estuary and of the surrounding district with a view to the 
construction of the necessary works. 

(3) The effect of the proposed barrage on the regulation 0! 
the water in the estuary and the streams and waterways openin: 
into it. 

(4) The possible modifications of the bed and banks due to 
interference with normal currents, tidal scour, silting, &c. 


Engineering. 

(1) The means for converting the intermittent and variable 
tidal output of energy into a constant supply ; the relation 
between the maximum tidal output and the storage capacity 
when a secondary storage reservoir is employed. 

(2) The cycle of operation of the water turbines ; the relative 
advantages of working under a variable head or under a constant 
head, and of single-way or double-way operation : the working 
period ; the best form and capacity of turbine and the best 
setting. 

(3) The effect of wind and waves on the operation of the plant. 

(4) The possibility of undue corrosion of turbine parts. 

(5) The method of controlling the turbines and the sluice 
gates. : 

(6) The use of gearing between the turbines and the electric 
generators. 

(7) The nature of the electrical plant ; whether, under the 
peculiar conditions, alternating current or direct current 
machinery is preferable. 

(8) The utilisation of the power generated ; the possibilities 
of use in electro-chemical and electro-thermal processes, for 
electric traction and for agriculture ; the possibility of trans- 
mission over a considerable distance, say, to Birmingham and 
the Midlands. 

(9) The best mechanica! combination in one scheme of the 
power development, rai] and road connections between South 
Wales and Gloucestershire, and the lock facilities required to 
allow ef the passage cf vessels through the dam. 


Commercial, Industrial and Economic. 


(1) The effect on navigation; the possibility of creating a 
port of first-rate importance. 
(2) The improvement of the road and rail connections between 


South Wales and the West of England, 
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(3) The effect on the waterway connection between Birming- 
ham and the Severn. 

(4) The —, growth of the demand for power in a new 
industrial district near the Severn and also in the Birmingham 
district. 

"5) The effect on fisheries. 

It is suggested that, in addition to carrying out 
its inquiry, the Commission should. prepare a pre- 
liminary design for, and reasonably detailed estimates 
of the cost of, a tidal power scheme for the estuary of 
the Severn, taking into consideration the desirability 
of making provision in it for road, railway and 
shipping facilities suited-to the requirements and 
possibilities of the adjoining district. Furthermore, 
it is suggested that the Commission should have 
regard to any interests likely to be detrimentally 
attected by the carrying out of the scheme, and should 
consider and report upon the steps which might be 
tuken to prevent or mitigate injury to any interest. 

There is one other point in the report which seems 
to call for particular mention. The Committee 
romarks, with justice, that the tidal waters around 
our coasts represents a colossal expenditure of energy. 
‘That energy is not, however, immediately available, 
and its value to the inhabitants of the British Isles 
ix dependent upon the possibility, or otherwise, of 
devising means which will render it available for 
ordinary industrial purposes at an economic price. 
The energy directly available is intermittent and 


variable. During any one tide the water is practically ’ 


still for a, consi time at the periods of high 
and low. tide; it rises or falls with maximum speed 
about the middle of the tidal range; and the rise 
and fall of the tide may take place at different times. 
The effect of these variations is, it is explained, to 
cause the rate of output of energy by the water to 
vary from zero at high and low tide to a maximum 
reached. about high tide. Again, from day to day, 
the time of high water alters, and there are lunar 
cycli¢al variations.in the amplitude of the tides. 
The output of energy during a spring tide is thus 
several times that during a neap tide. Irregularities, 
such as oceur in the under-water configuration of 
almost every large: natural tidal basin, give rise to 
additional variations in the power output. 

“Tf,” says the report, “an electro-chemical, 
electro-thermal or other process were devised capable 
of absorbing an intermittent power supply subject 
to variations of this character, the commercial value 
of tidal power would be greatly increased ; for since 
normal industrial operations cannot accommodate 
themselves to such variations, it is necessary to pro- 
vide means for converting the output into a continu- 
ous supply more or less constant throughout the 
working period, in spite of the variations caused by 
spring and neap tides. This conversion can be 
accomplished only at the expense of overall efficiency. 

When a single barrage is employed, it is 
necessary to provide auxiliary means for storing a 
portion of the energy during the periods of maximum 
output, and for this purpose, the most promising 
method involves the use of a supplementary high- 
level reservoir, into which water is pumped which is 
afterwards used in secondary turbines to develop 
energy as required. 4 It also seems possible 
that other means might be devised for storing the 
energy generated. We have, however, laid less stress 
on the search for new methods which may theoretically 
be possible than on the fuller investigation of methods 
which are already recognised as valid.” 





Obituary. 


JACOB HIGSON. 


Tue death is announced as having taken place at 
Northwood, Middlesex, on November 18th, of Mr. 
Jacob Higson. 

Mr. Higson, who was the eldest son of the late Mr. 
Peter Higson, of Lancashire, was one of the earliest 
Inspectors of Mines under the Act of 1851. He was 
born in 1837, and was educated at Owen’s College. 
Manchester. After seeing service in the Crimean 
War, he returned to Manchester and founded the 
firm of J. and P. Higson, mining engineers, of which 
he continued the senior partner. 

Mr. Higson assisted in laying the first electric cable 
between the British Isles and America in 1858, but 
his work lay chiefly in his special field of mining. He 
was prominently connected with the Lancashire 
coalfield, as well as with the collieries of South Wales, 
and he was a director of many mining companies 
with interests in Spain, Portugal, North and South 
America, and South Africa. He was keenly interested 
in the welfare of all who worked under him, and 
whether it was by personal advice to a colliery 
manager, out of the wealth of his experience, or by 
risking his life during rescue work in many a mine 
disaster, he was ever ready to help them. His tastes 
were simple, his chief recreations being rose cultiva- 
tion, hunting and shooting, and he was a keen judge 
of horses aud dogs. He died in his eighty-fowth 
year. 

Mr. Higson was a member of the Institutions of 
Civil, Mechanical and Mining Engineers. Of the first- 
named, he was made member as long ago as 1878, and 
he joined the ‘‘ Mechanicals ’’ the next year. 
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Deeds of a Great Railway. By G. R. S. Darrocu. 

London: John Murray. Price 15s. net. 

Tus volume, recording the enterprise and achieve- 
ments of the London and North-Western Railway 
Company during the Great War, was written by Mr. 
Darroch to give pleasure to his chief, the late Mr. 
Bowen-Cooke, and melancholy interest attaches to the 
fact that an early copy of the tinished work was placed 
in Mr. Bowen-Cooke’s hands when he was on his 
death-bed. 

Something of what the London and No.th-Western 
accomplished during the war has aimeady been dis- 
c.osed in our pages. Mr. Darroch, however, treats 
the subject with an intimacy and breadth to which 
we could not have hoped to attain, and mts an 
artisticaily completed picture of a subject of which 
we were in a position to give a mere outline sketch. 
He tells his stimulating story with great ability from 
a literary point of view. He is not content to give a 
bald dry record of facts and figures as seen from the 
chief mechanical engineer’s office at Crewe, but 
presents us with a historical narrative of the war as 
a whole, with particular reference to the transport of 
troops and baggage in this country and che provision 
of munitions. He writes as one who was not only 
behind the scenes at home, but as a student of all the 
military, political, and industrial aspects of the war 
period. While we are not prepared to agree with him 
in all his comments or to accept him as a completely 
impartial, unbiassed historian, we readily accord him 
@ very large measure of praise for his ability, as an 
author, to excite and hold the interest of his readers, 
technical and otherwise. 

That Mr. Darroch, assistant to the chief mechanical 
engineer of a great British railway, should be in a 
position to act as chronicler of the currents and events 
on the “‘ home front” is realty no matter ior surprise. 
He is naturally intimately acquainted with the 
activites of the Railway Executive Committee, and 
.an therefore give us an eloquent account of the 
mobilisation and despatch of the original Expedi- 
tionary Foree during the first fortnight of the war. 
How smoothly the plans elaborated by the Com- 
mittee in previous years were put into force is well 
known, but it is doubtful whether we shall ever 
realise just how much the nation owes its salvation 
to the preparedness and skill with which our railways 
played their momentous part in the early days of 
August, 1914. The work which they then undertook 
was but the beginning of the lengthy labours in many 
diverse directions which they were ultimately to be 
called upon to execute. When the War Office first 
felt the need of eliciting additional help in the manu- 
facture of munitions it was to the railways that it 
turned for assistance. As early as October 20th, 
1914, Mr. Bowen-Cooke and the chief mechanical 
engineers of the Midland, Great Western, North- 
Eastern, Great Northern, and Lancashire and York- 
shire Railways met at the Railway Clearing House 
for the purpose of discussing in what directions the 
facilities possessed by the railway workshops might 
best be applied. Within a month thereafter the 
Railway Executive Committee established the “ Rail- 
way War Manufacturers’ Sub-committee,’ which 
included the chief mechanical engineers of the prin- 
cipal railways and which was formed to act as the 
recognised channel for the distribution of orders, 
Thus long before the Ministry of Munitions was 
created the railway workshops of the country were 
organised for the production of munitions. And 
when the Ministry was formed railway engineers were 
chosen to fill many of the higher technical offices. 
Thus Mr. Darroch is amply qualified to tell us the 
story of ‘munitions’ from the earliest days of the 
war to the Armistice. It was a railwayman’s war 
before it became a general engineer’s war, and to the 
end our railwaymen continued to play a predominant 
part in it, in the manufacture of munitions, in the 
transport of troops and stores in this country, and in 
the provision of means for carrying and handling them 
immediately behind the front. 

Had Mr. Darroch confined himself to describing 
how the Crewe works turned out munitions—what 
munitions were made, how many were produced, 
and the manner of their manufacture—he would no 
doubt have succeeded in compiling an impressive 
record of some technical value. But as he and we and 
the general public are now heartily tired of munitions 
of war, his book, it is to be feared, would have failed 
to excite much interest. He does not, of course, 
neglect to tell us what Crewc did and, up to a certain 
point, how it did it; but he manages so to marshal 
his facts and couple them up with the course of the 
war as a whole that his book becomes an outline his- 
tory of the war as seen from this country rather than 
a history of Crewe works during war time. Thus in 
his chapter on armoured trains he is less concerned 
about describing the construction of the vehicles of 
this kind designed by Mr. Bowen-Cooke and con- 
structed at Crewe for the defence of the East Coast 
than with an interesting dissertation upon the use of 
armoured trains in general and comments upon the 
possibilities open to the Germans, and before them to 
others, for the invasion of this country. Again, in 
the chapter ostensibly devoted to describing how 


relatively 





shells were made at Crewe, the narrative is enlivened 
and.rendered. entertaining, not: only by the author’s 
own commenis, but by appropriate quotations from 
Napoleon, Bismarck, the ex-Emperor Wilhelm, Mr. 
Asquith, Mr. Lloyd George, The Times, and The 
Morning Post. We receive, in fact, a succinct account 
of the shell position as it developed during the pro- 
gress of the war, and not merely a narrative of how 
Crewe succeeded in executing the demands made upon 
it. 

At times the reader may perhaps feel with us 
that the author wanders unjustifiably away from his 
main theme, and that for some of the views expressed 
he can have no authority other than his own personal 
opinion. To a certain extent we disapprove of his 
general tendency to belittle the ability of our war-time 
officials and the members of the Government. That 
we started the war the worst organised nation in the 
world for hostilities is not quite true, even although 
Mr. Lloyd George has committed himself to the state- 
ment. We had an efficient Navy, an efficient though 
small Army, and an efficient scheme 
of transport worked out. Furthermore, however 
we may have started, it is undoubtedly the case 
that by the end of the war we were organised to a 
degree surpassing the organisation of any other 
country, not excepting Germany, with her long period 
of deliberate preparation. That that organisation 
was reached haphazard by incompetent short-sighted 
officials we shall never believe. In spite of evidence 
derived from The Times and The Morning Post, we 
are unshaken in our faith in our countrymen’s ability 
as Organisers. We do not deny that many grievous 
and eostly mistakes were made, but in the end we 
made fewer than the Germans. The impartial his- 
torian will remember that fact. We cannot acquit 
Mr. Darroch of partiality, for in several places he 
seems to us intentionally to stray outside his proper 
sphere with the sole object of criticising ministers 
and officials. A word of praise now and again would 
have been welcome and would have been deserved. 
We have failed to find a single instance in which Mr. 
Darroch has praise for anyone outside the trenches 
and the workshops. 

Apart from this criticism, we have every confidence 
in recommending the book, not only to the attention 
of the engineer, but, perhaps even more, to that of the 
general public. It is a readable, entertaining narrative 
of the stressful times through which the country 
passed during the war. If at times Crewe and the 
great railway which it serves are thrust a little too 
far into the background, the fault is pardonable, for 
if the writer had been less modest he would have 
been less interesting to the generality of his readers. 


SHORT NOTICES. 

Shipbuilding Cyclopedia. Edited by F. B. Webster. 
New York : Simmons-Boardman Publishing Co. London : 
34, Victoria-street, S.W.1. Price, cloth £3, leather £4.— 
This grandiose volume contains over eleven hundred pages 
and sixty-one folding plates, and weighs very nearly 13 Ib. 
Its object is to provide something more or less in the nature 
of a reference text-book of naval architecture and practical 
shipbuilding combined with a trade catalogue section, in 
which are illustrated and briefly described the products of 
some two hundred American firms supplying ship fitments 
or shipbuilding equipments. The “ cyclopedia” section 
opens with a list of definitions of shipbuilding terms 
and runsto 150 pages. Then follows several “‘ treatises ” 
contributed by specialists. The first of these treatises 
is devoted to basic design, including the determination of 
the displacement, principal dimensions, initial stability, 
&e., of modern vessels. This portion of the work is followed 
by similar “ treatises’ on hull specifications, planning 
and estimating, rigging and cargo handling gear, tables of 
unit weights of commodities commonly carried as cargo, 
and an extensive collection of typical ship plans and detail 
working drawings. The book should be of high value to 
naval architects and shipbuilders, particularly to those 
interested in or connected with American practice. We 
are informed that a “ British Shipbuilding Cyclopedia ” 


on the same lines is now in active preparation. 








Margarine. By William Clayton, M.Sc. London: 
Longmans, Green and Company. Price 14s. net.— ‘This 
volume is one of Messrs. Longmans’ “‘ Monographs on 
Industrial Chemistry,” which are being issued under the 
general editorship of Sir Edward Thorpe. It claims to bo 
the first account in any language of the modern processes 
of margarine manufacture. The treatment is naturally 
almost purely chemical, descriptions of the plant used 
being given but secondary consideration. This country 
is now such a large manufacturer and consumer of mar- 
garine that it is a matter for great regret that so much of 
of the machinery and plant required has still to be obtained 
from Holland, Denmark and the United States. Mr. 
Clayton’s book may be recommended to practical engineers 
as a valuable guide in the matter of acquiring a knowledge 
of the chemical factors affecting the design of margarine 
plant. But so far as the detailed engineering features of 
the plant at present in use are concerned the book is not 
very helpful. The illustrations of the appliances .em- 
ployed are merely catalogue blocks borrowed from certain 
foreign firms, and are covered by very brief descriptions. 
The regenerative milk pasteurising plant illustrated in 
Fig. 3 is described in fifteen lines of text. In this instance 
the description is not only brief, but shows a curious and 
serious failure to agree with the illustration. 

BOOKS RECEIVED. 

Hydraulics, with Working Tables, By E.S. Bellasis. 
Third edition. London: Chapman and Hall, Limited. 
1920. Price 18s. net. 

General Design of Warships. By Wm. Hovgaard. 
London: E. and F. N. Spon, Limited, 57, Haymarket, 
S.W. 1. Price 32s. net. 
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Oil-Electric Drive on Shipboard. 


Tuk good results which have been obtained in the 
electric propulsion of certain ships of the American Navy 
have led to some interesting developments in the propul- 
sive equipment of craft for pleasure and commercial pur- 
poses. An excellent example of the application of the oil- 
electric drive to a fishing vessel is afforded by the wood- 
built beam trawler Mariner, which was constructed during 
last year at the yard of Arthur D. Story, of Essex, 





can be run at reduced voltage, if desired ; and should the 
impressed voltage not exceed 125 volts then one of the 
generator units can be shut down and the motor operated 
from either of the main engines and its associate generator. 
When the vessel is engaged in trawling half of the power 
plant can therefore be used to propel the vessel, while the 
other engine and generator can supply current for working 
the trawls. Moreover, in case of breakdown of one of the 
engines or a generator there still remains an engine and 
dynamo for service during the time needful to effect 
repairs. 

The main motor can be controlled from three points, 











Massachusetts, for the Marine Trawling Company, of 
Gloucester. The main objective aimed at was to effect 
economy of fuel consumption, especially under cruising 
conditions. The trawler has an overall length of 150it., 
a breadth of 24ft. 3in., and a displacement of 500 tons on 
a mean draught of 1lft. 9in. She is capable of carrying a 
cargo of nearly 134 tons of fish. 


The main propelling equipment is composed of two 240 | 


brake horse-power Diesel engines, which were designed and 


built by the New London Ship and Engine Co., of Groton, | 
of from 160 to 200 revolutions. 


Connecticut. Each engine is of the four-cycle type, has 


| operation. 
| remote-control pattern and is very similar in appearance 
| to that used on tramcars. Ahead and astern revolution of 


THE WINTON DIESEL ENGINE OF THE YACHT ELFAY 


two being in the engine-room and one in the pilot-house. 


| In the engine-room one station is of the remote-control 


type, while the other is arranged for emergency manual 
The equipment in the pilot-house is of the 


the propeller are effected from the pilot-house without 
recourse to signal bells and the aid of anyone in the engine- 
room, 

The propelling motor has’a normal full-load speed range 
When operating at 125 








90-H.P. 


eight cylinders, and develops its maximum power at 350 
revolutions a minute. The bore of the cylinders is 9in. 
and the stroke 12}in. The overall dimensions of each engine 
are: length 16ft., width 3ft. #in., and height 6ft. 9°/,,in., 
and each weighs just under 11 tons. These engines are 
each directly connected to a 165-kilowatt, 125-volt, 
direct-current generator, manufactured by the General 
Electric Company. For full-speed working the generators 
are run in series and supply current to the main electric 
motor, which is rated at 400 horse-power when making 
200 revolutions a minute, the rated voltage of the motor 
being 250. The arrangement is such that the main motor 


PROPELLING MOTOR AND CLUTCH—YACHT ELFAY 








MAIN 


volts and taking current from a single dynamo its speed 
can be varied between 70 to 160 revolutions per minute. 
The propeller has a diameter of 94in. and a 68in. pitch. 
When making 200 revolutions a minute a speed of 7 to 10} 
knots is given to the vessel, the variation depending upon 
weather conditions. When hauling the net the full horse- 
power of the motor is developed at a propeller speed of 
160 revolutions. 

The engine-room control of all electrical circuits is 
secured by means of a main switchboard, on which are 
mounted the ammeters, generator field switches and 


' rheostats, switches and fuses for the propelling and 


auxiliary motors, and an overload relay for the main hoist 
motor. ‘There is a duplicate set of these instruments 
installed in the pilot-house, 

In addition to her main power plant, the Mariner js 
supplied with the following auxiliary machinery :—-One 15 
horse-power Fairbanks-Morse heavy oil engine driving oj 
10-kilowatt 125-volt generator forlighting ; one motor-drive), 
emergency air compressor for refilling the air bottles ji; 
case all starting air is lost; one motor-driven centrifugal 
bilge pump; one motor-driven centrifugal water supply 
pump; one 65 horse-power motor-driven double-drwn 
hoist, which is on the main deck forward, and is used for 





handling the trawl cables ; and one 5 horse-power motor- 
driven whip hoist for unloading fish at the wharf. The 
vessel has four fuel oi] tanks having a total capacity of 
17,000 gals., which quantity is said to be sufficient for a 
cruising radius of 6000 nautical miles at a speed of 10 knots 
and of 9000 sea miles at three-quarter speed. 

On her official trial the speed reached was close to 
104 knots, and there was a noticeable absence of vibration. 
Except in the immediate neighbourhood of the engine- 
room there was nothing to indicate the working of any 
power equipment aboard the craft. The fuel consumption 


SWITCHBOARD—TRAWLER MARINER 


| ranged between 26 gals. and 30 gals. an hour. With one 
| engine shut down entirely and the other operating at. full 
| power a little more than three-quarter speed was realised. 
| As a result of several tests it was found that when the 
Mariner was making full speed ahead it took an average 
of only two seconds to reverse the propeller. From full speed 
ahead to full speed astern took from 15 to 18 seconds. Views 
of the engine-room of the vessel are given on page 612. 
| Early in the current year the American yacht Elfay was 
equipped for oil-electric propulsion. She was built in 
1914, and at that time was fitted with an auxiliary drive 
in the form of a small petrol engine intended for emergency 
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AMERICAN OIL-ELECTRIC AUXILIARY YACHTS 











THE ELFAY 


service. For the new equipment a Winton Diesel engine 
was chosen as prime mover, while the electric machinery 


was built especially for the purpose by the Westinghouse | 
Electric and Manufacturing Company. During the yacht- | 


ing season of 1920 the Elfay’s power installation 


answered its purpose admirably and gave the yacht | 


a measure of mobility and an independence of towing craft 


which, it is said, has amply justified the initiative of | 


the vessel's owner in changing the system of propulsion. 
The main engine is of the full Diesel four-cycle type, with 


six cylinders having a bore of 7}in. and a stroke of llin. | 


At 425 revolutions a minyte the engine develops 115 horse- 
power. To it is directly connected a 75-kilowatt Westing- 
house direct-current dynamo wound for 125 volts. It 
also drives, by means of a silent chain, a 9-kilowatt, 
125-volt exciter which makes 900 revolutions a minute, 
and the duty of which is to furnish the field current for 
both the dynamo and the propelling motor, an excess 
capacity of 5 kilowatts being available for illumination, 
ventilation, &c. The propelling motor is a Westinghouse 
machine of 90 horse-power, which, at full speed, runs at 
350 revolutions a minute, the Elfay then attaining under 
favourable conditions a speed of 8} knots. The 
propeller is three-bladed, the diameter and pitch both being 
42in. 

The handling of the Elfay is said to be extremely simple. 
When it is desired to employ the auxiliary drive the engi- 
neer, upon the receipt of the necessary signal, starts the 
Diesel engine, with its generator and exciter, and when 
full speed is reached he closes the switches that connect the 
propeller motor armature with the generator and also the 
propeller motor field with the exciter, after which he has 
no further responsibility in the handling of the vessel, 
except to see to it that the machinery continues to run 
properly. Thereafter the entire control of the propeller 
is centred in a single handle mounted on a pedestal set 
on the deck immediately forward of the steering wheel. 
When the control handle is lying fore and aft the propeller 
motor is stopped. By turning it in one direction the motor 
is started and it is accelerated continuously as the handle 
is revolved until full speed is reached. By turning the 
handle in the opposite direction the vessel is sent astern. 
The change from full speed ahead to full speed astern can, 
it is said, be accomplished in five seconds. In view of the 
control pedestal there is mounted upon the hatch coaming 
a set of instruments, which indicate the voltages cf the 
generator and the exciter, the current being taken by the 
motor, as well as the speeds of the generator and the 
motor. The instruments give the navigator full informa- 
tion as to the operation of the machinerv. 

For obtaining different sailing speeds the voltage of the 
dynamo is varied. As already explained, the fields of the 
motor and the generator are separately excited. When the 
motor is in service its field is maintained continuously at 
full strength, but the strength of the generator field is 
varied by means of a rheostat which is operated by the 
shifting of the control handle. When this handle is in the 
off position the generator field is open and no current is 
delivered to the motor. As the handle is moved the 
strength’ of the generator field is increased and conse- 
quently the current supplied to the motor is augmented, 
the result being acceleration. When that control handle is 
reversed the direction of the generator field current, 
together with the current of the motor, is reversed and the 
yacht is propelled astern instead of ahead. 

The lighting and heating of the Elfay is done by elec- 
tricity and her various auxiliaries are electrically worked. 
They consist of a winch forward for the anchor, two 
winches amidships for the handling of the sails, a one-ton 
ice machine, an air compressor, pumps for various pur- 
poses, large ventilating fans, and small fans in the various 
quarters and state-rooms. The boat carries a }-kilowatt 


wireless installation. The power for the auxiliaries is | 


obtained from the exciter when the main engine is in 
operation and from a storage battery at other times. The 
battery has a rated capacity of 60 ampéres for five hours, 
which is stated to be sufficient to meet all lighting, heating, 
and ventilating demands for a period of forty-eight hours 
without re-charging being necessary. The auxiliary 
generating set provided for charging comprises a 25 horse- 
power Quayle engine and a 15-kilowatt dynamo. 

The Elfay, which is said to attain a speed of 8} knots 
on @ fuel consumption of 7} gals. per hour, is fitted with 
oil tanks having a capacity of 2400 gals. The vessel has 





THE [ GUINIVERE —(From a Mo.el) 


an overall length of 152ft., a water-line length of 115ft., 
| a beam of 30ft., and an extreme draught of 21ft. Zin. She 
is of 313 gross tons. 

As a result of the success of the Elfay’s equipment, the 
| yacht Guinivere, which will cost. complete, it is said, about 
half a million dollars, is to be fitted in the same manner. | 
| The boat is now being built at Neponset, Massachusetts, | 
in the yard of the George Lawley and Son Corporation. 
| She is a three-masted schooner of 642 tons displacement, | 
| 195ft. overall, 150ft. on the water line, with a beam of | 
32}ft., and is designed to draw a maximum of. 15ft. of | 
| water. Her primary power plant is to consist of two | 

six-cylinder 350 horse-power Winton Diesel oil engines | 
| working at 225 revolutions per minute. Each engine will | 

be directly connected to a 225-kilowatt, 125-volt Westing- | 
house direct-current generator. Further, each engine will 
drive, through a chain belt, a 15-kilowatt Westinghouse 
exciter, which is to supply the field current for the generator 
and for the propelling motor, besides furnishing energy for 
other purposes. The propeller shaft is connected by a 
clutch to a 550-horse-power, 250-volt Westinghouse motor 

designed for 220 revolutions a minute at full speed. Under 

normal conditions the two generators, connected in series, 

will furnish current to the propelling motor, but the control 
is so arranged that either dynamo can be used alone as a 
source of power for the propeller drive when the boat is 
travelling at reduced speed or when one or the other of the 
generators is out of service. The control of the motor, as 
in the case of the Elfay, is to be effected by varying the 
field current of the generators, and the driving motor can 
be started, stopped, and brought to full speed either ahead 
or astern by turning a hand wheel mounted in the engine- 
room. At full speed under auxiliary power the Guinivere 
is intended to make 11} knots. All the minor auxiliary 
apparatus on the Guinivere, which are of the same general 
nature as the kindred equipment furnished in the Elfay, 
will be operaed electrically. The machines will be 
driven from the exciters when the main engines are work- 
ing, or from two auxiliary generating sets, each consisting 
of a 25 horse-power Quayle oil engine and a 15-kilowatt 
generator, when the main engines are shut down. Special 
connections are provided on the switchboard so that the 
anchor windlass can be given power from the main 
generators in case of emergency. 

Oil-electric drive for commercial and pleasure pur- 
poses afloat has appealed to the nautical fraternity in 
America, and a cargo ship of 5359 tons deadweight capacity 
is shortly to be fitted out in that way, while designs for a 
number of other craft are in hand. 














METHODS OF FREEZING FISH. 





Tue Fish Preservation Committee of the Food Investiga- 
tion Board of the Department of Scientific and Industrial 
Research has just made an interim report on methods of 
freezing fish. The report has special reference to the 
handling of large quantities in gluts. It is pointed out that 
the matter is of importance in view of the fact that land- 
ings of fish in this country are increasing, supplies being 
already greatly in excess of the home demand, especially 
during the summer months. In many cases, it is stated, the 
price of fish at the ports has fallen below the cost of land- 


shown, can be rapidly frozen in such a tank by spreading 
them on wirework trays fitted into a wirework basket. 
The basket and trays are sunk in the brine and cooled to 
10 deg. Fah. for one hour, when the fish will be completely 
frozen. When it is desired to freeze large quantities of 
fish the simple basket-and-tray method may be replaced 
by a power-driven device, by means of which the freezing 


| is made continuous and automatic. 


Stress is laid on the necessity of rapid freezing so as to 
ensure the best possible preservation of the tissues. 
Roughly, the time required to freeze fish in brine is only 
from one-tenth to one-fifteenth of that needed to freeze 
it in air. With brine cooling the texture of the fish is not 
destroyed by the formation of large ice-crystals, as happens 
in air freezing. Moreover, fish properly frozen in brine 
can be kept in cold store without deterioration of appear- 
ance or flavour, and, notwithstanding the immersion in 
cold brine during freezing, the fish contract no taste of 
salt. On the contrary, when thawed they are practically 
in the same condition as they were before being frozen. 

The report is divided into two parts, the first of which 
deals with ‘‘ Theoretical Considerations” and the second 
with “The Practice of Brine Freezing.” There are two 
appendices entitled ‘Thermometric Methods’ and 
“Costing Details” respectively, and there are plates 
illustrating different apparatus referred to in the text. 
The report is published at 1s. 6d. and may be obtained 
through any bookseller or direct from any of the branches 
of H.M. Stationery Office. 





NEW ZEALAND ROLLING STOCK. 





SPEAKING recently in the New Zealand House of Repre- 
sentatives, the Prime Minister, Mr. Massey, said that 
attempts had been made from time to time to place orders 
in America, but until recently there had been no results. 
However, he was glad to be able now to say that twelve 
tenders had been received from abroad for the manufacture 
of twenty-five class ‘‘ A.B.” locomotives for the New Zea- 
land railways. Two of the tenders were from Canada, 
one from the United States, one from Germany, one from 
South Australia, and seven from the United Kingdom. 
The prices ranged as high as £17,325. The contract was 
for delivery within twelve months, and all material used 
in the construction of the locomotives had to be up to 
British standard specification. The successful tenderer 
was the North British Locomotive Company, of Glasgow, 
the contract price being £12,350 per engine. The engine 
was of the same type as that used on the main trunk 
express trains between Wellington and Auckland, and 
weighed 84 tons 15 ewt. in working order. 

For the manufacture of 2500 eight-ton four-wheeled 
wagons four tenders were received from British firms, 
four from the United States, one from Canada, and one 
from Germany, while one British firm tendered for 250 
wagons and another for 1000 wagons. With one exception 
the tenders were subject to fluctuations in respect of both 
wages and material. The successful tenderer was Cammell 
Laird and Co. That company was the only tenderer which 
quoted a firm price, its tender being £325 13s. per wagon. 

The total cost of the twenty-five locomotives was 
£308,750, and of the 2500 wagons £814,125, a total of 
£1,122,875, exclusive of freight and cost of erection in New 





ing, and it is therefore to the interests of the industry as 
a whole that improved methods of preservation should be 
employed to absorb and hold surplus supplies either for 
home consumption or for export. 

The report is not concerned with the general question of 
the freezing of fish, however. It is confined, as closely as 
may be, to a discussion of the procedure best suited for 
the preservation of common fish, such as herrings or sprats, 
during a glut, so that they may be held in store until the 
market is capable of absorbing them; or to keep a tinning 
factory in steady employment. 

The process of freezing in brine is recommended on the 
ground that it gives the best preservation and is the most 


Zealand. The total estimated cost of the engines and 
| wagons on the rails in running order in New Zealand would 

be about £1,700,000. The new rolling stock, when to hand, 
would help materially in overcoming the difficulties the 
Department was experiencing in the matter of locomotive 
power and wagon capacity. Tenders were now being 
invited for the manufacture of 1000 additional wagons 
within the Dominion, and there were forty engines, forty 
carriages, sixty brake vans, and 625 wagons under con- 
struction in the Dominion at the present time. Unless 
unforeseen circumstances occurred, it was hoped to have 
the bulk of the new wagons on the rails in time for the next 
busy season. It was the intention of the Department to 





rapid. The only apparatus required is an insulated tank 


send an officer to the United Kingdom to watch the con- 


filled with brine and connected with a refrigerating plant, | struction of the rolling stock referred to, and also to acquire 





so that the temperature of the brine may be reduced to, | an insight into the methods of working in the large manu- 
and maintained at, the required level. Herring, it is | facturing establishments in Great Britain. 
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Surface Condensers, 
By LUTHER D. LOVEKIN, Member.* 


DuRING the years of 1907 to 1910 the author made some 
very interesting and instructive tests in heat transmission 
for various purposes. These were followed by numerous 
tests on the same apparatus by the Engineering Experi- 
ment Station at Annapolis, Maryland. In 1915 he made 
a series of tests on single tubes, gin. outside diameter, 





placed inside of tubes of varying diameters. With a 2in. 
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condenser with tubes spaced well apart at the entering 
rows and to decrease this spacing gradually to normal at 
the point where the condensate left the tubes. 

The experiments on the various appliances showed that 
it was a serious mistake to fill up an enclosure with as 
many tubes as it could hold and call this a proper surface 
condenser design, as nothing could be gained by having 
the steam or condensed vapours traverse a mass of tubes 
after it had been condensed. Why not endeavour to pro- 
duce a design whereby a maximum inlet area between the 
tubes could be obtained, so that with a volume of steam 
corresponding to a vacuum of 28}in. we would have a 








Thus when the turbines are operating at less than ful] 
load, “‘ and particularly at steam capacities below half that 
of full load,”’ the primary condenser can do all the work and 
retain its heat in the condensate instead of falling over a 
bank of tubes equal to about one-half the diameter or 
depth of the condenser, for no other purpose than to reach 
the bottom of tse condenser so it can be drained off by tho 
pump. Draining the condensate off in stages after it has 
been condensed appeared to be more rational, and the test 
data confirm this belief. 

It is a matter of common occurrence with this con. 
denser to have the temperature of the condensate and thie 


Swain Sc. 


THE LOVEKIN CODNENSER, DESIGNED FOR U.S. BATTLESHIPS 


tube, about 4ft. long, placed inside of a tube about lin. | 
inside diameter a temperature rise of 60 deg. Fah. was | 
obtained. By placing this same in. tube inside a tube 2in. | 
inside diameter a temperature rise of 100 deg. Fah. was | 
obtained with the same steam pressure and the same con- | 
ditions of test. This showed conclusively that the steam | 
space surrounding the 4in. outside diameter tube was a | 
most important factor. 
The author then ran a series of tests with varvring 


velocities of water and, much to his amazement, obtained 
a heat transfer of about 2750. An apparatus was then 
built having about one hundred tubes, Sin. outside dia- 
meter, with the conventional tube lay-out, and this appa- 
ratus was tested exhaustively by the engineers ‘at the 
Annapolis station in both vertical and horizontal positions, 
these results showing a heat transfer of about 1000. This 
clearly proved the advantage of having ample steam space | 
between the tubes, so it was decided to design a surface | 





_* Read at the twenty-eighth general meeting of the Society of 
Naval Architects and Marine Engineers, held in New York, 
November I!th and 12th, 1920. 


velocity of about 100ft. per second or less ? Instead of the 
conventional method of permitting this steam to travel 
through a bank of tubes after it had already been con- 
densed and allowing the cold circulating water to cool the 
condensate unnecessarily, “as it does in all condensers 
of ordinary design,”’ it was decided to reduce the depth of 
the bank of tubes to about half of that ordinarily used 
and to permit the condensate to be drained from said bank 
of tubes at its maximum temperature, “ which should be 


MAIN CONDENSER OF U.S. BATTLESHIP TENNESSEE 


approximately that of the temperature corresponding to 
the temperature of the vacuum.” 

Realising the great value of reducing the volume of air 
and non-condensable vapours, a liberal cooling chamber 
of efficient form was provided, this chamber also to con- 
dense any vapours that remained and the condensate from 


this chamber to fall into the common condensate space, | 


where it would be removed at the bottom of the shell. 
When used for battleships or the like this air cooling space 


| was enlarged, thereby providing about 40 per cent. of the 
| total tube surface. 


This enabled the outer portion of the 
condenser to serve as a primary condenser and the so-called 
air cooling space a secondary condenser. 





temperature corresponding to the vacuum within a fraction 
of a degree, and where the temperature of the outboar« 
delivery is kept within 5 deg. to 8 deg. of the temperatur 
corresponding to the vacuum the condensate continues tv 
keep close to the temperature corresponding to the vacuum 
If a wider range of temperatures be used the results are 


| very pronounced : that is, if the outboard delivery tempera 


ture is within 12 deg. to 14 deg. of the temperature of the 


| vacuum in the condenser, the condensate will invariably 


show 10 deg. to 12 deg. higher than the temperature of the 
outboard delivery, thus showing that when pumping more 


| circulating water through the condenser the temperature 


of the condensate still remains high. It has long been 
known that infiltration of air through cast iron condenser 
shells is the source of great trouble and annoyance with 
high vacuums. In order to reduce this to a minimum we 
made tests without any coating on the shell, then with one 
coat of bitumastic enamel, and finally with two coats of 
enamel. The effect of the final coat was an improvement 
of nearly lin. of vacuum under the same conditions. ‘ 
Particular attention is called to the air channel way in 
these condensers, it being formed of two plates running the 
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entire length of the space between the tube sheets, these 
plates being spaced apart and having their sides perforated 
with small holes over the entire plate. This is done so as 


to prevent any air pockets being formed in any part of the | 


condenser. Where the condensate pump and air ejectors 
are used, such as is shown on the proposed surface con- 
denser for United States battle-cruisers, it will be noted 
that the condenser head is cut away so as to clear the air 
ejector connection. This makes a very simple connection 
and yet prevents the air pipe being flooded with water. In 
order to ascertain the height of the water in the condenser 
shell a water gauge glass can be connected between the 
condensate suction pipe and the shell which will readily 
show the height of condensate, if any, within the con- 
denser shell. 

It will be noticed in the plan referred to that small angle 


bars are placed in the lower edges of all the drain plates. | 
These angle bars are not continuous, but simply consist | 
of short pieces with clear spaces of equal length between | 
them so as to prevent the formation of a continuous sheet | 


of water the entire length of the condenser running into 


the condensate space, which might interfere somewhat with | 


the vapour and air entering the secondary zone. 

It is almost unnecessary to state that the design of a 
surface condenser for battleships and the like which are 
subjected to their maximum speeds for comparatively 
short intervals of time is an entirely different proposition 
from that of the merchant ships, where the maximum 
speed is run the greater part of the time. In a case of the 


battleships we can afford to force a greater amount of | 


water through the tubes than we can in the case of a mer- 
chant ship, for the reason that the cost of pumping the 
water for the short time that these vessels run under their 
maximum conditions is more than offset by the reduced 
size, weight, and space which can be obtained by using 
more water. 

In conclusion, I wish to emphasise the fact that had the 
marine engineers of the world fully understood the prin- 
ciples of surface condenser design during the past twenty- 
five years, as well as they do to-day, the surface con- 
densers for most of our reciprocating engines in the mer- 
chant service could have been built with from 25 to 50 per 


cent. less surface and still had the same reserve factor for | 


dirty tube surface. This would have been a valuable 
resources. 


condenser of the Tennessee are appended. We give also 
a table of data for a condenser on the United States trans- 
port Cantigny. The condenser appears to be fitted with 
an auxiliary jet of the “‘ Radojet ”’ type. 


Data on Condenser on “‘ B” Ship Cantigny. 


No. Item and unit, 
l Xun number .. .. .. 1 os # 2 
2. Barometer,in. hg... .. 30.08 30.03 
3. Average vacuum in shell, 
eee eee 28.94 28.93 
4. Absolute pressure in 
__shell,in.hg. =... 1.14 c 1.10 
5. Corresponding tempera- 
ture t s, deg. Fah. 2 83.2 82.1 
6. Inlet water temperature ; 
7 ti,deg.Fah, .. .. 58.3 * 58.7 
7. Discharge water tem- 
perature to, deg. Fah. 76.6 77.2 
8. ts — ti, deg. Fah. ‘ 24.9 23.4 
0. bee to, deg. Fah. i 66°" -, 4.9 
10. (¢@ —t4) > (te —to).. 3.7727. 4.7755 
11. Log. e (ts 1 ti) + (ts—to) 1.3279... 1.5637 
12, (ts — tt) — (ts — to) 
1 ae i a eee e 18.3 18.5 
”. Mean temperature differ- 
Item 12 acl ¢ 
enee item 11 iid site 


| 14. Surface, outside, sq. ft... 8,011 8,011 
15. Steam condensed, lb. per 
hour af kane ae 72,000 72,000 
| 16. Circulating water, Ib. per 
hour os” ‘ee 3s Seeeeee . 3,888,200 
| 17. Heat per pound steam 
| B.T.U. o24hst, Ye 988 999 
1K BeEU._por’ hour 
sq. ft. x deg. 
i (17) x (15 
Ex 645 759 


T D(i4) x (13) 


Velocity of circulating water through tubes 4. 37ft. per second. 








Large Electrically-Driven Planing 
Machine. 


Tue electrically driven planing machine’ illustrated 
above has recently been built and delivered to the 
| Birkenhead works of Cammell Laird and Co., Limited, by 
Noble and Lund, Limited, of Felling-on-Tyne. The 
machine has a stroke of 30ft., and can accommodate work 
up to 12ft. in width and 8ft. in height. It has been specially 
designed accurately to machine work of a very heavy 
nature. Including the electrical equipment, the machine 
| weighs about 100 tons. 
horse-power output. 


cross slide and two on the uprights. 
boxes are provided with self-acting horizontal and vertical 
feeds, while the boxes on the uprights are balanced and 
have a vertical power feed. 
to l}in. per stroke of the table. 
movement is provided in the horizontal or vertical direc- 
tion for the tool boxes. 

The bed is formed with three broad flat ways, in which 
oil pockets are formed at intervals for the reception of 
spring rollers. The table is made in two parts, which are 
bolted together down the longitudinal centre line. The 
| drive is transmitted to it from a pair of large bull wheels 





| hugs for sécuring them to the foundations. The bed is 8ft. 
of 30ft. by 11ft. : 

The drive is on the system developed by the Lancashire 
Dynamo and Motor Company, Limited, of Manchester. 
The equipment comprises a 70 horse-power reversible 
driving motor, a motor generator set, a control panel, a 
reversing switch, a safety switch to prevent ovér-running. 
and two sets of push button controls for stopping or 
starting the machine from either side. A wide range of 
cutting speeds lying between 25ft. and 80ft. per minute 
is secured by the system of drive adopted. The return 
| speeds extend from 80ft. to 120ft. per minute. 








NEW PHOSPHATE COMPANY IN AUSTRALIA. 


EXTENSIVE operations in the phosphate trade are 
planned by a new company in Victoria, the Phosphate 


been registered with a capital of £300,000. The majority 


market for the output of the new undertaking. 

| The company already has works on the north-western 
| border of Melbourne, where it prepares basic phosphates 
| from alumina-type phosphate rocks, the crude material 
| being obtained from the firm’s mines at Mansfield, in 
Victoria. In addition to these works, it is intended to 


The feeds range from !/,,in. | 
Quick power traversing | 
| advantageous to purchase tubes for its water piping in 


| through two steel racks having cut teeth. The uprights | 


conservati si 
onservation of both our physical as well as our natural | are bolted: and keyed to the bed, and are provided with | 


. ’ : 2 | wide by 45ft. long, while the table has a working surface | 
A drawing of a Lovekin condenser for the United States | : 7a ‘ #74 
battleships Tennessee, California, Colorado, and Washing- | 


ton and two reproductions from photographs of a main | | at present in force 


Co-operative Company of Australia, Limited, which has | 


of the subscribers are farmers, who. will provide a definite | 


erect a second establishment at the seaboard in Victoria 
for the purpose of manufacturing standard grades of super- 
phosphate from imported lime phosphate rocks such as 
those which are brought from Nauru and Ocean Island, 
in the Pacific Ocean. The company expects to spend 
about £150,000 on the first section of the second named 
works. 

In order to carry on operations a sulphuric acid plant 
will be required, the first section of which is to be capable 
of producing approximately 25,000 tons of chamber acid, 
or its equivalent, per annum. It has not yet been decided 
whether the acid plant will be a contact or a chamber one, 
the intention being, if possible, to utilise Australian sul- 
phides, in lieu of sulphur, for the production of the acid. 
A crushing and mixing plant, furnished with mechanical 
excavators and mechanical handling generally, will also 
be required. Eventually the company intends to install 
machinery for the mechanical discharging of inward 
cargoes. Executive action in this connection is in abey- 
ance pending the approval by Parliament of the applica- 
tion for a site on which to erect the machinery. Latterly, 
the company has been making inquiries in England as 
to the possibility of obtaining some existing war-time 
sulphuric acid plant and of re-erecting it in Victoria. 








The driving motor is of 70 brake 


SPANISH METALLURGICAL INDUSTRY. 


The machine follows familiar lines in several respects. | 
Thus it is equipped with four tool boxes—two on the | 
The cross slide tvol | 


Tue Spanish metallurgical industry is at present in a 
critical situation, as it is no longer able to meet foreign 
competition. Rails have been bought in Belgium at prices 
15 per cent. below those quoted by Spanish manufacturers ; 
a hydraulic supply company has found it much more 


France than in Spain, and the North of Spain Railway Com- 
pany is negotiating with German firms for the purchase 
of locomotives, which will cost, delivered in Spain, about 
300,000 pesetas, a much lower price than that of 52,000 
dols., or 442,000 pesetas, at 8.50 pesetas to the dollar, 
asked for Anierican locomotives. 

This state of affairs has, however, contributed to end 
two important strikes, for the workers have been made 
to see clearly that it is impossible to grant them higher 
wages as long as foreign goods can enter Spain so easily 


| owing to the depreciated exchange of the three countries— 


Belgium, France and Germany—and the Customs régime 
The workpeople have, however, been 
given to understand that if the future Customs tariff 
affords sufficient protection to Spanish industry it may be 
possible to agree to their demands. In this way the 
industrialists have made sure of the support of at least 
290,000 workmen, which will enable them to exert a little 
more pressure on the Government, with a view to extract- 
ing from it a considerable increase in the Customs duties 
on their products. It is reported, however, that the future 
Customs tariff, which must now be almost completed, 
already contains a re-casting of duties sufficiently drastic 
to relieve the Bilbao and Catalonian iron and steel indus- 
tries of all fears of competition, once it comes into force. 








Royat Instirution.—The subject for the juvenile lectures 
| at the Royal Institution this Christmas is “‘ The Haunts of Life.” 
The lectures will be delivered by Professor J. Arthur Thomson, 
| who has divided his theme as follows :—(1) ‘‘ The School of the 
| Shore,” Thursday, December 30th; (2) ‘‘The Open Sea,’ 
| Saturday, January Ist; (3) ‘‘The Great Deeps,” Tuesday 
| January 4th; (4) ‘‘The Freshwaters,”’ Thursday, January 6th ; 
| (5) “The Conquest of the Land,” Saturday, January 8th; (6) 
| “*The Mastery of the Air,” Tuesday, January 11th. Lecture 
' hour, 3 p.m, each day. 
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Precautions in the Use of Chains. 


Tue third Safety Pamphlet issued by the Home Office, 
which has just been published, deals with the use of 
chains and other lifting gear. After remarking that 
accidents caused by their failure are unfortunately of 
common occurrence, it is pointed out that such accidents 
should, according to law, be reported to the factory in- 
spector. The safe working load for chains is given, in 
tons, as six times the square of its diameter—the American 
rule is 2.8d*—which gives a factor of safety of 4.5. 
Descriptions of the various types of chain and attach- 
ments are given and a useful table of the safe loads which 
—— put upon two-legged slings with the legs at various 
angies, 


Safe Working Loads for Two-legged Slings. 


Safe working loads in tons and ewt. for given 

Chain angles between legs. 

diameter, 
inches. 





| Odeg. | 30deg. 60 deg. | 90 deg. | 120 deg.|150 deg. 


0-2 

0-3 
0-5 
0-8 
0-15 
1~4 
1-14 
2-7 
3-1 
3-18 
4-16 
5-17 
6-19 
8-3 
| 9-9 
| 10-17 
12-7 

13-19 

| 15-13 
17-8 

19-7 





By al a.* ome 0-7 0-4 | 
bcd, eae 0-13 o-7 | 
Fle Ph aie 1-0 0-11 | 
bok Some ie -1i -13 1-9 | O16 | 
2-12 | 
4-0 
5-17 
7-18 
10-7 
13—2 
16-5 
19-12 
23-8 
27-8 
31-16 
36-10 
41-11 
46-18 
§2-12 
58-12 
65-0 


Rais Ree x 


2m 4 A OO is FC hw me 


| 52-6 
‘| 60-15 | 58-12 
| 67-12 | 65-6 

75-0 | 72-9 


54-2 


53-0 37-10 


en 


Cp ee pe Ow 





The pamphlet inludes some remarks on the testing, 
inspection and annealing of chains, and concludes with 
the following summary of precautions :— 

(1) Chains and other appliances used for lifting pur- 
poses should be obtained from reliable manufacturers. 
‘The maximum working load and the purpose for which 
the chain or appliance is to be used should be clearly 
stated when ordering. 

(2) No chain or other appliance should be used for lifting 
or similar purposes unless—(a) A test certificate has been 
obtained from the manufacturers showing the proof load 
to which it has been subjected and the name of the person 
responsible for the test ; (6) a guarantee has been obtained 
from the manufacturer as to the quality of the material 
used, and that the chain or appliance has been thoroughly 
examined by a competent person after testing and found 
free from flaws, defects or deformation. 

(3) The necessary information should always be avail- 
able for any person using a chain or other appliance, to 
enable him to ascertain the safe working load for such 
chain or appliance. 

(4) The maximum working load for any short or close- 
link chain should not exceed 6d? tons, when used under 
normal conditions without shock ; 5d? tons, where there 
is any special danger to life or limb, or 3.5d? tons where the 
chain is subjected to shock or heavy wear, or is used for 
lifts of molten metal or heated liquid ; d being the diameter 
in inches of the iron of the chain. The maximum working 
load for a long-link chain should not exceed two-thirds of 
that for a short-link chain of the same diameter. 

(5) When chain slings with two or more legs are used 
with the legs inclined, care should be taken to ensure that 
the maximum load in each leg does not exceed that given 
in recommendation 4 above—see also table. 

(6) When the actual weight of an article to be lifted is 
not known, an approximate computation should be made, 
and lifting appliances should be used which allow an ample 
margin of safety. 

(7) Load indicators and overload detectors should be 
used in connection with lifting appliances, especially 
jib or derrick cranes, whenever reasonably practicable. 

(8) Slings or other chains should never be shortened by 
tying knots in them ; and wood or other suitable packing 
should be provided to prevent the links coming in contact 
with corners of loads of hard material. 

(9) Sling chains and other lifting appliances, when not 
in use, should be stored under cover and kept on suitable 
racks or pegs. 

(10) Every chain or appliance used for lifting purposes 
should be marked with an identifying ‘letter or number, 
either on the chain or appliance or on a tablet attached 
thereto. 

(11) All chains and other lifting appliances should— 
(a) If used for lifting in connection with molten metal or 
molten slag. be examined at least once in every month 
and be annealed at least once in every six months; or 
(5) if used in connection with lifting machinery or plant 
operated mechanically or electrically, or used for lifting 
in metal foundries other than that mentioned in para- 
graph (a) above, be examined at least once in every three 
months and be annealed at least once in every twelve 
months ; or (c) if used for classes of lifts other than those 
mentioned in (a) and (b) above, e.g., in connection with 
hand cranes, be examined at least once in every six months 
and be annealed at least once in every two years; or (d) 
if used for holding down any crane or other lifting machi- 
nery upon a stage or platform should be examined as far 
as reasonably practicable, in situ, at least once in every 
three months, and be fully examined and annealed at 
least once in every twelve months, unless the nature of 
the operations preclude such examinations and annealing. 

(12) A chain or other appliance should not be used for 
lifting its maximum working load if the wear at any part 
exceeds 10 per cent. of the nominal dimension of that part, 
or for lifting any load if it has been subjected to a severe 
shock or is deformed or otherwise injured. 

(13) A chain or other appliance which has been altered 
or repaired should be re-tested before use. 

(14) A record with full particulars should be kept of 
every chain or other lifting appliance. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


**Reversion to Type’’ in Manufactured Iron Prices. 


SELLING in finished iron circles this week has 
proceeded along the lines of the 40s. reduction in Stafford- 
shire unmarked bars agreed to in Birmingham a week ago. 
It is just as well that all the districts of the kingdom should 
be acting together at the commencement of the “ reversion 
to type’ of prices in the manufactured iron trade of the 
country. What the North of England does Glasgow does, 
North British action is seconded by a similar course in 
South Yorkshire, Lancashire and South and North 
Staffordshire, and last, though not least, the South Wales 
finished iron mills are content to revise their prices by the 
Midlands example. All this is made possible by the 
existence of the close corporation known as the British 
Wrought Iron Manufacturers’ Association. This isa newish 
body composed of delegates representative of all the mill and 
forge districts of the kingdom, the members of which are 
very carefully selected, and are regarded as endowed with 
quite peculiar powers and responsibilities. It was the 
meeting of this very representative organisation at Man- 
chester on the 3rd inst. to which I called special attention 
in the introduction to my letter last week. Its decision 
upon the price question it is which set in motion the action 
of the individual districts of the country in declaring 
pretty uniform reductions in bar iron—either 50s. or 40s. 

r ton—since. There is one thing to be said about the 
Staffordshire reduction which, perhaps, is peculiar to 
this district. The drop has reference not only to “‘ Crown ” 
or merchant iron, but equally to nut and bolt bars. There 
was a time when it was usual to describe this last quality 
of iron as “ third-class iron ”’ or ‘common bars.” This 
appellation has now become almost extinct, millowners de- 
claring it to be out of place, and, indeed, an undeserved 
indignity sought to be placed upon their product. Never- 
theless, it would be scarcely correct to say that “‘ unmarked 
bars” and “nut and bolt iron”’ are phrases used indis- 
criminately by Staffordshire buyers in ordering. Of late, 
Belgian competition has brought nut and bolt iron into 
the limelight—T had almost said a position of importance 
—to a degree never previously existent in Staffordshire. 
The Belgians, in their anxiety to get business, are cutting 
against each other, and a quotation was traced this week 
at £18 delivered in this district for No. 3 bar iron. Hitherto 
the lowest quotation has been £18 10s. A very anxious 
situation has thus been precipitated as regards Stafford- 
shire bar iron. No effective reply has been made to the 
challenge from the Continent. With exchange rates as 
they are it does not lie in the power of producers here to 
repel the invasion. Further, £18 10s. per ton of British 
coinage in London is worth something like £37 in Brussels 
to-day. It is, therefore, easy to see what handsome profits 
our Continental rivals are securing, their “‘low”’ prices 
in the Midlands notwithstanding. The cheapest price 
at which Staffordshire ironmasters will sell their nut and 
bolt material this week is £28 to £28 10s., i.e., £10 above 
the imported figure! ‘‘ Crown” or merchant bars are 
the same price, and it may be remarked here that though 
nominally this is only a reduction of £2 per ton it is a 
reduction compared with the figures ruling a couple of 
months ago of £4 to £5 per ton. This comes about by 
reason of the circumstance that. as will be well remem- 
bered. in the middle of October and for several consecutive 
months previously makers had been freely demanding, 
and obtaining, premiums of £2 to £3 over the official 
basis. The makers of Staffordshire marked bars are 
comfortably off for orders. and they are unwilling to make 
an unnecessary sacrifice by any hasty step on work at 
present in hand. They have not. therefore, participated 
in the formal reduction in unmarked iron, and continue 
to retain their basis at £33 10s. per ton. It can, however, 
of course, be only a question of time before these houses 
likewise drop their quotations. While sellers recognise 
that prices cannot be maintained at their present level, 
they do not take at all kindly to the business of moderating 
them. 


Galvanised Sheets and Puddled Iron. 


Gas strip is unchanged on the basis of £32. The 
remarkable activity maintained in the tube trade keeps 
the rollers of gas strip well supplied with orders. Very 
little business is being done in galvanised sheets. A period 
of stagnation is anticipated until the New Year, when 
the more optimistic look for a renewal of buying at the 
somewhat lower prices which will then prevail. No pur- 
chase is now made except under the sheerest necessity. 


Present prices are a drop of £8 per ton on the middle of, 


October in respect of galvanised sheets, and of £8 to £10 
per ton on black sheets (doubles). Notwithstanding the 
trade slump. puddled iron bars are still very scarce, and 
more could be sold if they were available, even at the 
present high price of £22 to £23. The local trade is badly 
handicapped by short production, large numbers of pud- 
dlers not now making more than four heats per day, as 
compared with six heats before the war. This has a very 
large influence upon the cost of production. 


The Big Drop in Raw Iron Prices. 


A real beginning has now been made towards 
adjusting pig iron prices to the changed trade situation. 
Derbyshire smelters are offering forge iron supplies at £1 to 
£1 10s.-below the late high-water mark prices, and foundry 
iron is at 27s. 6d. to 32s. 6d. per ton down. The Midland 
smelters’ conference, to which I referred a week ago, 
resulted in an immediate nominal drop in Derbyshire 
iron of 15s. to 20s. per ton, but the total reduction from 
the top is as I have indicated above. The new quotations 
become: Forge material, £12 5s.; No. 3 foundry, £13; 
No. 2, £13 5s. ; and No. 1, £13 10s., all f.o.t. Northampton- 
shire brands are not being reduced on the same uniform 
scale, but it is possible to buy forge iron at £11 5s. to 
£11 10s. per ton, with foundry qualities pro rata. With 
regard to the Northamptonshire furnaces, it has to be 
remembered that these makers did not persist in the 





inflation policy to the same extent as some of their neigh 

bours. Consequently their prices now show greater 
steadiness. South Staffordshire pig iron is not yet of. 
cially reduced. Foundry material is very scarce, leadin 

firms quoting £13 17s. 6d., the price prevailing for several 
weeks past. But one or two Staffordshire firms at least 
have taken considerable business on the basis of an agree. 
ment to concede to customers any reduction under the 
head of material or wages during the execution of the con. 
tract, thus reciprocating the concession made by buyers 
during the rising market. How far the existing iron tradg 
crisis has been aggravated by high prices it is impossible 
exactly to estimate. It is certain, however, that the ex. 
travagance of the inflation will make the collapse more 
pronounced. As long as there was a market to exploit 

producers of raw material used—or misused—their advan. 
tage with very little thought for ultimate consequences, 
It would be, however, unfair to assign all the blame to the 
producer of raw material. The case of the pig iron smelter 
only came into higher relief inasmuch as his opportunity 
outlasted that of manufacturers in some of the finishin 

branches. Moreover, dearer coke and higher freights have 
swallowed up an appreciable part of the advances, ranging 
from 35 per cent. to over 50 per cent., put on pig iron this 
year. Smelters this week stoutly insist that the coke 
suppliers must co-operate in easing the difficulties of th, 
fall which has now definitely begun. Costs have been sent 
up by coke out of all proportion to the nominal advances 
made in that commodity. For in coke, as in so many other 
things, the higher the price has risen the lower the quality 
has fallen. ‘ 


Blast-furnace Economies. 


The urgent need for increased blast-furnace 
economies was insisted on before the Staffordshire Jroy 
and Steel Institute last Saturday by Mr. C. E. Roberts, 
who is himself a Northampton pig iron producer. It was 
often said by furnace managements, ‘“‘ There is plenty of 
gas—why worry?” But that was not the attitude in 
which to face the future. They ought not to rest content 
until they had saved every foot of gas they could, and find 
a use for it when they had got it. Fuel economy must be of 
increasing importance. They could not claim to have 
entered on the fringe of the subject while scores of blast- 
furnaces were producing only sufficient power for their own 
purposes, and often not that. Scientific control was never 
more important than now, and the need for accurate 
chemical and physical information at every stage of the 

rocess was never greater. During the past four years 
there had been a decrease of at least 25 per cent. in the 
efficiency of furnace coke. It had been suggested that 
coke should be bought and sold on an agreed analytical 
basis, as in the case of many ores, but apart from the 
enormous difficulty of working such a scheme, the sugges- 
tion appeared to be no remedy since chemical composition 
was not the whole root of the evil. A current factor that 
was likely to become increasingly important was the by- 
products of the coke industry. The new methods that 
some time ago were called into being to supply the greatly 
needed raw material for explosives were now likely to 
remain to meet the huge demand for motor spirit. 


The Continental Steel Inroad. 


Steel manufacturers, while anxious to keep their 
works in operation and their men employed, especially 
in view of the heavy overhead charges, consider any effec- 
tive effort to meet the present sweeping Belgian competi- 
tion practically hopeless. They will, therefore, prefer to 
allow the business to pass, if it cannot be secured with a 
moderate reduction. The formidable character of Belgian 
exports is shown by the fact that during November that 
country sent to us 10,315 tons of steel. For the eleven 
months, January—November, the total sale to us was 
21,325 tons, so that nearly half of the steel imports from 
Belgium during the whole of the year were received last 
month. In considering these figures, it must not be for- 
gotten that the success of our competitors is largely due 
to the rate of exchange, which to-day gives the seller an 
advantage of nearly 100 per cent. The Association price 
for Welsh sheet bars, in which a great business is done 
in Birmingham, has been reduced to £17 10s., and black 
bars from the same district—in. basis—-such as are use«l 
in the nut and bolt trade, are obtainable at £22, which is 
still, however, very greatly above the Belgian prices. There 
is a limited demand for all classes of semi-finished material. 
Customers are firmly under the belief that prices will 
fall farther, and are determined to wait until solid ground 
has been reached rather than pay a price which very soon 
may have to bear a heavy depreciation. Carbon billets 
have been reduced £1, making the quotation £22 to £23. 
Steel sections show little change so far as ordinary sizes 
are concerned. As regards some small sizes in which 
foreign competition is rife, makers appear to be exercising 
a free hand. Many steelmakers are badly handicapped by 
the purchase of scrap at prices quite 50 per cent. above 
those now prevailing. There is a general disposition just 
now not tc make scrap purchases except under absolute 
necessity. 


Other Reductions. 


Wire nails have been reduced from £40 to £35 
for two-ton lots and over. Discounts on wire netting have 
been increased from 20 per cent. to 274 per cent. 

. 


Colliers Working Better. 


It is very gratifying to the local iron trade that 
since the miners settled down to work following the late 
strike more coal has been drawn than at any time this 
year. The pits in the South Staffordshire, Worcestershire, 
and Warwickshire districts have contributed their full 
quota to the improvement. Coal and iron mesters are this 
week inquiring whether this can be taken as the earnest 
of a new spirit on the part of the miners to do their share 
in assisting trade to a better position. It speaks well for 
the relatively efficient state in which the Warwickshire 
mines have been maintained, that immediately work was 
resumed at almost every pit the output rose beyond any- 
thing which had been achieved for a year or more pre- 
viously. Managers generally claim that so far as machi- 
nery is concerned their organisation can respond to any 
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tonnage produced by the men. At some collieries, however, 
—not ae sigs ee Warwickshire—with the speeding up 
of eee the shortage ‘of tubs has become’ a real 
difficulty. There have been many obstacles to the ‘pro- 
curing of new plant. Wiidicidon ai firms turning’ out 
colliery machinery are still hampered by the after ‘effects 
of the moulders” strike. Tt {8 stated that the mischief 
is not likely to be overcome for a further twelve months. 
Tubs, tub wheels, rollers, and so on, for underground use 
cannot be produced as fast as they are required. There is 
need for a special concentration of effort to overcome 
this deficiency. In the best interests of the Staffordshire 
and Midland iron trade, it. is to be sincerely hoped that the 
colliers will continue to work better and that the righteous 
principle of making wages dependent on output will be 
honestly accepted by the colliers themselves, whatever 
objections may be raised to it bythe unions.* ‘Onthe'other 
hand, there is no resisting the evidence of the statistics 
that wages in many of the coalfields have gone beyond the 
requirements of a considerable number of the miners. 
‘They are content to earn a good deal less than a full week’s 
pay in order to indulge in a holiday. In the words of a 
well-known colliery manager, ‘“‘ Men who are satisfied with 
£5 a week, and who can earn it in four days, will not work 
the other two.” In proof of this, at some of the Warwick- 
shire pits it is estimated that there are still as many as 
20 per cent, of absentees, 


Coventry Engineering Wages. 


The Industrial Court has issued its award in an 
arbitration between the Coventry master engineers and 
the operatives on a number of wages questions. The 
matters had arisen mainly out of the Court’s previous 
decision on a claim by the A.S.A. and Engineering Unions 
that the base rate for fitters, turners, &c., should be the 
same as that paid in'Birmingham, viz., that it should be 
raised to 78s. 6d. a week—52s. a week plus 26s, 6d. a week 
war wages—in Coventry and district, being an advance 
of Is, a week, The Court’s decision at that time was that 
the time rate of 51s. a week, applicable to workers on 
systems of payment by results, should be increased to 52s. 
a week. The Court has now “found” that its previous 
decision applied only to fitters and turners, and further, 
that the advance must be regarded as an alteration in rates 
for calculated piecework prices and premium bonus time, 
The award has been received with considerable dissatis- 
faction. The claim was for fitters, turners, &c., engaged 
on piecework systems of payments by results, and the 
“ &c.”” was, it is stated, meant to include millers, borers, 
planers, slotters, grinders, gear-cutters—in fact, all the 
mechanics or machine men, The matter is to be dis- 
cussed at a meeting of the Coventry District Committee 
of the A.E.U. 


Obituary. 

T regret this week to have to record the death on 
Sunday last, suddenly, of Mr. James Keay, a director of 
the firm of E. C. and J. Keay, Limited, bridge builders and 
engineers, of Darlaston and Birmingham.» Mr. Keay, who 
was sixty-six years of age, was also concerned with other 
commercial interests in the Midlands, being a director of 
Messrs. Thomas Perry and Company, engineers, of Bilston, 
and of the Cannock and Leacroft Colliery Company. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


OnE cannct say that there is any decided im- 
provement in the general condition of the iron and metal 
markets, and, of course, one does not mean improvement 
in prices, which is both hopeless and undesirable, but 
improverrent in the volume of trade. It seems that trade 
all round is steadily declining, in spite of the undisputed 
fact that there is so much that wants doing. From all 
sides one hears the theory that output must be reduced to 
prevent a fall in prices ; while, at the same time, the whole 
nation is grumbling about high prices, and everyone is 
telling everyone else that his duty is to augment output. 
Out of this welter of confused ideas it is difficult to imagine 
that any sane commercial policy will emerge. 


Metale. 


The spward move in the non-ferrous metals was 
maintained until pest the middle of last week. In standard 
copper the total rise amounted to over £6 per ton, but 
there did not appear to be any real trade causes for this 
rise, and one is left to imagine that it was brought about 
very largely by the taking of profits on the part of the 
successful bears. It was noticeable, for instance, that 
after the rise had taken place here there were sellers of 
copper in America at below the previous lowest prices. 
Less than 14 cents per pound was accepted there for 
electrolytic. That would mean about £65 at a normal 
exchan, The American position is thus evidence that 
the market is thorcughly disorganised, and it is impossible 
to say wher safe conditions of trading will again obtain. 
Buyers in the Manchester district seem to be very in- 
different, and have not been stimulated by the advance 
from £75 to £81 per ton which took place last week. It is 
not, of course, that standard copper or even best selected 
is thought too dear, but there does not seem to be any 
apprehension of a serious rise yet, and it is only by a very 
considerable gain in the price that consumers could hope 
to recoup themselves for the inconveniences and expenses 
of holding large stocks of metal, There has been some 
tendency towards lower prices for manufactured copper 
and brass, but it has nct yet gone nearly far enough, and 
one may doubt now whether consumption can be stimu- 


lited by thé reduction >f some of the extravagant prices. | 


The draining of capital from industry which has been going 
on now for over six years is beginning to have a ve 

serious effect on engineering ; for we find. business dull 
when in reality there is every reason why it should be more 
active than it has ever been in the history of the world. 
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Tin Vas’ been fainly steady since its recovery from the 
slump ; ‘but the further serious ‘fall in ‘silver su 

that the Past will again be easier to deal with. re 
are those in the market who say that as the price has come 
down by £200 per ton, producers ‘must be up against 
costs, but this is'not the ease, because the present price 
brings the producer more’ silver money for his’ tin than 
the extravagant prices of February, 1920. The demand 
for lead seéms to be fairly steady from the electrical trades, 
but in general trade there is quietness. The price seems to 
be quiet high enough as things go. There has been some 
talk of arrivals from America, and lead has been coming 
in from that source’; but that was sold when prices here 
were nearly £10 per ton higher than they now are, and it 
does not follow that the metal can be sent over at the 
present market level.’ We are, however, drawing steadily 
nearer the time when Broken Hill production will begin 
to tell on the market. Spelter remains fairly steady, and 
in view of the costs of production it is really low ; but the 
wonderfully extravagant prices which were exacted in 
the galvanised ircn trade have left behind a legacy of 
depression which will] last some time. 


Pig Iron. 


There seems to be an idea that very Jittle will 
now be done in the way of adjusting the prices for pig iron 
until after the turn of the year; and as a result business 
is practically stagnant, with the exception of a few small 
transactions for consumers who happen to be short. The 
Cleveland price is unchanged at £11 5s. on trucks for No. 3, 
but what is a very significant feature in that market—and 
well worth the consideration of buyers of foundry iron in 
every other market—is that Cleveland makers are now open 
to book orders over next year at the current figure. This 
confirms the view taken by almostoall sober men, ‘viz., 
that the price of foundry pig will decline next year even 
below the Cleveland level, which is still £2 per ton above 
the Midland level. It appears that consumers of pig iron 
are by no means anxious now to buy Cleveland iron forward 
at £11 5s. per ton, although only iwo months ago they 
were clamouring fer it ; and if this be so, how is it possible 
to suppose that the price of No. 3 foundry iron in Man- 
chester can be kept up to £13 10s. or £13 15s. per ton ? 
It is very obvious that so soon as Cleveland makers eannot 
sell al] their make to Scotland or in the Yorkshire district, 
they will offer it in Lancashire, and it will then brinig down 
the price, of Midland .iron with a bump, . There was a 
slight reduction in hematite pig iron this week, and 
sellers were quoting down to £14 10s. delivered in Shef- 
field, 


Scrap. 


There has been no reduction yet in the prices 
the dealers are asking for the beet qualities of cast scrap 
iron, viz., from £11 to £11 10s. per ton, and apparently 
there is not a great deal of thiselass‘of serap pressing on 
the market. There is not much buying going on, but 
perhaps sufficient to prevent any fall at present. Of course, 
if pig iron comes down again, scrap will have to follow. 
Buyers of heavy wrought scrap have again reduced the 
price which they will pay to £7 15s. delivered, although 
apparently one or two works are paying £8. The ostensible 
reason is the cut in finished iron, but it can scarcely be 
contended that wrought scrap should fall over £5 per ton 
to correspond with a £3 fall in bar iron. There is still no 
demand for heavy steel melting scrap, and no prices are 
obtainable for it. 


Barrow-In-Furness, Thursday. 


Hematites. 


The position in the hematite pig iron trade of 
North Lancashire and Cumberland shows no change on 
the week. The activity at the works is well maintained, 
and a good volume of iron is being turned out, there 
being in all twenty-seven furnaces in blast. The iron is 
going into immediate use. and local consumers are account- 
ing for a big proportion of the output. Orders are held 
that will keep smelters busy into the new year. As regards 
new business, there is a marked slackness, and trade is 
being carried on from hand to mouth. There is no dis- 
position to place orders for forward delivery, in view of 
the existing uncertainty, and there is a clear demand for 
an easing down of prices of iron. Smelters, however, 
have many things to consider besides the fact that raw 
material rates are very high. It is worthy of note that 
last week a shipment of pig iron and iron ore was made 
from Barrow to Treport in France. It was only a 
cargo, the ship picking up the remainder at Port Talbot. 


Iron Ore. 


There is a brisk demand for hematite iron ore 
all through the district. The output is good. A certain 
tonnage is going away from the Hodbarrow mines, but 
otherwise there is no shipping trade of any moment. The 
importations of Spanish or North African ore have been 
quiet of late. The demand continues to be steady. 


Steel. 


The steel trade is fairly well employed and 
good outputs are being made of various sections. The 
mills engaged include the rail departments, the merchant 
mills and hoop works, and there is activity in the foundry 
branches of the trade. New business, however, is quiet 
all round, and competition from the Continent is keen. 
Nothing is being done in ship or boiler plates. Last week 
a cargo of steel billets was discharged at the Barrow docks 
from Caen in France. 


Shipbuilding and Engineering. 

The shipbuilding trade is fairly busy, but there 
is slackness in some of the engineering departments. On 
Saturday last Vickers Limited launched the motor-driven 
oil tanker Seminole. She is a sister ship to the Narre- 
gansett, recently completed by the same firm. The vessels 


are 425ft. long, with an oil-carrying capacity of 10,500 
tons, and are driven by Vickers four-stroke internal com- 
bustion engines, 
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Fuel, 


The demand for steam coal is brisk: East Coast 
coke is in full demand. 














SHEFFIELD. 
(Prom our own Correspondent.) 


Wnuar little new business was moving is now 
tailing off as the year end approaches. ‘That occurs at 
about this period in normal times, except, perhaps, in the 
cultery industry, which in pre-war days always speeded 
up toward Christmas, the day invariably being preceded 
by a terrific rush of work. For instance, the unwritten 
laws of a centuries-old custom ordained that the final three 
weeks should intensify in activity under’ the distinctive 
names of “ calf week.” ‘‘ cow week,” and “* bull week,” the 
intention being, by that means, to signify the inereasing 
greatness of production, culminating in the “* bull” week. 
No stop for meals, and scarcely any for sleep, would the 
cutlery workers allow themselves—it was all piecework, 
you know !—and then, on Christmas eve, full of funds. 
they would simply “Jet themselves go” until far into the 
New Year, when théy would return to the weariness of the 
common round, dragging through the weeks and months 
to the next annual flutter. To-day, however, everything 
is changed: ‘There has heen no “ calf week ’ for cutlery 
workers, there is no “ cow week” in progress, and no 
“bull week” is in prospect. During the .war years 
and for long after it was one perpetual “* bull 
week.’? Now the demand has fallen off to.a definite 
slump. As to the general steel trade, things are 
in such a position that most of the firms are glad of 
the approach of Christmas as an excuse for closing down 
their works, and it is understood that many of them will 
not reopen until January is a few days old. Certainly, 
the year is approaching its end in anything but a cheerful 
mood, and business men tell me they will be thankful to 
see the back of it. A good many nepes gen slot wine 
ing up te ing the mise O » but sue m- 
nighted samantlie A. htibonhs who is president of the 
Association ‘of Chambers of Commerce, and head of the 
Sheffield steel firm of Wm. Jessop and Sons, Limited in a 
communication to me, ¢ the opinion that this 
“epoch of bad trade”’ is going to be @ very serious matter 
before matters right themselves again. He is assured, 
however, that better times are ahead of us, and his view 
is that until they arrive everyone in industry will have to 
exercise every possi measure of patience and for- 
bearance with each other and thus endeavour to hasten the 
recovery all so greatly desire to witness. 


Cancellations and Unemployment. 


In the meantime, I am to have to record that 
the level of unemployment is steadily rising, the figure in 
this district now approaching five es. But hope is 
eternal, and on all sides one hears optimistic souls ex- 
pressing their conviction that the New Year will bring 
better conditions for trade. remageae = thete ee 

und for expecting any appreciable revival unti e 
eT material arian Be tier theken down to a level more 
nearly approximating to that of the foreign steels freely 
offered here, and how that is to be done with the. price 
of British coal and wages at their pent height is the 
problem confronting leading Sheffield firms. When it has 
been solved one might be justified in e ing an influx 
of business, for there is no doubt whatever that the world’s 
requirements of steel are very heavy indeed. The largs 
number of inquiries coming forward go to prove that, 
though scarcely any of these inquiries materialise. Appar- 
ently they are being made simply to test the market— 
potential buyers taking their bearings, so to speak. One 
of these days they will be translated into orders, but it 
will be when products are at a much lower level. Firms 
manufacturing finished steel goods are keeping on the 
move by buying cheap foreign billets, and there is still a 
a good deal of business being done in surplus store materials 
of one kind and another. But the most prominent feature 
of trade at the moment in Sheffield circles relates to the 
lengthening list of cancellations.» They are chiefly con- 
cerned with the colonial and foreign markets, and present 
a marked contrast between trading customs at home and 
overseas. Here a contract arrangement is absolutely 
binding, the question of whether or not it was one of mutual 
profit being a secondary matter. Elsewhere, unfortunately, 
there seems a rush to take advantage of the prevailing 
situation to cancel orders, and whatever ground sellers 
may really have to oppose these cancellations, Sheffield 
firms do not appear to be adopting that course, evidently 
thinking that when the present world troubles have come 
to an end they will be in a more favourable position for 
reopening trade--with old continental and American cus- 
tomers. The present experience, however, is very trying, 
and in some cases it means that firms whose order books 
quite recently seemed to be sufficiently substantial to 
cover the next twelve months or so have now scarcely 
anything in front of them. A similar state of things, I 
believe, is developing in the North Lincolnshire iron and 
steel district, where unemployment is increasing. 


What Labour is Finding Out. 


On the labour side of the hedge there are one or 
two more or less interesting things occurring. At the 
quarterly meeting of the District Council of the National 
Union of General Workers, for instance, the secretary, 
Mr. C. H. Blackburn, referred to a speech of Mr. A. J. 
Hobson—to whom reference has already been 
in the course of which Mr. Hobson was reported-to have 
said that ‘‘ something would have to be done regarding 
a reduction in wages before the cost of living came down.” 
“We will not,” declared Mr. Blackburn, “ agree to any 
such suggestion.” Of course, time alone can be the arbiter, 
but I may say that Mr. Hobson’s view is distinctly that 
it would be infinitely better for an appreciable fall in 
commodities to precede any fall in wages, though obviously 
the latter is as certain to come as the former, But moro 
interesting still is Labour’s discovery of what_it=means to 






























« 
I 
q 





622 





THE-ENGINEER 





Deo. 17; 1920 





— oS e_e_—Ge_—_eee 


indulge in business dealings with Government Depart- 
ments. Employers had sufficient experience of such things 
during and since the war to last them. for ever and ever ; 


but to these Labour people the experience is rather new,|| 


though scarcely less annoying, apparently. Referring to 
the agreement-to-administer-the-new Unemployment Act, 
Mr. Blackburn said the union’s greatest trouble 
was that whilst it was,..prepared to do what was 
right and just to its members who came_ under 
the Act, it found that the red tape of Govern- 
ment Departments made it almost impossible to carry 
on with any hope of success. When the.union 
administer the Act, so far as its members were concerned, 
it had no eonception that it would be tied up with the 
Labour Exchange Department....The amount of. corre- 
spondence and the variety of sheets that required filling 
up left it in a. state of confusion. How many times in the 
days that are gone have employers in the iron and. steel 
trades experienced this same sense of confusion, through 
departmental red tape, just when they were endeavouring 
to concentrate more and more on output? There is a 
movement on foot just now. by the way, to bring about a 
fusion of the General Workers’ Union and the. Iron and 
Steel Trades Confederation, to be followed, it is said, by 
the linking up of those unions with the National Amal- 
gamated Union of Labour, the Workers’ Union, and the 
Municipal Employees’ Association. Should this movement 
sueceed the whole of the workers in the iron and _steel 
trades, with the exception of the Enginemen’s Union, will 
stand on one platform. The Amalgamated Wire Drawers’ 
Association has just decided by vote in favour of affilia- 
tion to the Iron and Steel Trades Confederation. 


An Arbitration Result. 


An arbitration between the last-named union 
and employers’ associations covering all the heavy steel 
and engineering trades of Sheffield was held here on Satur- 
day. The dispute arose out of a settlement last spring, 
when the shift workers in the heavy trades were accorded 
a 17% per cent. advance. At that time a twelve months’ 
truce was under discussion, and the point that now arose 
was whether the undertaking that there should be no 
further applications for advances in wages for twelve 
months was a constituent part of the agreement. Mr. J. E> 
Baker spoke for the employers and Mr. W. Dodgson for 
the men. ' In the end Mr. Charles Doughty. of London, the 
arbitrator, intimated that he was satisfied the guarantee 
of a twelve months’ truce was not part of the settlement. 
So T suppose we mav be hearing something from the men 
in that quarter. Will it be for a revision downward. do 
you think? On Monday the engineers and craftsmen em- 
ployed on the Great Northern Railway system struck for 
an increase of wages. In the Doncaster engine works of the 
eompany. where a number of very powerful e3 goods 
locomotives are just being completed—ten, I think— 
about 700 or 800 men are affected. They say that private 
employers in the Doneaster district are paying 4s. a week 
more, the rate of wages in some other districts being even 
higher still. The trouble has been threatening for some 
little time, and there seems a danger now that it may 
spread. 


Iron and Steel Prices Falling. 


Regarding iron and steel prices, everything is 
nominal, and there is no doubt business is passing at below 
the officially quoted minima. Lincolnshire basic iron is 
said to have been offered considerably below nominal 
quotations. Derbyshire pig iron is very irregular, sales 
having been put through at much less than £14 delivered. 
Following the reduction in Scottish, North-East Coast and 
Lancashire bar iron. the South Yorkshire price has fallen 
40s. to £28 10s., with best quality 20s. higher, but no 
official announcement of the fact seems to have been made. 
Acid steel has been dropped to the extent of £2 a ton. wire 
rods are £6 lower at £21. and other rods have been reduced 
by 40s. a ton. The High Speed Steel Association has 
reduced its minimum prices of first and second qualities 
of high-speed steel by 3d. and 4d. per pound respectively, 
but this is not tempting buyers, for hardly anything is 
being done. The pressure for steam coals is not quite so 
active. 


Tool Works Change Hands. 


Arising out of the death of Sir Frank Mappin, 
Bart., who was the principal proprietor of Thos. Turton 
and Sons, Limited, that very old-established Sheffield 
steel business has passed under a new control, Mr. Smilter 
J. Young, chairman of the Tempered Spring Company, 
Limited, another well-known Sheffield firm, having become 
managing director. The Sheaf Tool Works was founded 
nearly a century ago, and came into the hands of the 
Mappin family sixty years ago. 








NORTH OF ENGLAND. 
(From our own Correspondent, ) 
The Trade Outlook. 


SIGNS are not wanting that almost every section 
of industry will experience difficult times in the very near 
future. y some sections are feeling the, pinch, in 
consequence of the falling off in new business, and there 
is growing unemployment or short time. The outlook 
all round is one conducive to caution, and with prices on 
the downward trend there is no disposition on the part of 
traders to buy forward. Consequently, business in every 
section of industry is limited to the needs of the moment. 
It is generally felt, however, that.as soon as prices find 
their true level business will open out considerably, 


Cleveland [ron Trade. 


The most interesting item of news in the Cleve- 
land pig trade this week is the fact that. the embargo on 


killed. the export. trade. There has, it is true, been no 
official announcement, of the raising of the ban on export, 
but traders have been given to understand that applica- 
tions. for foundry iron, for,export will be considered by 
the. _Ironmasters’;.Committee,.. The concession, does .not 
‘amount to.much, as there is no. foundry iron to be got just 
now, but the: remoyal. of one more obstacle to the free flow 
of commeree is, nevertheless, a source of satisfaction to 
all concerned. It, would be idle to. build any high hopes 
of trade expansion upon this foundation, for not,only is 
the foreign demand extremely small, but the searcity of 


to | foundry iron is.such that only very small quantities are 


likely to. be doled out for shipment abroad. Still it is the 
beginning ofa new-era, and the trade will expand as cir- 
cumstances permit.. Another souree of embarrassment at 
present is. the shortage of railway trucks. This shortage 
is a recurring difficulty, but it is said that the position at 
the moment is worse than ever. There is much talk of a 
probable fallin Cleveland pig iron prices. The possibility 
of any such change is, however, remote, for even at present 
rates the demand for foundry iron far outstrips the supply, 
and so long as Cleveland pig is selling at 35s. per ton below 
the Midland price, there is no need to cut prices. As a 
matter of fact, the position of the Cleveland makers is 
unusually strong. The whole of their make of foundry iron 
is booked for some time. to come, and an even greater 
output would be readily absorbed. The position in regard 
to the inferior classes is not so sound. The demand for 
these varieties is small, and some of the makers are inclined 
to make a reduction of 5s. per ton in order to get- rid of 
their stocks... The nominal quotation is still 225s. per ton 
for both foundry and forge qualities, but an offer of 220s. 
for No. 4 forge would probably be accepted. No. | is 
very firm at 237s. 6d. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is substantially easier, and a drop in prices is by 
no means improba Here, again, however, the local 
iron is the cheapest in the try, quotati for mixed 
numbers being 260s., as against 280s. to 295s. in other 
areas, but the manner in which freights are tumbling down 
must. have a. big effect on costs of production, and makers 
could probably afford price coacessions, 


Iron-making Materials. 


The foreign ore trade is dull and lifeless, con- 
sumers showing no inclination to do business. Under the 
circumstances 50s. is an outside figure for best Rubio ore, 
with freights still dropping. Coke prices are firm at 62s. 9d. 
per ton plus carriage for ordinary furnace brands, and 
65s. 3d. for qualities low in phosphorus. Happily, supplies 
are much improved, and in this respect the troubles of the 
ironmaster seem to be at an end, 


Manufactured Iron and Steel. 


There is little new of moment in the manufactured 
iron and steel trade. The works at present are fully em- 
ot but some anxiety prevails as to future business. 

cut in bar iron prices has not been followed by any 
fall in steel prices. Shipbuilding material is still in urgent 
demand, but the outlook, owing to the cancellation of 
shipbuilding contracts, is not encouraging, and makers 
are getting anxious in some cases to improve their order 
books. A drop in prices seems to be a necessary precedent 
to any substantial increase in the volume of business, 


The Coal Trade. 


The whole aspect of the Northern coal market, 
with one or two exceptions, seems to be a shade brighter, 
and the position is a trifle steadier throughout. There is 
stil very little actual business being transacted for over- 
seas, but. with the lifting of the last of the embargo, the 
Durham. classes are experiencing a fuller inquiry, and, as 
@ consequence, the prices are a shade harder. A further 
factor which is having some effect is the approaching 
holiday season, with its lessened output. Merchants and 
shippers are, in co uence, anxious to get their quantities 
out as early as possible, and this fact tends to clear the 
collieries of supplies as soon as they are raised. There is 
also.a fuller and more varied inquiry from abroad, probably 
eceasioned by the shrinking prices here. This increased 
inquiry should result in the turnover being augmented, 
but so far as France is concerned, it is feared that nothing 
much can be booked up until that country’s present stocks 
are reduced and her labour troubles are straightened out. 
There is no doubt, however, that even the present prices 
are not attractive, and the bulk of the foreign buyers still 
prefer to play a waiting game in the expectation that next 
month lower prices may be in operation. Whether this 
expectation will be realised cannot very well be gauged at 
the present moment, but there are not wanting signs of 
the possibility of a further drop. in the quotations for 
France and one or two other large importing centres. 
The home trade is heavier, and the dispatch fairly good. 
There is no improvement in the coke trade. Supplies are 
increasing, but the demand is jailing to keep pace in almost 
every class. Prices are steadily falling. 











Developing Tees-side Area. 

The North-Eastern Railway Company proposes 
to seek powers in a Bill to be submitted to Parliament 
next session, to lay down a new railway line for passenger 
traffic between Lazenby and Redcar on the Darlington 
to Saltburn branch line. For some time past such a 
scheme has been considered not only probable, but a 
necessary adjunct to the opening out of the new industries 
and the commercial development of Teesside. The lay- 
out of the works of Dorman, Long and Co., at Warrenby, 
with the railway passing between, is such that the manage- 
ment must have considered the possibility of such a scheme 
as is now proposed. by the railway company becoming an 
accomplished fact. When completed and fully occupied, 
these works, which are admirably situated, will require 
about 6000 men, and the enterprise of the firm, with its 
consequent large increase of traffic, has undoubtedly 
been. responsible for the idea being favoured at this 
juncture. Important as these developments may be, the 





foundry iron has at last been withdrawn. It has been in 
operation since the early days of April, and has effectively 


Company in pre-war days acquired land adjoining the 
river Tees, between Grangetown and the boundary of 
Dorman, Long and Co.’s, works, would in_ themselves 
demand some alteration being made in the present system, 
which is now being taxed to its utmost capacity. _Further- 
more, it. is quite possible that the developments on the 
river front will be even more extensive than was originally 
contemplated, The new railway, 24 miles in length, will 
not. only relieve the pressure of the traffic between Grange- 
town and Redcar, thus enabling the present line to be 
used. more as a Joop or additional line for mineral traffic, 
but: wil] be the means of adding to the many advantages 
already possessed by the fast-developing village of Dor- 
manstown,, which, owing to its ideal situation, shows signs 
of becoming a place of some magnitude and importance. 


Steelworks Developments. 


Rapid progress towards completion is being 
made with the rebuilding of the North-Eastern Steel 
Works at Middlesbrough. it is proposed to blow in two of 
the blast-furnaces early in the new year, and at the same 
time to start, the first of the new open-hearth tilting steel 
furnaces, which are being built to replace the old basic 
Bessemer plant. The rolling mills and coke ovens with 
by-product plant have been in operation for some time, 
and are reported to be giving excellent results. The 
Ayrton Rolling Mills, Middlesbrough, are also being re- 
modelled and brought up to date. 








SCOTLAND, 
(From our own Correspondent.) 


Cost of Brick Production in Scotland. 


Tue production ef bricks and ways and means 
of increasing the output have been, and are receiving, 
considerable attention in view of the various housing 
schemes on hand. The brick industry in Scotland is a 
small one compared with the trade in England. The 
position was discussed last week by the secretary of the 
Scottish Employers’ Council for Clay Industries and the 
following statistics given :—In Scotland there are about 
fifty firms or companies owning brick works, and about 
one-half of them are connected with collieries. In pre-war 
days many brick works were kept going at the expense 
of the collieries with which they were connected. Capital 
values were low, and the price of composition bricks was 
from 15s. to 20s, per 1000. Nowadays, however, a one- 
unit work costs about £20,000 against £4000 to £5000. 
Brick machines formerly costing £300 now cost £1000 to 
£1200. Kilns now cost £5000 and £10,000 or more accord- 
ing to size instead of £1500 and £3000. Stone is more 
suitable for building in Scotland owing to the climatic 
conditions, but the relative costs of stone and brick have 
greatly increased the use of the latter, 


Effect of Cancellation of Orders. 


The cancellation of shipbuilding orders proceeds. 
and the position is oming more serious. Not only do 
the shipyards suffer, but the engine shops also experience 
considerable loss. One engineering firm alone has had 
contracts for fourteen installations, amounting in vaJue 
to anything up to £700,000, either cancelled or held up 
The engineering firms in turn must also cancel orders for 
boilers and auxiliaries of all kinds, and as sub-contractors 
will claim compensation the situation is indeed serious. 
Some sub-contractors have already intimated claims 
amounting to 15 per cent. of the contract prices. A good 
deal depends on the delay in contracts held up as to whether 
sub-contracts are cancelled or only postponed. If opera- 
tions are resumed after about two months the delay may 
only be termed ‘‘ suspension,” but if there is no likelihood 
of a resumption on or before the middle of February sub- 
contracts will have to be cancelled. It is reported that a 
firm of engineers in Glasgow which contracted for the 
supply of engines for vessels to be built at a yard on the 
English Channel—which contract amounted to about 
£300,000—has intimated a claim for compensation amount- 
ing to between £30,000 and £40,000. 


Pig Iron. 


Scotch pig iron outputs are still restricted, 
several furnaces being yet inactive. Supplies, therefore. 
are scarce and easily disposed of. A softer tendency is in 
evidence, but a very definite cut in prices will have to 
take place before local consumers can afford to purchase 
and still compete with finished material from the Conti- 
nent and America, The reduction will have to be a matter 
of pounds, and not shillings, if home manufacturers are 
to utilise home products. 


Finished Irom and Steel. 


The outlook in the steel and iron trades is not 
encouraging. Conditions are in a depressing state, and 
the tendency is not towards improvement. The reductions 
in prices recently resorted to have been of little avail 
and it seems certain that further and more drastic con- 
cessions must follow. Old orders are now running out, 
and the necessity for new business is most insistent. 
Buyers everywhere are holding off until the last possible 
moment, being most. reluctant to purchase in a falling 
market, more especially as values have still a long way 
to fall and the descent might be rapid. In any case, the 
fact remains that wherever ible work is being held 
back. At the steel works plates are fairly active, but. 
sheets and sectional material are weak. Consumers of 
bar iron evidently anticipated further reductions in prices. 
and the recent drop of 50s. per ton has had little or no 
effect. Exports generally are very slow. Foreign buyers 
are now evidently preserving the same attitude as home 
consumers, and are quite content to await easier prices 
or to purchase elsewhere. 


Coal. 


Easier conditions are apparent in the Scotch 
coal trade, even though outputs are moving off satis. 





proposed docks, for which the North-Eastern Railway 
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The anthracite market at Swansea is very steady, 
demand is wel} maintained. 


American coal has fallen off tremendously, if not entirely. 

Exports from South Wales to ex-enemy countries in 1913 

were :—Germany 294,632 tons, Austria-Hungary 322,243 ona 
; e 


" ia 19,694 tons, and Turkey 260,048 
oink 407 t but hp reptrictions apon pports | | | 
to that country are still to operate. pat 

Latest News from the Provinces. 


SCOTLAND, 


factorily. Industrial demands are not so heavy, but rail- 
way and gas companies, &c., are taking large deliveries. 
House coal, too, is active. Irish business is only moderate, 


and foreign exports are extremely j 
shipments for the past week amoth 1) 15 
against 142,085 tons in the preceding week, and 337,368 


tons in the same week in 1913. Minimum export prices 
have been reduced 20s, per ton, 





Rae, 








Tin-plate Concord. 
a It is satisfactory to record that at a time when the 
. mmo A passing through @ difficult and depressed period 
the’ ions between capital and labour in thertin-plate 
WALES AND ADJOINING COUNTIES. trade are so aaron For months past a joint com- 
FP. “wee, mittee of employers and workers’ representatives has been 
1 ager anaepn _— engaged upon the production of a sliding scale, , Last 

France and Coal Prices. 
FoLLowInG nm recent conferences between 


Saturday week a meeting of the Council was held at 

Swansea to di this scale, but was adjourned to permit 

ov € pen | the delegates to consult the branches and members of the 

French and British Government representatives concerning | six affiliated unions. Last week, meetings of tin-plate 

the supply and price of coals, there was to have been @| workers “were held, and on Monday the result was sub- 

conference on Tuesday of this week between a deputation | mitted. It was shown that some branches opposed the 

of French coal importers and South Wales colliery owners | adoption of the scale, it being claimed, inter ala, that the 
with reference to coal contract prices over 1921,, Prac- 
tically at the last minute the meeting was cancelled, and 
it was thought that the French importers were so satisfied 


scale should be on the price of tin-plates. The figures, 
with the position, seeing that Welsh coalowners had 


however, showed that 90 branches were in favour of the 
scale, 29 against, and 23 undecided. Subsequently, a 
deferred the question of minimum coal pricés, that they 
were content to allow matters to take their course, full of 


resolution was agreed to at the meeting of the workers’ 
side of the Tin-plate Industrial Council that the seale should 
confidence that the market would find its own level, On 
this side it was thought that in all probability little more 


be adopted, with the request that it should be for twelve 
would be heard from France concerning maximum prices 


months certain and then subject to termination by a 
month’s notice. The decision is very paportant. as 
: 1 x disputes and, probably, a stoppage of work are obyiated 

for coals, imported into France, but this has not, been the | in tn of a Senend foun the Satan for the giving up 
case. The reports recently current regarding maximum | of the 50 per cent.—eonceded to all workmen’ when the 
prices have been fully justified, and now the details of | tin-plate trade was prosperous—now that the trade is in 
the action of the French Bureau des Charbons are official. | 4 depressed state 
A decree from the French Minister of Public Works dated 
the 11th inst., was issued recently. It provides that ; 
contracts for the supply of British coals after January lst 
next will only be passed by the Coal ment, and 
until further orders when for January delivery. only, and 
when the f.o.b. prices are not above those set forth in 
the schedule annexed. Further, the quantities contracted 
over 1920, which, through exceptional restraints brought 
during the year on British exports, will not be delivered 
by the 31st inst., will only be allowed to be carried over 
the year 1921 if they are delivered within the maxima 
price limits fixed for the deliveries of new contracts as 
from January Ist next. These regulations apply .to 
consumer-inmporters as. well as to re-seller-importers. 
Thug it will.be seen that all arrears of current contracts 
are to be repudiated unless the prices come within the 
prices stipulated for new contracts, and the new prices 
will probably be subject to further reduction after January 
next. The new schedule of maxima prices fixed is much 
on the lines of the prices previously indicated, although 
here and. there alterations are made. The price for best 





Prices Reduced. 


Scorcr coal prices have all been reduced by 
20s. per ton. Black steel sheets have been reduced by 
£3 10s., making the basis quotation £29 per ton for home 
and export. 








WALES AND ADJOINING COUNTIES. 
Industry’s Future. 


Addressing the ‘annual meeting of the Swansea 
metal market on Tuesday, Mr. F. W. Gilbertson said at 
no period had the outlook of their industries between two 
annual meetings changed so completely for the worse as 
it had since they last met. He pleaded for freedom from 
all Governmental control, and remarked that coal must 
be won at an enormously reduced cost or there would be 
no demand for it, no mdustry to consume it, and the 
country would be absolutely on the rocks. He depre- 
cated the fixing of wages for large masses of people by 
central courts. Such methods were disastrous. 


Swansea Metal Market. 


Values of tin-plates continue to weaken in the 
absence of orders. Merchants are offering parcels as low 
as 36s. basis, though makers are still holding for 41s. 6d. 
for prompt supplies. The galvanised sheet industry is also 
inanimate, the makers’ price now being £31 f.o.b. Steel 
bars are £17 10s., non-associated works ofiering supplies 
at £16, French and Belgian bars being £14 and even under. 


Piecework in Coalfield. 

For the past week or two a ballot has been in 
progress concerning the abolition of piecework in the coal- 
field. According to a statement by the men’s agent for 
the East Glamorgan District, although the: final returns 
are not available, the figures to hand show a. very sub- 
stantial minority in favour of the retention of piecework. 
He said it appeared to him that it would be a right and 
proper thing to take another ballot of the men actually 
engaged as pieceworkers in order to ascertain their opinion 
on the question. He had come to that conclusion having 
regard to the fact that there. were about.60.or.70 per cent. 
of the men employed at the collieries. already working at 
day-wage rates, and it had been taken as a foregone con- 
clusion that almost everyone would vote in favour of the 
abolition of piecework. As pointed out by some of the 
delegates at the meeting, it is absurd that men engaged 
on the surface, some of whom might only. recently have 
taken work at the collieries, should be allowed to decide 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the South Chester Tube Company, 
of Chester, Pennsylvania, U.8.A., has now a direct agency in 
England at 26, Buckingham-gate, London, 8.W. 1, for the sale 
of its products in Europe. 

WE are asked to state that Mr. A. H. Darker, chief engineer 
and manager of the electrical department of J. Stone and Co., 
Limited, Deptford, has now returned to London after concluding 
a business tour round the world, occupying some two years and 
nine months. 





smokeless large is 72s. 6d., and best steam smalls 458.3 
ranging down to 41s. 6d. for inferior grade smalls. Best 
anthracite large is fixed at 85s., best -machine-made 
cobbles and machine-broken nuts at 90s., rubbly culm 
25s., and duff 12s. to 15s. The maximum price for patent 
fuel is 65a. The difference between these figures and 


whether the collier is to continue to work at piecework 
rates. 


Shipping Shares. 


WE are informed that Mr. W.-H. Purnell, who has been asso- 
ciated with Herbert Morris, Limited, for upwards of twenty 
years, has been appointed vice-chairman of that company. 

Captain W. H. Urron Marsuatt, R.E. (T.), M.LE.E., M.1. 
Mech. E., after having been on war service-for five years, has 
reopened his offiee at. 2, King’s-terrace, Portsmouth, as consult- 


The depression in the shipping industry is very 
pronounced and shows no indication of dispersing. As is 
well known, Cardiff is the leading centre of owners of 
steamers of the tramp type, and in the past few years new 
shipping companies have sprung up.like mus ms, 
As @ matter of fact, patent fuel cannot be manufactured | Good times were expected to last much longer than 
at the price fixed. by the Bureau des Charbons, considering | @xperienced men believed, and consequently high dividend 
the price: of small coals and the-cost of pitch, which is | distributions were made at the expense, of the financial 
180s. to 200s. per ton. soundness of the concerns, while it must also be admitted 

that oo incidence of E.P. po eT ero as 
Shipments favourably in their interest as -establis' companies 
ores with a good datum line. The recent’sharpslump in freight 

Up to the present time shipments, of ,coal to | rates has caused very considerable anxiety for some under- 
France have not up to the present. shown any. falling off, 
but doubtless the reduction in the near future will be 


takings, and boats are being laid up because rates are 
unremunerative. This week, for instance, has 
marked. For the week ending the 10th inst. the éxports | been chartered for Cardiff to Bizerta at 12s. 6d., Antwerp 
from Bristol Channel ports were 190,000 tons, as against 
151,000 tons for the week ending December 3rd, and 


10s., Rouen 14s., Bordeaux 12s., and Marseilles 15s. 
180,000 tons for the week ending November 26th. The 


What these rates mean will be appreciated when it is 
recollected that this year rates for those ports have 

total of 190,000 tons last week represented ‘nearly 54 per | touched 47s. 6d. for Bizerta, 65s. for Antwerp, 72s. 6d. 

cent. of the total exports from this district. ..It is pretty 

well known that the French system of coal control provides 


for Rouen, 60s. for Bordeaux, and 70s. for Marseilles. 
It is consequently no surprise that there has been a sharp 
for the indemnification of consumers for the loss due to the 
unfavourable rate of exchange. So far the subsidy has 


decline in the values of shipping shares. Compared with 
been on the basis of a rebate of so much per ton, but 


the highest levels of the past year prices have fallen any- 
thing from 40 to 50 per cent., and quite a number of com- 

under the new decree now issued the system is changed | paratively new companies’ £1 shares now stand about 

and the subsidy is fixed at. 45 per cent.-of the loss of the | 11s. to 14s, 

rate of ae on the c.i.f. price at French ports. An 

exception, however, is made in the case of American coals : 

impesiog inte France, — . this case the rate of rebate Ship-repsiring Industry. 

will per cent. of the loss in the rate of exchange ship- iring industry in South Wales : 

until the 31st inst. Doubtless this differentiation is due | tinues co Sane N, compeaetivell wee time. Work is 

to the greater ages erm of the franc in terms of dollar | not too plentiful and news comes this week of an order, 

as compared with sterling exchange, and is intended to | estimated to be worth £25,000, having gone from Barry 

—s prices of the two coals in the French market. to Falmouth. The steamer concerned is the s.s. Prussen, 
ese rebates, of course, will only be paid for coals im- | of 5082 tons net register. She came-to Barry early last 

ported according to purchases approved by the French | week to undergo extensive repairs, but, owing to a dispute, 


ing electrical and mechanical engineer, and also undertaking the 
inspection and testing of electrical and steam plant. 

WE are asked to state that Barimar, Limited, has now opened 
service depéts in Birmingh Manchester, Newcastle, and 
Cardiff, at each of which its special metallurgical welding process 
will be in operation, 


current values will be seen when it is stated that best 
steam large coals are 107s. 6d. to 110s., best smalls 90s., 
best anthracite large 117s. 6d., best machine-made cobbles 
and machine-broken nuts 120s. to 122s. 6d, rubbly culm 
55s., and duff 30s. to 35s., while patent fuel is 95s. to 100s. 











PRESENTATION AT KitmarnocK.—The staff of Andrew 
Barclay and Co., Limited, held a supper and dance at the Art 
Galleries, Kilmarnock, on the 10th inst., to mark the completion 
of fifty years’ service with the firm of Mr. David Orr, the present 
cashier. “Opportunity was taken of the occasion to present 
gifts to Mr. and Mrs. Orr. 


Society or Encrneers.—The following’ are the premium 
awards for papers read or published: by the Society during 
1920 :—The President’s Gold Meda], to Mr. R. H. ingham, 
for his on ‘‘Some Engineering Work Done by the. 277th 
Railway Company (R.E.) in France and Belgium During the 
War;” the Bessemer Premium, £5 5s., to Mr. H. Banks. for his 
poner on “* Blackpool Sea Coast Defence Works ;’’ a Society's 

remium, £3 3s., to Mr. Alfred S. E. Ackerman, B.Sc. (Eng.). for 
his paper’on ‘‘The Physical Properties of Clay ;”’ and the 
Burnard Geen Premium, open only to members of Associated 
Societies, value £5 5s., to Mr. A. E. A. Edwards,, Wolverhamp- 
ton and District Engineering Society, for his paper on “ Fuel 
Economy.” 

CaTALOGUES FoR Revat.—The artment of Overseas Trade 
announces that the British consul at Reval suggested, in a recent 
despatch to that Department, that United Kingdom firms inter- 
ested in trade with Esthonia might find it useful to forward 
copies of their catalogues to the British Consulate for use in 
dealing with inquiries as to the names of manufacturers and 
suppliers of particular goods. and for distribution amongst the 
leating local firms and the Manufactrers’ Association in Reval. 
Apparently the Consulate is well supplied with particulars as 
to the goods British firms can offer, but very few catalogues 
with details from the firms themselves are available. It is 
requested that those sending catalogues should address them 
direct to his Majesty’s Consul, British Consulate, Reval. 


Coal Department. the ship left Barry on Saturday last for Falmouth, where} Tue Coat Resources or THE British Emptre.—At the 
she will go into dry dock and be under repairs for about ap pe time the question of coal is of great importance, and it is 
ully recognised that the nations, the coal production of which is 


two months, It is understood that the dispute concerned 
the request of the owners to be allowed to have the work 
done on the double-shift system in order to expedite the 
repairs, but one of the workmen's leaders denies this. 
Whatever the dispute was, however, the order has gone 
from this district, and it means the loss of considerable 
employment. 


Coals for Ex-Enemy Countries. 


Since writing last week, colliery companies have 
been notified by the Secretary of Mines that restrictions 
upon the export of Welsh coals to ex-enemy countries, 
except Soviet, Russia, have been removed, but, of course, 
exporters have to comply with the usual formalities of 
form-filling in order to secure release of coals. The fact 
that coals can be shipped to such destinations as are 
affected by this devision has not been accompanied with 
feelings of much pleasure, although a certain amount of 
relief is felt, as it is not expected-that for the present at 
any rate much fresh business will accruea The question 
of security regarding payment is a very important one, 
and the present is not a time when exporters can afford to 
take risks. The price of coal is high, and an ordinary 
cargo of 3000 to 4000 tons involves a considerable sum, 
making it very imperative that credit should be opened 
in this country before shipment for the value of the cargo. 
&e. Furthermore, it is realised that in the future German 
coal will be a competitor of no mean order, and American 
coal may also be a factor to. be reckoned. with, although, at 
the moment reports from abroad show that the demand for 


largest, will take dominant positions. A new publication of the 
Imperial Institute on this subject is therefore most opportune. 
It is the fifth of the series of monographs on mineral resources, 
with special reference to the British Empire, which are being 
issued under the direction of the Mineral Resources Committee 
of the Imperial Institute, of which Viscount Harcourt is chairman. 
The monograph on coal has been written by Mr. J. H. Renaldson. 
M.I.M.E., vou published by Mr. John Murray, price six shillings. 
The volume contains full information on the coal deposits of the 
Empire, localities being shown on twelve specially drawn maps. 
The geology of the depositsisfully described, and a large number of 
analyses of coal is recorded. The estimated reserves of coal, and. 
in those countries where coal mining is carried on, the statistics 
of coal production are also given. There are descriptions of the 
origin and growth of the coal industry in each country and of the 

t pro; made in the chief producing countres during the 
last fifty years, which is discussed and graphically shown by 
diagrams. ‘Lhere are also general tables giving the annual coal 
production for recent years of the principal countries of the 
world, their domestic consumption, imports and exports, and 
their actual and probable reserves. There is, in addition, a 
table of coal reserves shown by continents, the British and 
foreign totals being separately tabulated. The monograph con- 
cludes with a list of references to all the more important publica- 
tions on the coal deposits of the Empire, 


Current Market. 


The coal market displays no improvement, but 
rather the reverse. The tone all round is very quiet; and 
orders from abroad are very few. The stocks possessed, 
and the expectation that prices are likely to fall still 
further, are keeping buyers from operating, and:there. does 
not appear to be much prospect of activity reviving for 
some weeks. Work at the docks has this week been ham- 
pered to some extent by severe wintry weather, but con- 
sidering all the conditions, collieries have been kept working 
very well and prices have kept up better than might have 
been expected.. Values are, however, irregular, and tend 
to decline. . 
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Export. 


»_, 93)- to 96/- 
96/- to 100/- 


93/- 
96 - 


90/- to 100/- 
100/- 
89/- to 92). 


95/- 
93 /- 
96 /- 
93 /- 


45/- 
50/- to 60/- 
75]- 


Neutrals. 
95 j- 
85 /- 
80/- 
70}- to $9/- 
95/- 


80)- to 85/- 
70/- to 80/- 
95)- 
90/- to 100/- 


83/2 to 33/8 
82/8 to 33/2 
31/8 to 32/2 
31/8. to 32/2 
31/2 to 32/2 
28/8 to 80/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26/8 
23/2 to 24/2 
87/2 to 87/8 
33/8 to 84,2 
65/9 


105/- to 110/- 
100/- to 105/- 
100/- to 105/- 
95/- to 100/- 
100/- to 105/- 
97/6 to 102/6 
95/- to 100/- 
90/- to 95/- 
87/6 to 90/- 
80/- to 85/- 
97 /6 to 102/6 
100/- to 105/- 
85/- to 90/- 
90/- to 95/- 
60/-'to 65/- 
55/- to 60/- 
180/- to 200/- 
90/- to 100/- 
55/- to 57/6 





115/- to 120/- 
110/- to 115/- 
105/- to 112/6 
100/- to 107/6 
117/6 to 122/6 
117/6 to 122,6 
97/6 to 100/- 
92/6 to 95/- 
30/- to 35/- 
50/- to 55/- 


95)- to 109/- 
90/- to 95/- 
60/- to 70/- 
65/- to 75/- 
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i } d Fuel 
Current Prices for Metals and’ Fuels. 
IRON ORE. STEEL (continued) * FUELS. 
N. W. Coast— N.E. CoastT— Home. Export. ; 
Native 59/- to 70/- £ad 2nd ROOTLANDY 
+ Spanish ... . 50/- Ship Plates 2410 0 tunioaa to ee 
7a Siren ey Angles... . aero etl A (f.0.b, Glasgow) —EM ... ., on 
N.E. Coast Boiler Plates ... 31 0 ; . ; m ‘ Splint ; 
~spsret if.) 49)- to 50 tic Sate: con . 4 0 299 9 9 | AYSSHIRE— 
Cc. j- eo soe 
Fish-plates 30.0 0 34.0 0 Wo-b Pory) Splint 
Fs: oe ee ae tT CRS Channels... AB sta 24 5 0 see “* 28 0 0 Fr ae oe P sf 
Hard Billeta ... .. £310 Oto £24 0 0 FESHIRE— 
si hte Soft ,, . £2110 0 to £22 0 0 (f.o.b, ences or Burnt: 
Home. Export. 1 island)—Steam ... ... 
£ ad, £ a H.W, Coane Screened Navigation ... 
ScoTLaND—a Bee Unsereened Pia CRE 
Hematite ... Seieg + of Mai _ Heavy Rails ... 20:0) ew ja Scatiiliiietns ” 
No. 1 Foundry ... Se eee ee Light SB° 09 wee 0 '0 Rica: Sieleey si Sell Miles 
adi x 13 0 0 612 6 Billets ; 189" @ ba Uploriee (f.0. )— Rest Steam 
NEC Ship Plates .... wt Oe Secondary Steam ... 
-E. Coast— Boiler 29 0 0 #8 Screened Bunker ... 
Export.  Mecadighig dca Unsereened ... ... ,.. 
Hematite Mixed Nos... 13 0 0 ... ... 1310-0 | MANCHESTER (Prices irregular and wnceriain)— 
No. 1 13 2 6 13 12 6 Bars (Round) .. £25 to £30 ENGLAND. 
Cleveland — » (others) . £24 to £28 ~N.W. Coast— 
= Hoops (Best)... ... Me 8 on ue WN ne ies enters 
6p » (Soft Steel) S85 7Gu Rai. -- Household “si 
ae Mae RR, pe 1117 6 Mei 
No. 3 G.M.B. 1l 5 0 i Plates... aan . £26 to £30... ... Coke a wi} adieu 
No 4 Forge 1 5 Oo 127 6 » heses Bolles). re ey ree 24 NorTHUMRERLAND— 
Mottled... ... 11 5 0 11.10 Q | SHEFFIELD (Prices irregular See pdicnte ta Home. 
Bustiers [5 76 ni Siemens Acid Billets .. 26 00... ~ Best Steams ... ... 36/2 
eee, Bessemer Billets ... 2510 0 = Second Steams 33/- 
Staffs.— Hard Basic 20 0 is ana she poi 
All-mine (Cold Bla-t)... £19 5 0 to £1912 0 Soft ,, 23 0 0 = may SEN - 
Grey Forge ... BO ¢@ 24: Se, Hoops (Iron)... ...  ... 34 0 «0 = ouseho aoe g 
Part Mine ... ... ) . pee oe » (Steel)  .. .. 3300... - DurHaM— 

»» Foundry No. 3 . ot Hepthcierges MIDLanns (Prices irregular and uncertain)— Best Gas... ... ... 36/- to 37/- 
Northampton—* * Mild Finished Bars ... £21to#23 0. 00 = Seoond ... ... oer 36/- 
Foundry-Nos.2 and 1 £12 5 0 to £1212 6 Bess. Billets and Bars... £18to£19 ... ... _ Household .., ... - 

Hoo 3010 0 a Foundry Coke... 70/3 
» Nos ... £12 0 Oto£12 5 0 PS ase one ons see ose = 
Forge ... ... £11 5 Oto £1110 0 Tube Strip... -- $3.0 0 2 ireuratedibetcer 
wat Be Angles... ... 240 0 _ SHEFFIELD— 
Derbyshire— Joists... 2% 00 - S. Yorks. Best Steam Hards 
No. 3 Foundry - £18 0 0 Wire Rods 7 0 0 we Derbyshire Hards 
Forge ... ... . £12 5 0 Seconds... ....... . 
Lipeolnshire— ———_——_ — es Colbbbes: 088i. tise Hite 
Puls. fi. oe an BS Wee oiaz wiecognds ak te? os 
oundry... ... ... .. £1815 0 to£14 0 0 NON-FERROUS METALS. Washed Smalls 0. 2... es 
Forge . ws we £12 7 6 to £1212 6 sce Best Hard Slacks... 2. 0.0 0.. cee wee 
N.W. Coast— Tin-plates, LC.,20by 14... ... . ss — 86/- to 41/6 ne Saag eal GR 
N. Lanes, and Cum.— Block Tin (cash)... ... 0... 2 us se = £21210 0 Soft Nutty 5, 5... a 
Hematite Mixed Nos.... £1415 0 * {three months) ... 216 0 0 a set Sekatcne aiiel 
Special ... . £1515 Ot. £1615 0 Copper (c#sh)... ... ... 7515 0 ee See eT 
,» _ (three months) 7510 0 ge dee ies ce 
Spanish Lead (cash) ... ... ... ... 2 0 0 » Best Silkstone... .. 
MANUFACTURED IRON, »  (threemonths)... ... .. .. 2% 5 0 Mast Parance Cobo 
SG Re er ee 2 00 ‘ 
H ~ SOUTH WALES. 
eon. pen 11 (three months)... 2915 0 | canner 
SoorLanD— Steam Coals : 
MANCHESTER— 
Sy isis ge 330 0 | Copper, Bost Selected Ingots .. tele bee = cas 
Angles it 30 0 0 32 10 0 ” > il soe 00 «eee a ; : Best Dry L en Ce sie 
Tees Hike 3 31 0 0 a 3310 0 ” Strong Shee ooo cee ee eee tee : Dry sa os 
ys Loco Tubes & 01 6 Ordinery Dey Lange 
N.E, Coasr— Brass Loco Tubes Jancortain 014 Rees Gack ele sTiaage: Sa 2. 
Crown Bars ... at’ BF 100 3210 0 a St 018 Western Valley 5, ... ... 
Best ,, a 3310 0 - : as Best Eastern Valley Large 
Lead, English as £5 0 0 
Angles ... ... 3015 0 8210 0 Senlgn 23 10 0 Ordinary » 
Teen? cee 8110 0 83 10 0 7 wits Best Steam Smalls ogee 
Lancs.— ” 
Washed Nuts deli 
Crown Bars ... ... Se - “ESL Me 
Hoops baie Taree BD, ii Wivstben ire — No. 3 Rhondda Large... ... 
3. Yours.— FERRO ALLOYS. ae . amen | 
Crown Bars ... 9B.10 Os 5 _ (All prices now nominal). ie » Through 
alee, ods Ms ae Tungsten Metal Powder 3/8 per Ib. » ‘Smalls .., 
MIDLANDs— Ferro Tungsten... ... 2/7 per Ib. Coke (export) wen, 9046.4 1069 
wom we se ge i oa 3 oo Per Ton. Per Unit. Patent Fuel DS 
om mea Oe. — Ferro Chrome, 4 p.c. to6 p.c. carbon... £44 15/- Pitwood (ex ship) 
Nutand Bolt Bars ... 2810 0 - » 6 p.c. to 8 p.c, ” £A2 15/- Swansza— 
Black Sheets (dbis.) ... £2610 Oto £27 0 0 é Spetoldpe 4 £40 15/- Anthracite Coals: 
Galv. Sheets 24 W.G. 9 Specially Refined ee Ee ao 
(f.0.b. L’poo! nee ae © ed - Max. 2 p.c. carbon... .. £92 to £93 32/- WS 8 ioe ais yee ig: 
Gas Tube Strip . £32 0 Oto £34 0 0 ee), ae ...£107 to £108 —39/- Red Vein ee 
wae » 0°75 p.c. carbon .. + £124 47/- Big Vein 2.00... en 
» carbon free .., --. 3/- per Ib, Machine-made Cobbles ... 
STEEL. Metallic Chromium - --. 7/6 per Ib, Nuts... Oa ee Si 
Ferro Manganese (per ton) £87 home, £47 export. RE os ae? cs. cae. ace. tan 
Home. Export. » Silicon, 45 p.c. to 50 p.c. ... ...£20 to £21, scale 8/6 per POO ten,,.004 aS hia aie 
oa a: & 2s. d, unit. Breaker Duff 
ScorLanD— ” ” 75 p.c. «£28 to £29, scale 12/- per Rubbly Culm 
Boiler Plates ... ee. on ee unit. 
Ship, £2 10 Oto £31 10 0 £32t0£40 »» Vanadium ..+ 45/- to 47/6 per Ib. Bteam Coals ; 
Angles, & £2410 Oto £27 0 0 £80to £35 » Molybdenum .,. .-- 9/- per lb, large ... 
Black Sheets ... £3210 0 33 0 0 Nickel (per ton) vue £230 Seconds ... ... ... 
Galvanised Sheets... 3300... 1. .. 3600 Cobalt =... - «. 20/- to 22/- per Ib, Smalls a 
Aluminium (per ton) .. £185 export. Cargo Through wee ede nee ane 
“Net makers works. ® Per ton f.o.b. * Glasgow, Lanarkshire t Delivered, ° Except where otherwise indicated coals are per ton at pit for in’and >nd f.0,), 


for export, and eoke is per ton on rail at ovens and f.0,b. far export, 
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CURRENT PRICES. 


We desire to call the attention of our readers to the fact 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page. To avoid 
unnecessary folding, we suggest that envelopes not smaller 
than foolscap size should be used, 














Belgian Engineering Notes. 
(From a Correspondent in Brussels.) 


Productior, 

THE steady increase in the metallurgical produc- 
tion has had a contrary effect from that anticipated when 
it was suggested as a remedy for the economical crisis that 
the country should produce as much as possible for export. 
The general output is now rapidly overtaking the pre-war 
totals and it is becoming somewhat difficult to dispose of 
supplies, for the reason principally that home consumers 
have been resisting the speculative movement and foreign 
buyers are in less need of raw material than was the case 
afew months ago. The falling off in metallurgical] activity 
in France has considerably reduced the importance of that 
country as a market for Belgian products. Now that pro- 
ducers must look for customers the situation has entirely 
changed, and the speculation which kept up prices at an 
inflated level has given way to competition, with the result 
that there is a general sagging of prices. This state of 
things is having a marked effect upon the Belgian manu- 
facturing industries, which are able to obtain abundant 
and relatively cheap supplies, whereby constructive engi- 
neering firms find themselves in a satisfactory position. 
In a general way, therefore, the situation is far better than 
itisin France. It is true that the demand is very restricted 
for everything, and the public continues to hold aloof in 
the belief that by so doing it will accelerate the downward 
course of prices, but the only effect is to encourage manu- 
facturers to take advantage of their special facilities to 
manufacture for markets in which they are particularly 
favoured by the exchange rate. It is to be remarked also 
that while Belgium has the advantage of comparatively 
cheap raw material it has so far enjoyed an immunity from 
labour troubles. Wages have been advanced and the 
hours of labour reduced, but the efficiency of the workmen 
and the production do not seem to have been greatly 
impaired, and in comparison with some other countries 
the conditions of manufacture in Belgium are distinctly 
economical. The men seem to have made up their minds 
that it is in their interest to justify the higher wages by 
keeping up the standard of production, and the relations 
between employers and operatives are as good now as they 
have been at any time during the past two years. 


Motor Show. 

The improved position of manufacturers ax 
regards foreign competition is observable at the Motor 
Show being held in Brussels, where they appear fully to 
hold their own in an industry which is passing through a 
serious crisis. The collapse of the motor trade in France 
was due to the refusal of buyers to pay the increasingly 
high prices asked for vehicles. This attitude has long been 
specially pronounced in Belgium, where manufacturers 
met the difficulty by boldly reducing prices, and they have 
been able to embark upon this price cutting and secure 
custom because the cheaper cost of raw material permitted 
of their bringing down prime costs. The refusal of buyers 
to purchase anything except what is absolutely necessary 
is part of an organised campaign to bring down prices to a 
pre-war level; but while that is obviously quite out of the 
question it is probable that values are weakening more 
rapidly in Belgium than elsewhere. At the same time that 
raw material is cheapening it is a common experience to 
find men keeping up the rate of production with shorter 
hours. Consequently, the cars turned out by Belgian 
firms compare very favourably with those shown by foreign 
manufacturers, of whom quite a large number exhibited 
at Brussels, because it is the only show being held on the 
Continent this year. Great Britain, France, Italy, and 
other countries were well represented. Considering that 
only two years have elapsed since Belgian firms were able 
to start re-equipping factories that had been stripped of 
everything, it is really remarkable that they should have 
made so much headway. Out of the long list of pre-war 
motor car firms there was scarcely a single one missing. 
and the chassis exhibited were generally of much better 
construction, although with few of the novel features with 
which manufacturers abroad endeavour to give originality 
to their cars. Being hel by the exchange rate, there is 
no doubt that the Belgian firms are particularly well 
placed for competing for foreign trade; but, on the other 
hand, they are threatened with the overwhelming importa- 
tion of German accessories, which are being offered at such 
low prices that even excessive import duties fail to keep 
them out. 


The Congo. 

While industries at home have been re-esia- 
blished under great difficulties to the extent that the 
country’s economical situation is appreciably better than 
that. of France, the African territories are being much 
neglected on account of the lack of the necessary capital 
for colonial development. The fate of the Congo is there- 
fore giving rise to a good deal of concern, and a congress 
held during the = week severely condemned the want of 
enterprise, and fears were expressed that, unless something 
was done to encourage Belgian participation, the Congo 
would eventually pass more or less into British hands. So 
long as the conditions were favourable fdr speculation at 
home capital was employed where it would be immediately 
productive, but now that the opportunities are restricted 
every effort is being made to re-awaken public interest in 
the Congo, which has always been regarded as offering a 
particularly large market for Belgian manufactured goods. 
The Government has done much to open up the country 
and prepare the way for private enterprise ; but, judging 
from statements made at last week's colonial congress, it 


would appear that the propaganda work is benefiting more 
particularly British firms. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications 
Sales Branch, 25, South 
at ls. each. : 

The date firs: given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





the Patent Office 


may be obtained at 
ypton-buildings, Ch y-lane, W.C., 








INTERNAL COMBUSTION ENGINES. 


153,401. A 19th, 1919.—Sparxina Purves, W. Miller, 
‘*Elmbank,” Park-terrace, Dunston-on-Tyne. 

Tuts invention relates more particularly to a sparking plug 
of the type in which the central electrode is formed with an axial 
passage which extends from the sparking end of the plug towards 
the opposite end. Combined with the central electrode is a 
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second electrode formed with a ball-shaped end. The spark 
gap is in between the two electrodes. In both drawings which 
show alternative constructions of the plug the inner portion A 
of the central electrode is tubular. The outer portion B of the 
central electrode is solid, The other electrode is formed with the 
ball-shaped end C.—November 11th, 1920. 


153,429. September 18th, 1919.—Lusrication anp IGNITION 
SysTEMs or ——— ComsBusTIon ENGINEs, alge 
Motor and gineeri Com (1906), Limited, and 
E. Eckersley, both of Skscent, Bathport, Lancashire. 

The object of this invention, which relates to the lubrication 
systems of internal combustion engines, is to provide an improved 
safety device of the kind wherein the ignition current is cut off 
automatically when the lubrication system fails, the oil pressure 
ouppering @ spring loaded = or diaphragm which drops 
when the lubrication fails, and earths the magneto circuit. The 
piston carries an insulated disc to which the magneto earthing 
wire is attached and which is arranged to make contact with 
part of the engine when the piston drops. By this means when 
the engine is at rest the disc is earthed, and to break this con- 
nection for starting the engine an insulated plunger is adapted 
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to be pressed against the disc which then holds the disc 
up from contact to earth, and thus allows sparking to take 
place. No extra switch is required with this device to 
stop the engine in the ordinary course. All that is neces- 
sary is to depress by hand the piston to which the disc 
is attached to cause it to come in contact with the body, 
thus making contact with earth, and thereby short circuiting the 
magneto, when the engine will stop. In operation, the finger A 
is out of contact with the earthed casing B as long as the oil 
pressure supports the piston C, but it makes contact when the 
pressure drops sufficiently for the spring D to overcome it, 
thereby switching off the ignition and saving the engine from 
a N, ,, 





llth, 1920, ; 


153,531. April 21st, 1920.—Tue Frxine or GuDGEON PINs IN 
Pistons, F. Smith, 4, Basil-street, Rusholme, Manchester. 
The main objects of this invention are to obviate breakage 
or distortion of the skirt or trunk type piston when inserting or 
removing the gudgeon pin, to eliminate hammering due to 
looseness of the gudgeon pin before or after wear takes place 
and to reduce the possibility of distortion or wear in the gudgeon 
0 holes in the piston. The a at pin is fixed in position in 
oles in the piston by two screw bolts, which are under tension 
and adapted to draw the gudgeon pin against the bosses at the 
places where the working pressure transfers itself from the piston 
to the gudgeon pin, the holes being situated .at the sides of the 
piston and the screw bolts being insertable and removable from 
the closed end of the piston and being locked against rotation. 
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on the pin is prevented and wear or enlargement of the holes 
to a minimum, with the result that when 
the gudgeon pin becomes necessary, a standard-sized pin 
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can be readily fixed in position. The arrangement is particularly 
applicable to soft meta! pistons, such as those made of aluminium 
an and employed on motor vehicles or aircraft.—November 
11th, 1920, 


DYNAMOS AND MOTORS. 


July 31st, 1919.—Execrric Motors, A. Heurtebise, 
11, Rue de Chartres, Neuilly-sur-Seine, France. ‘ 

This invention consists in a mechanism which utilises tho 
magnets of an electric motor to operate a mechanical brake 
operating on the shaft of the motor and a switch with or without 
a starting resistance. The magnets A are bored to receive soft 
iron cores B, which are connected to the levers C. Each lever 
carries at its end a shoe D. Thus when the current is broken 
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the shoes D act automatically as brakes on the shaft. To obtain 
the automatic make-and-break switch insulated terminals 





KE, E and F, F are fitted on the motor casing with which con- 
ductors G and H, insulated and mounted respectively on the 
levers C can be put into electrical connection when the soft iron 








cores are attracted. An arrang t for a starting resistance 
switch is also described in the ification.— NV. ber Ist, 
1920. 


TELEGRAPHS AND TELEPHONES. 


153,532, April 15th, 1915.—Dervices ror CoNnTROLLING 
Etecrric DiscHaRGEs THROUGH VaPourRs, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 4, 

The chief object of this invention is to enable current-con- 
trolling apparatus to pass relatively large amounts of energy, 
and to enable a very feeble current, as, for example, the variabie 
current of a telephone transmitter, to contro] directly and to 
vary a powerful oscillating current. An alternating current 
or other variable current periodically falling to s potential too 
low to support an arc is employed to operate a succession of 
such arcs, and the starting of the successive arcs is timed in 
accordance with the potential of an eletrical field established in 
the path of the arcs and varying in accordance with the varia- 
tions of the current to be amplified. The device comprises ar 
envelope consisting of glass or quartz, and containing a body ot 
easily vaporisable material A, for example, mercury, and main 


N°153,532 





anodes B, C consisting of graphite, tungsten, or other highly 
refractory material, current being conveyed to all these elec- 
trodes in the usual by leading-in wires, sealed into the 
wall of the container. A vapour arc emanating from a refractory 
cathode operating at incandescence, is used. The cathode D 
consists preferably of a highly refractory material, such as 
tungsten, and is heated by a current introduced by conductors 
E, E.. The mercury A is vaporised and ionised by the elect 











Thus it'is claimed that even when’ employing a gudgeon pin 
whigh is o sliding St in the piston holes, hagsmering of the piston 


emitted from the cathode D. Above the arcing space is provided 
a ing chamber F, the size of which is adjusted to give the 
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proper mercury pressure for the best operation of the device. 
In some cases, external cooling, such as a circulating oil bath or 
an air blast, may be used to control the temperature. A charge- 
controlling grid G is arranged between the electrode D and the 
anodes B and C.—November llth, 1920. 


153,405. August 2ist, 1919.—ALTERNATING-CURRENT RELay, 
Automatic ‘Telephone Manufacturing Company, Limited, 
Milton-road, Edge-lane, Liverpool, and G. W. 
**Glencairn *’ Chase, Green-avenue, Enfield, Middlesex, 

The present invention relates to an alternating-current relay 
for use in telephone systems, which, it is claimed, will not 
chatter on alternations or reversals of current. ‘The's 
parts comprise the core A on which is wound a coil B. To one 
end of the core is fitted the L-shaped yoke C, which extends with 
its free side parallel to the core. On the yoke contact springs 

D, E and F are mounted, the central spring E being operated by 

means of the armature G pivoted to the end of the yoke to break 

connection with spring F and make connection with spring D, 

when the relay is operated. Between the core A and the arma- 

ture G a U-shaped magnetic member H is secured by a screw K 


N° 153.405 





N°153,499 


ee 





E 
mice 





by 








= 
— 








B 


ad 


the plate is obtained. by,.a rolling over jor bending of the 
portions of metal between the ‘slits in & direction at 
right angles to the plane of the plate, instead of bending or 








stretching such portions in the plane of the plate. The expanded 
metal provides effective keys or holding edges for the concrete 
or plaster. Tension members or reds‘C may be secured_in,the 








coils. The glowing cathodes:G are fed from auxiliary windings H 
of the transformer ; any regulating resistances for these auxiliary 
circuits can be provided and be also built into the container K. 
The container is co d of iron, and resembles a trans- 
former casing. The depositing ts consist of a smokestack L, 
which is electrically connected with the transformer casing K. 
The smoke gases rising in ‘the stack are thug .exposed to the 
electrostatic field formed between the high-tension electrode M 
and the stack, whieh acts.as the depositing electrode.—Noven.ber 
4th, 1920. 


153,101. August Ist,.1919,—Kxryiess Locks, Sir W. G. Arm. 
strong, Whitworth and Co., Limited, and L. J. le Mesurier, 
both of Elswick Works, Neoreestoupon-T ne, 

The object of this. invention is to provide an improved keyless 
lock which is especially suitable for locking the change. 
8 lever or clutch pedal of an automobile. It may, however, 
also be used for locking the throttle apparatus of engines, and 
electrical switch gear mechanisms. A is an arm which rotates on a 
cylindrical part B having in it a hole C. Mounted in the arm A 
is a bolt D, one end of which enters the hole C, while the other 
end is provided with a knurled head E, On the bolt are pro- 
jections F adapted to pass through slots in rings G which can 
independently rotate about the bolt and which are provided 
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145,784. 


to the core A. One of the limbs L of the U-shaped magnetic 
member is provided with a copper slug M, while the other limb 
N is laminated ; for simplicity in construction the laminations 
consist of saw-cuts, one such saw cut being shown at P. The 
effect of the arrangement is such, it is stated, that the laminated 
limb tends to respond almost instant yusly to changes of 
magnetic flux in the core, whereas the copper slug, due to the 
current induced therein tending to oppose the change of flux, 
retards the change, and therefore when the flux through one of 
the limbs is zero, the flux through the other limb will be an 
appreciable amount, the result being that the armature will not 
fall away on alternations or reversals of current, and therefore 
the connection between the springs E and D will not be broken. 
—November llth, 1920. 








TRANSMISSION OF POWER. 


153,431. September 19th, 1919—A Device For SECURING 
Etgectric Castes, Crompton and Co., Limited, and W. F. 
Jones, all of Arc Works, Chelmsford, Essex. 

This invention relates to a device for securing the wire or strip 
armouring of electric cables to the box into which they are being 
led. in such a manner as to ensure a reliable fixing with good 
earthing contact. of a nature adaptable to various diameters of 
cables. The cable is led into a tox through a group of apertured 

Jaminations A in which the apertures increase progressively in 

diameter upwardly of the group. These laminations are prefer- 

ably fornied of miild steel, Bis a special earthing lamination of 
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July 2nd, 1920.—-A Device ror Crostne THe Tar 
Hote in Smevtisc Furnaces, Fried. Krupp Aktien- 
geselischaft, Essen, Germany. 

This invention relates to a device for closing the tap hole in 
smelting furnaces. When the tap hole is open, the parts assume 
the dotted position shown, in which they are held by the counter- 
weight A. When the tap hole is to be closed, the plug, which is 


N° 145,734 


ends of the sheets as shown.— November 11th, 1920, 


MINES AND METALS. 
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copper, which is connected to an earthing terminal C. D are the 
bolts for clamping together the several laminations and attaching 
same to the box E. fF is the armouring and H are the 
insulated cores. For a cable with a single armouring a thin 
copper lamination B is placed at the top of a group of laminations 
A and the armouring F is bent into contact therewith. Slots K 
are formed in the lamination B and the tongues of metal thus 
formed are bent down into the inverted truncated conical space 
formed by the apertures in the laminations A. Other arrange- 
ments of the device for lead-covered cables and for double 
armouring are also described in the specification.—November 
llth, 1920. 


BUILDING. 


153,499. January 19th, 1920.—ExpanpEpD Merar, P. J. 
MacDermott, 43, Bamford-road, Didsbury, Manchester, 
and C. J. Crockett, 17, Norwood-road, Stretford, Man- 
chester. 

The object of this invention, which relates to expanded metal 
adapted for use as a reinforcement for concrete and a lathing 
for plaster, is to produce a metal which does not fracture during 
the expansion process and which provides effective keys for the 
concrete or plaster. The sheet of metal A is acted upon by dies 
which slit it with U or channel-shaped slits B, which face in 
opposite directions and have two extremities from two U’s in 
one row projecting within each U of an adjacent row. Between 
each pair of rows of U slits, there is a continuous strip of unslit 
material across the plate. The dies give the slitted portion of 


the plate a small set or displacement so that the plate can be 
read'ly extended by pulling on the ends. There is, it is stated, a 
turning or twisting of the metal during extension, but no ten- 
dency to fracture the metal by a transverse stress as in many. 
forms of expanded metal: or, in other words, the extension of 





composed of loam, is placed on the spike B and then the entire 
device swung downwards by pulling down the handle C. In its 
descent the plug moves over a steep downward path shown by 
dot and dash lines and plunges only towards the end of its 
closing movement into the metal issuing from the tap hole.— 
November Lith, 1920. 


MISCELLANEOUS. 


145,481. June 21st, 1920.--Recriryine ALTERNATING CUR- 
RENTS, Siemens-Schuckwertwerke, Gesellschaft mit Besch- 
rankter Haftung, of Siemer.stadt, near Berlin, Germany. 

This invention relates to rectifying installations for the trans- 

formation of alternating current into high-tension continuous 

current, such as is used, for instance, for gas-purifying plants. 

The transformer and glowing cathode are together built 

into one container, which, besides the low-tension current 
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leads for the transformer, has only one single high-tension | 
current connection. By this means the greatest safety against 
accidents is secured. At the same time transformer and valve 
tubes can be insulated and cooled by a common oil bath. 
A is the active iron of the transformer, B its primary and C its 
secondary windin 
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with milled portions so that they can readily be turned. A 
spring H tends to hold the bolt in engagement with the hole C. 
Whilst the bolt is in the position shown, the arm A cannot be 
turned round the part B, The arm is shown as having formed 
upon it a pair of jaws which embrace the change-s lever K 
of an automobile and lock it in the neutral position. When the 
change-speed lever K is to be released the rings G are turned 
into the correct positions to allow the bolt D to be withdrawn 
from the hole C against the pressure of the spring H. The rings 
G may be engraved with letters, by which it may be ascertained 
by any one who knows the uired combination of letters or 
devices when the rings are in the ccrrect positions.— November 
Lat, 1920. 








Forthcoming Engagements. 





TO-DAY. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, St. 
James’ Park, S.W.1. Paper: ‘‘ Thermodynamic Cycles in 
Relation to the Design Future Development of Internal 
Combustion Motors,” by Dr. William J. Walker. 6 p.m. 


Junior IxstituTion or EncineERs.—Royal United Services 
Institution, Whitehall, S.W.1. Presidential address: ‘‘Some 
Reflections on our Industrial Situation,” by Right Hon. Lord 
Weir. 7.30 p.m. 

InsTITUTE OF METALS: SHEFFIELD LocaL Section.—Mappin 
Hall of the University of Sheffield, St. George’s-square. “Some 
Alloys in the Foundry,” by Mr. J. Kent Smith. 7.30 p.m. 
West or Scortanp Iron AND Street InstrruTe.—Societies’ 
Room, No. 24, Royal Technical College, George-street, Glasgow. 


“Defects of Steel and their Detection,” by Professor J. H. 
Andrew. 7 p.m. 
Evectro-Harmonic Societry.—The Great Hall, Cannon- 


street Hotel, E.C. Smoking concert. 8 p.m. 

Nortu-East Coast Institution or ENGINEERS AND Suir 
BUILDERS.—Lecture Theatre, Literary and Philosophical Society, 
Newcastle-on-Tyne. Paper: ‘‘The Relation between Ship- 
building Production, Prices and the Freight Market,” by Mr. 
Maxwell Ballard. 7.30 p.m. 


MONDAY, DECEMBER 20rn. 
Tus Soctety or Engrxeers.—17, Victoria-street, S.W. 1. 
General meeting. 5.30 p.m. 
INSTITUTION OF AUTOMOBILE ENGINEERS: ScoTTisH CENTRE. 
-Royal Technical College, Glasgow. Paper: ‘Roads and 
Vehicle Maintenance,” by Colonel R. E. Crompton. 7.30 p.m. 


TUESDAY, DECEMBER 2!Isr. 
InstiruTE OF Marine EnGIneErs.—The Minories, Tower- 
hill, E. 1. Paper: ‘‘ Notes on the Management of Marine Diesel 
Engines,” by Mr. Homer McCririck. 6.30 p.m. 


FRIDAY, DECEMBER 3lsr. 


Junior INstTiTUTION OF ENGINEERS.—Caxton Hall, 8.W. 
Lecturette, “Drying Plant,” by Mr. E. A. Alliott. Lantern. 
8 p.m. 


WEDNESDAY, JANUARY Oru. 


LiverPoon ENGINEERING Soctety.—Royal Institution, Col- 
quitt-street, Liverpool. Paper: ‘‘ Water Power Problems,” by 
Mr. W. J. E. Binnie. 8 p.m. 


FRIDAY, JANUARY Tru. 


Junior INsTITUTION or ENGINEERS.—39, Victoria-street, 
Westminster. Lecturette: ‘‘The Indicator: Its Uses and 
Application,’’ by Mr. H. G. Pusey. Slides. 8 p.m. 


SATURDAY, JANUARY §8ru. 


InsTITUTION OF British FoUNDRYMEN : LANCASHIRE BRANCH. 
—College of Technology, Manchester. Discussion: ‘‘ Hard 
med by Mr. 8. Hurst. 

After the ting t 1al dinner will be held in the 
Albion Hotel, Piccadilly, Manchester, at 6.30 p.m. 





THURSDAY, JANUARY 27rTn. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
-street Higher Grade 
“Mr. W. A, 








88. 
which are connected through the conductor F with the secondary 





D are two valve tubes; the anodes E.of|;School, York. Paper: ‘ Distilling and Stills,’’: by 
Warner. 7.15 p.m. ‘ 
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PUBLIC NOTICES PUBLIC NCTICES! 
pplications are Invited Ra 

ge A Pr APPOINTMENT of an, OPTICAL The Engineer G nat Indian — Peninsula il 
ENGINEER as ASSISTANT MANAGER, asminvint icmEER. 

a _Mathemation) Tnedrument Om beerer et The Directors are pri repared to receive written 

_. 24 and 35, must have optical experience in a VACANT APPOINTMENT a Sennen ttendee ot 


modern scientifie instrument maker’s factory, must 
thoroughly understand manufacture of surveying 
instruments, and must be conversant with machine 
shop practice and production. Engagement three to 
fire years, subject to renewal. Salary not less than 
900 rupees Der Mensem or more, seoovting | to qualifica- 
tions and experience.—Apply, 5 he UE yo ay 


TARY. India Office, London, 8.W. 
undermentioned vacancies by the GOVERN- 


MENT of the GOLD COAST for two tours, 


each of twelve months’ service, with possible extension. 
First-class passages. Free quarters or a field allow- 





ivil Wectioers for Rail- 


way Construction REQUIRED for the 


ance of £7 10s. a month in lieu thereof. Liberal leave 
in Engl snd on full salary. 

erence No. Appointment. Qualifications. 
W/G.C._10,518 Good charge expe- 


District Engi- 

neers rience on railway 
construction. 
Salary, £800 a yea 


M’G.C. 10,520 yf ins Engi- Previous experi- 
. neers ence on railway 
construction. 
Salary, £600 a year. 


Candidates possessing the above experience should 
apply at onee, fa writing, giving age and brief details 
of past work, to the CROWN AGENTS FOR THE 
COLONIES, 4. Millbank, London, 8.W.1, quoting 
the reference num of the vacancy for which they 
make application. Applicants must have served in 
some branch of H.M. Forces during the late war, 
unless satisfactory reasons for not having done so can 


be furnished. 317' 
i Q ae 
ine STRAITS SETTLEMENTS for service 
in the PUBLIC WORKS DEPARTMENT 
for three years. with possible extension. Salary 550 
dollars 2 month, rising annually by dollars 2 
month to 600 dollars a month, with a temporary allow- 
ance of 20 per cent. for single men and 40 per cent. for 
married men. The sterling value of the dollar is at 
present fixed by the Government at 2s. 4d. Free 
passages provided. Candidates, aged 30 to 40, pre- 
ferably unmarried, must have had practical experi- 
ence on large modern ferro-concrete and other struc- 
tures. They must be able to prepare quantities and 
etimates and measure up variations, and also pre- 
pare ficures for certificates of payments on large works. 
—Apply at once, in writing. giving age and brief 
details of experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W.1 
quoting M/Straits 10,290. Applicants must have 
servel in come branch of His Majesty’s Forces during 
the late war, unless satisfactcry reasons for not having 
done so can be furnished. 3178 





Qreottiy: Surveyor Re- 
the GOVERNMENT of 


25 





PATENTS AND DESIGNS ACTS, 1907 AND 1919. 


Notice is Hereby Given that 


WILLIAM HARVEY MUZZY. of Edgewater 
bag Hotel, 5349, Sheridan-road, Chicago, County of 

State of Tlinois, United States of America, 
SEEKS LEAVE to AMEND the SPECIFICATION of 
LETTERS PATENT No. 138,563, granted to him for 
“Improvements in Vacuum Fuel Feed Devices.’’ 

Particulars of the proposed amendment were set 
forth in the Lllustrated Official Journal (Patents), 
issued on the 15th Decermber, 1920. 

Any porson or persons may give notice of opposition 
to the amendment by leaving Patents Form No. 19 at 
the Patent Office, 25, Southampton-buildings, London, 
W.C.2, within one calendar month from the date o 
the said Journal, 

« ~ re FRANKS, 
$195 Comptroller-General. 





PATENTS AND DESIGNS ACTS, 1907 AND 1919- 
CENTRIFUGAL GOVERNORS. 


[he Proprietor of British Letters 


Patent No. 102,949 of 1916 fs PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to work under it. It relates to a centrifugal 
governor formed as a belt pulley in which rolling 
weights attached to steel bands effect the movement 
of the control lever. 

Address : BOULT, WADE and TENNANT, 
111/112, Hatton garden, 


3168 London, E.C. 1 


PATENTS AND DESIGNS ACTS,. 1907 AND 1919, 
COAL-CUTTING MACHINES. , 
5 . eT 
[hel roprietor of British Letters 
Patent No. 106,779 is PREPARED. to SELL 
the PATENT or to LICENSE British manufacturers 
to work under it. It relates to coal-cufting machines 
of the type provided with a haulage chain and com- 








prises means for preventing the chain links jamming 
on the sprocket wheel 
Address : Messrs. BOULT, WADE and TENNANT, 


111 and 112, Hatton-garden, 
London, E.C, 1 


3166 


PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
WAVE MOTORS. 
[he Pro oprietor ot British Letters 





Pp Patent No, » 10 027 is PREPARED to SELL the 
ATEN CENSE British manufacturers to 
work checoeieg: ut relates to wave me a utilising 
he power of the sea waves. A floating body is 








oscillated by the waves and drives through suitable 
Searing and levers a dynamo or other machinery. 
Address ; BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
London, E.C. 1. 


A Reconstruction Reinforce- 


a107 





me NGINEE RS are INVITED to APPLY for PAR 
FORGHEE of “the WALKER- WESTON REIN- 
aie ENT, which offers scientific , economic 


antages over all srietieg types. alker. 
seston Graton is used by the Port of Lendon Auth 
; # on vast schemes of construction, with 
lighly watintactons resulta. Agents wanted in several 


districts, 


THE -WALEER-WESTON * tala Ltd, 
Wormwood-stree 


om ben” ia. 





‘| Tender-is not withdrawn. 





Gilboa 


Water Injection in 





PRINCIPAL CONTENTS OF THIS 





Dam and Shandaken Tunnel: 
New York Water Supply. 


New Italian Torpedo Craft. 





Lessons from Jutland. 





Institution of Mechanical Engineers. 





New Tramcar Brake. 
Studies in Tidal Power.—No. IV. 


Technica! Discussions. 











New Form of Long Span Crane. 
A Seven-Day Journal. 
Belgian Engineering Notes. 


ISSUE. 


Crude Oil Engines. 














PUBLIO NOTICES 


New port (Mon.) Education Com- 


THE TECHNICAL. COLLEGE AND 
INSTITUTE. 

PrixcrpaL : G. R. BENNETT, M.B.E., B.Sc. 

APPLICATIONS are INVITED for the — of 
LECTURER in MECHANICAL ENGINEER 

University Degree or an equivalent el is 
essential, and a special knowledge of internal com- 
bustion engines will be an additional qualification. 

Salary scale £200-£450 per annum, allowance for 
previous experience being made in fixing the com- 
menciug salary. 

Further particulars may be had from the Principal, 
to whom application should be sent as soon as 


possible 
T. ARTHUR EAVES, 
Secretary and Executive Officer. 
Education Offices, 
Charles-street., 
10th December, 1920. 3070 


()rdnance College, Woolwich 


(MECHANICAL ENGINEERING BRANCH). 
APPLICATIONS are [NVITED for the POST of 
DEMONSTRATOR, Salary £250 per annum, rising 
by Pg to £350.—Applications, stating age, qualifica- 





tio: &c., should be made in writing to THE 
« ‘OMM ANDANT, Ordnance College, Red Barracks, 
Woolwich. 3137 





* Water Supply Scheme. 
TENDERS FOR PIPES, &o. 
NDERS are INVITED for the —r oand 
DELIVERY of CAST IRON PIPES up 2lin 
with SLUICE. STOP 


loternal diameter, together 
ALVES, &c. The total weight of pipes will be about 
te 000 tons. Sealed Tenders, accompanied by a 


deposit of £300 sterling, will be received at the office 
of Messrs. Sir Alex. Binnfe, Son and_ Deacon, 30, 
Buckingham - gate, Vietoria - street, Westminster, 
S.W. 1, up to midday on the 31st January, 1921. 

Two copfes of the form of Tender, contract agree- 
ment, specification, and bills of quantities may be 
obtained by sending in an application with a deposit 
of £6 sterling to Messrs. Sir Alex. Binnie, Son and 
Deacon, and such deposits will be refunded when a 
bona fide Tender, accompanied by the specification, 
&c,, has been received by the Chairman of tif Jharia 
Water Board. The Board does not bind itself to 
accept the lowest or any Tender. 

. 8S. HEERNLE, 
Chairman of the Jharia Water Board. 
Dhanbad, E.I.R. (India), 3128 





TO CONTRACTORS. 


he Tottenham Urban District 


Council invite TENDERS for the DIVERSION 
of the ae epg Bg a Maing ge through the 
Goods Yard of the Midland Railway at South Totten- 
ham, and the CONSTRUCTION of a CONCRETE 
CULYERT in connection therewith, including MAN- 
HOLES, &c., and the LOWERING of the existing 
INVERT of the same stream under the Midland and 
Great Eastern Railways. 

Specification and quantities can be obtained upon 
payment of £1 deposit, which will refunded ou 
receipt of a bona fide Tender and the return of ali 
documents supplied by the Council, provided such 
Trade union conditions 
for the London area will have to be observed and 
general and other conditions complied with. 

Sealed Tenders, endorsed ‘‘ Estimate for Culverting 
Stonebridge Watercourse,’’ must be delivered to me, 
the undersigned, not later + = Twelve o’clock Noon, 
the 18th day of January, 1921 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Dated this 23rd day of Decembe' 

REGINALD C. "GRAVES, 


PUBLIC NOTICES 


Gheerness (Urban 


JNCIL. 
SHEERNESS Age eget 
CONTRACT No 

The Sheerness Urban Di strlen Couneil invites TEN- 
DERS for the CONSTRUCTION of about 2640 Lineal 
Yards of CONCRETE EGG-SHAPED TUBE SEWERS 
and STONEWARE PIPE SEWERS, varying from 
2ft. 9in. by 1ft. 10in. to 9in. diameter, together with 

NHOLES, TWO PUMPING STATIONS, and other 
incidental works. 

lans may be seen and copies of the specification, 
bills of quantities and form of wen obtained at the 
office of the Engineer, F. Stanton, 3, Vic- 
toria-street, Westminster, S. we i oe Wednesday, 
the 29th December, to Wednesday, the 5th January, 
between the hours of 10 a.m. and 4 p.m., on deposit of 
Five Pounds (cheques only), which will be returned 
only on receipt of a bona fide Tender and provided the 
Tender is not withdrawn before the acceptance of one 
of the Tenders 

Uncalduted 1 prints of the drawings may be purchased 
from the printers on production of a signed permit to 
them, but such prints must be delivered to the Engi- 
neer before the deposit fee is refunded. 

Sealed Tenders, endors “* Tender for Sheerness 
Sewerage, Contract No. 1,’ to be forwarded to my 
office on or before Monday, the 31st January, 1921. 

The Council does not bind itself to accept the lowest 
or any Tender. 





District 


y Order 
VINCENT H. STALL ON. 


Clerk of the Council. 
—— Office, Sheerness, 
6th December, 1920. 3165_ 


Colombo Municipal Council, 


WATERWORKS 3 DEPARTMENT 





The Colombo Municipal Council REQUIRES 
the SERVICES of an Page ‘ANT ENGINEER, 
who must have had ical educa- 


techn 
tion, and have been articled :o a Civil Engineer and 
obtained experience on works of water supply, both in 
design and in the construction of new works and iu 
ordinary maintenance. 

Applicants should have passed the examination of 
Associate Member of the Institution of Civil Engineers 
or hold some other equivalent qualification. 

id be unmarried. and be between 


of age. 
The appointment will, in the first instance, be a 
emenieners: one for a period of three years on an 
nitial salary of Rs. 6750 per annum, with an increase 
ot per annum after two years’ service, and 
rising to Rs. 9000 per annum with a commuted allow- 
ance of Rs. 900 per annum. addition there is at 
eee a temporary allowance of 20 per cent. on the 


The selected candidate will be required to pass a 
medical examination 

The gentleman appointed will be required to enter 
into an agreement to serve the Council for a period of 
three years in tie first instance, after which period, 
if his services are satisfactory, permanent employment 
under the Council in accordance with its rules and 


regulations relating to leave, pension, &c., will be 
offered. 
Free to Colombo, first-class by non-mail 





steamer or second-class by mail steamer, will be pro- 
vided with half-pay ame the voyage out. 
Should the services of the officer be not required at 
Se expiration of the three years for any reason other 

han mduct, or should the officer desire to 
terminate the appointment, a free passage to England 
will be provided by the Council. 
Applications, endo “ Assistant Engineer, 
Colombo,”’ stating age and qualifications, and accom- 
panied by copies only of testimonials, should be for- 
warded M. Ingram, Esq., Burlingham Rectory, 
Burlingham, Norfolk, and must be received not later 
than 15th January, 1921. 
By Order, 

H. JOSEPH, 


retary, 
Municipal Council, Colombo, 





‘Clerk and Solicitor of the Counell. 
& Town Hall, Tottenham,_N. 15, 3220 





The ‘town Hall, Colombo, 
12th. November,. 1920. 3069 





ASSISTANT ENGINEER on the Company’s staff in 


India. 
Candidates, who may be between the ages of 28 and 
3 years, must have received a sound general and 


scientific education and have served an apprenticeship 
or pupilage to a civil engineer engaged in construc- 
tional work or to an engineer to a British railway 
company. 

Candidates must preferably have passed the Asso- 
ciate Membership Examination of the Institution of 
Civil Engineers or have en a degree exempting from 
such examinations; they must also have had con- 
siderable experience in design, constructions, and main- 
tenance on railways in Great Britain or in foreign 
countries. 

The terms of the appointment are a three years” 
engagement in the first instance; this may be subse- 
quently extended by arrangement. The salary for the 
first year will be Rs. 60 Rs. 700 per mensem, 
according to qualifications. Increase of Rs. 50 per 
mensem will be given for the second and third years. 
The Company will provide first-class passages to India, 
and the salary will commence on the date of sailing 
for that country. 

Applicants must give a full chronological record of 
their general and technical education, apprenticeship 
or pupilage and subsequent engineering experience. 

hose who may have served in the late war should 
give particulars and date of that service. Candidates 
must also state whether they are married or single. 

Applications, accompanied by copies of any testi- 
monials, must be eee to the ———- Con- 
sulting Engineer, ROBERT WHITE, Esq., M. Inst. 
C.E., 3, Victoria-street, Tonio 8.W. 1. 3209 





° oa 
Metropolitan Water Board; 
ASSISTANT ENGINEER, 

The Metropolitan Water Board are prepared to 
receive APPLICATIONS for the APPOINTMENT of an 
ASSISTANT ENGINEER. 

Applicants must be Corporate Members of the Insti- 
tution of Civil Engineers, from to 45 years of age, 
and must have had experience in designing and 
setting out, and upon works of construction. 

The successful candidate will’be classified as one of 
the Senior Assistant Engineers. The appointment 
will be held during the pleasure of the Board at a com- 
mencing salary of — per annum, rising by annual 
increments of £25 to £ 

The foregoing salary. is based on pre-war conditions 
and is subject to temporary additions, making the 
total minimum remuneration at present about £726 
a year, rising to a maximum of about £880 a year. 
These amounts may, however, be increased or reduced 
according to fluctuations in the cost of living. 

Applications, which must be accompanied by copies 
of not more than three testimonials. must be sub- 
mitted on a form to be obtained from the Clerk of the 
Board, New River Head, 173, Rosebery-avenue, 
E.C. 1, and delivered to him at that address in a 
sealed envelope, endorsed ‘* Assistant Engineer,’’ not 
later than Twelve o’clock Noon on Saturday, the 22nd 
January, 1921. 

The selected candidate will be required to pass a 
medical examination by the Board’s Chief Medical 
Officer and_to join the Board’s Superannuation and 
Provident Fund. 

Personal canvassing is strictly prohibited and will 


disqualify, 
A. B. PILLING, 
Clerk of the Board. 
New = er Head, 
, Rosebery-avenue, 
"heehee E.C. 1, 


22nd December, 1920. 3219 





Park Prewett Mental Hospital. 


ENGINEER. 

The Hampshire Joint Asytums Visiting omenitine 
invite APPLICATIONS for the APPOINTMENT of 
ENGINEER at Park Prewett Mental Hospital, near 
Basingstoke. 

Salary, £325, with quarters. 

Applicants must have had experience both of Steam 
and Electrical Engineering, and previous Asylum 
experience will be deemed an advantage. 

Forms of application, with conditions of appoint- 
ment, may be obtained from the undersigned by 
letter, endorsed ‘‘ Park Prewett Engineer.’ Appli- 
cations must be made upon the form and be delivered 
(with copies of not more than three testimonials) at 
The Castle, Winchester, not later than 10 a.m. on 
Monday, the 10th January, 1921. 

Canvassing of members of the Committee personally, 
or otherwise, is prehibited and will disqualify. 


H. BARBER, 


Clerk of the Committee. 
The Castle, Winchester, 


21st December, 1920. 3202 
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Anglo-Persian Oil Co., Ld. | 


A-SATISFACTORY YEAR. 








THE ALLEGED “CLOSED DOOR” POLICY 


IN MESOPOTAMIA, 





SIR CHARLES GREENWAY’S 
REPLY TO AMERICA. 





" "Yhe ELEVENTH ORDINARY ey Pe bgt me of the 
Anglo-Persian. Oil Company, Lim was held 
on Monday. ber 20th, at Winchester Hovse, Old 
Broad-street, E.C. 

Sm CHARLES ean at, Bt. 
company), presided. 

The SBcreTARY (Mr. F. Macindoe) read the notice 
convening the meeting and the auditors’ report 

The OHAIRMAN said :—CGentlemen, the O istiment 
you have before you is, I am pleased to say, again a 
most satisfactory one and one which fully confirms 
the forecast which I made last year. Notwithstanding 
that the period covered by these accounts showed no 
very large increase in the throughput of our refinery, 
there is a substantial increase in profits, and for the 
eurrent and succeeding years, as our various éxten- 
sions come into operation, these will be very largely 
augmented 


(chairman of the 


BALANCE-SHEET. 

Dealing with the accounts, you will see from the 
balance-sheet that our capital and Debenture stock 
issues, particulars of which are given in the report, 
bave during the 12 months under review_ been in- 
creased by. 28,675,000. This amount is being ex- 
pended in developments of one kind and another, 
which will in due course be reflected by increased 
eredite in our profit and loss account, The next item 
en the balance-sheet calling for remark is the amount 
due to the Persian Government in respect of royaltics. 
Zam pleased to say that after very protracted mego- 
tiations we have at last effected a settlement with the 
——— Government in respect of our claim for losses 

ned owing to the cutting of our pipe-line in 
i915. and other oustanding questions. This settle- 
ment, though not as satisfactory as we were entitled 
to ae eS a 2 because it 
removes all for dispute, and therefore con- 
solidates the friendly relations which have always 
been —— ned between ourselves and the Persian 
Gove 
* The next item to which I will draw your attention is 
the amount at credit of the Employees’ Provident, 
Pension and Insurance Fund. This shows a very sub- 
stantial increase on the* previous year of about 
and as it is the intention of the board to 
continues to contribute to it out of profits on a liberal 
—_. this fund, tn effect, constitutes a profit-sharing 
‘qme of & very oye character. That it is 
52 appreciated employees of the company 
demonstrated by the fact that the fund now com- 


some mem 
Pathe only other item calling for remark on the debit 
side of the balance-sheet is that of the reserves. As 
you will see, our total reserves, including the 
£185,000 at credit of .-" premium account, how 
amount 2. 000, which I am sure you will 
aereo is 8 very satisfactory amount, considering the 
ahort period which has elapsed since we arrived at a 
profit-earning stage. 

On the credit side of the account all I need calk 
your attention to is the amount of our realisable 
assets. You will see by adding the last — me 
together that these total about £8,370,000 ilst 
the other side of the account the cff- setting Viabilities 
only amount to about £2,500,000, showing that we 
had surplus assets at the end of the last financial year 
amounting to nearly £6,000,000. These are, of course, 
being drawn upon from time to time by the capital 
outlay which is being incurred in connection with the 
various extensions to which I have referred, but, on 
the other hand, this is being met to a substantia! 
extent by surplus revenue. 


PROFIT AND LOSS ACCOUNT. 


Dealing now with the profit and loss account. you 
will see that, although the gross profit amounted 


to £3,458,418 14s. -. as compared with 
£2,287,624 13s. $4. in the previous year, or an in- 
crease of nearly £1,200,000, the net profit only 


showed an increase of a little over £600,000. This 
considerable variation is almost entirely due to large 
increased payments for income-tax and _ royalty. 
In the appropriation account you will see that after 
debiting stamp duty and other expenses connec 

with the last new issue of capital, and carrying a 
largely-increased sum to the credit of general reserve, 
the net balance at the credit of the profit and loss 
account amounts to £1,848,841 1s. 10d., as compared 
with £735,527 19s. 3d. in the previous year. Out of 
this sum we have already paid the usual dividend of 
6 per cent. per annum on the Preference shares, and 
it ts now proposed to declare a further participating 
dividend on the Preference shares at the rate of 2 per 
cent. per annum and 4 dividend of 20 per cent. per 
annum on the Ordinary shares, both less income-tax. 


RETURN ON GOVERNMENT CAPITAL. 


On previous oceasions I have fy to the return 
whieh his Majesty’s. Government have been getting 
on the capital which they had invested in the com- 
pany. I do not propose to go into figures, but I 
would like to point out that this return is not to be 
measured merely by the dividend which is now 
being declared on the Ordinary shares. Directly. 
and indirectly, their returm on the capital which up 
till a short time before the elgse of the financial year 
now under review represented their interest in the 
company, was far more than cent. per cent., and the 
new capital subscribed by them at the end of last 
year will in due course, no doubt, yield a propor- 
tionate return. 

EXTENSIONS AND DEVELOPMENTS. 


One or two of the extensions and developments 
to which I drew attention last year are already 
beginning to show their results. Among these I may 
mention ‘‘ Scottish Oils, Limited,’’ which, as a result 
of the economies effected by the amalgamation, and 
assisted also by the favourable markets which have 
obtained during the present year, is now mdking a 
fair profit, notwithstanding that since we took over 
the concerns the working expenses have in otber 
directions been increased by no less than £700,000 
per annum, owing to increased wages, shorter hours, 
and dearer coal. This early fulfilment of the antici- 
pations expressed by me when I Jast addressed you 
is extremely gratifymg to the board, and will, I am 
sure, be equally 80 to everyone interested in the 
preservation and development of our national in- 
dustries. But it is doubtful if this favourable posi- 
tion can be long maintained, as there are already 
indications of a decline in the prices of sulphate of 
ammonia and of some of our other main products. 

We are, however, in pursuance of what I indicated 
last year, arranging to largely extend the capacity 
of the Scottish Refineries, with a view to pacmensing 
as far as practicable the output of shale ofl, and at 
the same time refining Persian crude to such extent 
us shale oil may not be available, whereby the inci- 
dence of working costs will be largely reduced and the 
Scottish shale oil industry we hope, be preserved 
from the extinction which otherwise would shortly 
inevitably overtake it. 

The other extensions and developments then 
referred to are in due course of execution, and will 
in time contribute largely to the company’s profits. 
Of these I should refer to the refinery at Swansea, 
The completion of this has been much retarded by 
the difficulties which are unfortunately. now attendant 
upon all building and enginéering operations in this 
country, but we hope to_commence work there in 
the first half of next year. In this connection, I should 
mention that we have made arrangements with the 
Asiastic Petroleum Company whereby the benzine 
and kerosene produced at this refinery and in Scotland 
from Persian crude will be outside the operation of 
eur contract for these products wi that company, 
I am pleased te say, before long be 
through our subsidiary, 
Scottish 


#0 that we shall, 
in & position to market, 
the British gPctruleum,Company,and the 


Anglo-Persian Oil Co., Ld. (contd.) 


Afiglo-Persian Oil Co., Ld. (contd.) 


oe Oil Co., Ld. (contd,y 





‘Oil Agency, the Whole of thé products obtained from 
DIstRriUTING ORGANISATIONS. 


In_the have d@tawn ai to suret 
developmen "at company’s bt . The fitst 
ot requiring comment is the t which we 


our wisdom unde: ng this development. 
reply to these, I ges only say that the Sonetity of 
petroleum produe —o shortly be ie 
position to market rill be far of quantity 
that we can possibly dispose = n the United King- 
dom. Thi ad the aot oe woge only two alter- 
es either ( 
buting bg ofeanisatong. outside of the U United re 
lus. products, or (2) to sell 
to ine or the other of the only two companies which 
are in a ition to handle them, at s prices as 
they might be willing to pay. What this would 
mean is best gathered from the fact that were we now 
marketing ourselves the whole of our prod 
profits would be fully double what they are to-day. 
Between these two alternatives there can be no 
question as to which was the proper course to pursue. 
And not only must we create our own distributing 
organisations in France, but also in the other 
Continental countries and elsewhere as are likely to 
offer satisfactory outlets for our surPlus products. 
This question of creating adequate distributing 
organisations is a pean —— is engaging our con- 
stant attention. poy and refining ate only one 
side of the oil betaeke t is equally, or evén more 
important to make such arrangements as may be 
necessary tO enable us to sell our products to the 
best advantage, and no one would, I think, be bold 
enough to say that we should be ‘doing our duty if 
we did not look well ahead and take and al) 
other steps neeessary to avoid being forced to sell 
our surplus products to other oil companies on their 
own terms 
I should. like in this connection to point out to the 
Members of Parliament who from time to time ask 
questions in connection with this company in the 
House of Commons, that the commercial administration 
of the company is entirely 4 matter for the board, and 
members would care to address their inquiries 
to us, we shall always be pleased to give them any 
information in our power. (Hear, hear.) 


COMMONWEALTH OIL REFINERIES, LTD. 


_ Another development of great importance is the 
interest we have acquired, in conjunction with the 
Commonwealth Government, in a company entitled 
the Commonwealth Oil Refineries, Limited, which 
has en formed with a capital of £500,000 for the 
purpose of establishing a refinery tg Australia. The 
choice of title is not a very happy one, it is 
reminiscent of a former well-Khiown company which 
was established for the purpose of dealing with 
Australian shale, but in view of “1 lasge interest 
which the Commonwealth Government has taken in 
the concern, it was considered that 4 *vitle indicative 
of their partnership in it was essential 

Until an internal supply of petroleum » available 
it is intended to import the crude sof requ for 
but it is hopéd that the Seounions will, 
before long, be producing their own supplies of crude. 

you are peg 4 aware, we have ap under- 

taken on behalf of the Commonwealth and Br 
Governments the Sontealion and of the ol 
resources of New Guinea. The reports of our geo- 
logists on the area in Papua, on which for some yéars 
past the Commonwealth Government have been con- 
ducting test drilling, are, sorry to say, dis- 
appointing, but some other likely areas have n 
located, and test drilling on these will be started at 
once, 


BRITISH OLL BUNKERING COMPANY, LIMITED, 


Another new departure requiring explanation is 
the interest we have in 7 have 
established under the title of British Oil 
Bunkering Company, Limited: This, like the French 
company, another of our 
——, if it is to be carried on. ‘independently and 

be d of to the best advantage. 
¥ ‘addition to the large eae of fuel oil which we 
are now producing in Persia. and the still much 
larger quantity —— shall producing in the 











near future, we for extensive supplies 
from various parte of t — Hi — pos 
To enable us to with these, 


and ou 
ciated companies are arranging to ‘establish bunkeving 
installations in all the principal of the world. 
of such installations are 


erected and in operation ; More are either in course 
of erection or sites aud p have been secured for 
and when our is completes the 


them ; programme 
bunkering company gh be in a position to 
fuel oil in every part of the world. (Hear, 
OIL FUEL SUPPLIES. 
Lori Pirrie, on his recent return from America, 
sounded notes of warnitig, first of all as to the waste- 
fulness of burning liquid fuel under boilers for steam 
danger to shipowners 


2 ao 


burp oil whether under boilers or jn internal com- 
bustion nes, without 6 of oor 
supplies of oif. I fully endorse w. td 


ly hat Lord Pirri 
said on those two points. But I would pains out that 


As stated 


many other 


expressed on 
and 


selected 
and there is 
results, 8 
carrying out 


have, since I 


is, I believe, 


are only pr 
oa, say, 


@ur_ relations 
to 


and in 
work at 


tamia,. The 


every con 
the 


threatenin 
to 


ment. The 


ciple. 
~ .. difficult 
ment, and 

deavour 
two nations 
at issue. 


th 
ni: 


- Sa 


ers gonefally in over the world, 
FIELDS AND PRODUCTION. 


maintain their satisfactory rate of yield. 
** satisfactory rate’’ in the report should have been 

“ extraordinary high rate,’’ 
occasions, for the wells from which we are producing 


coopers to. to yi eld and pain 
which Th I nave fréqtent! y 
ch has been 


11,000 Noe Ke 
with very aittle tmfnrution in pressure. 


~cannot 

capacity is fur 
ally extending the limits of the already proved areas 
and results are most gratifying, and I can now 
more than ever —_ the opinion I"have frequently 


Datgatialitics = our fields. 

We have still no new" fields in Persia” to report, as 
our operations™have again been considerably 
fered with during the past twelve months by trans- 
port and other difficulties, 
areas previously referred to as well as others since 
+ is being carried on as actively as possible, 


parts of the world, and on sume of the areas selected 
we have already started test drilling operations. 


To meet our increasing transport requirements. we 


large additions to our fleet, and the total number of 
vessels which we and our associated companies now 
have afloat, building or on order, is 110, with a dead- 
weight capacity of over 1.000,000 tons—a fleet which 


It “is needless to say 


that the step will not only 
but is an absol 
developments. Tankers are an essential part of our 
siness, just“as much as wells, pipelines, refineries, 
and distributing organisations. 
been very aptly 
as our “‘ floating pipelines '’ 
and refineries with our distributing markets ; 
it would be folly for us to organise ourselves in the 
direction of “production, 
for a trade of, say. 6 


ig! 

the tankers which we are now building will 

ovens be averaged down pogeidagebly y the low cost 
to which our present™fleet*has™ 

down, and we also anticipate being ‘able to write down 

the cost of the 


AS indicated fn the earlier part of my remarks, 


of a most ne oe 
otivtons, whieb 
Mesopotam 

our producing fields, 
know, situated in Southern Persia, adjacent to the 
Persian Gulf, but they have to some extent interfered 
with the testing operations which we have been carry- 
ing en in the Persian territory bordering on Mesopo- 


all know, extremely critical at the moment, but I have 
ence that t 


Anglo-Persian Agreement, 

Government in a position to ward off the dangers now 

that part of Persia 

es80D0 

a — ol a o which is going on in 
the oil r which iu 

the war by us and others i the’ turkiebe Govern- 

United States 

etted, made a diplomatic question of this matter 

on, the ground that the recognition of 

wid be introducing the policy of the ‘* closed door’ 

potamia, in —_ of the 

The object of t 


an viously erroneous contention can 
the diplomatic support of the United States Govern- 


every loyal British and America: 
to dispel 

which has been 
writers and others in order aor that the people of the 


This point o. a very simple one indeed. 
It is a well-known doctrine of State suceession that 
Power which inherits alien territory must recog- 
previously acquired rights of private owners. 
Standard Oi 


; for all anyone knows to-day, 


to its quality is of #reat 
company, but to- petrol 
(Cheers.) 


in thé report, our fields in Persia still 
The words 
as by me on former 
yie n their ina 
‘or irista: el) F7, 
‘feferred in ofiher years, 
continuously flowing: since 
giving a larger production 
steady daily average of 
6 well only partly opened and 
We have 
tter wells, but mean- 

opened out until our’ pipeline 
We have n gradu- 


equally g 
ther increased. 


former occasions as to the great richness 


inter- 


but the testing of the 


every ee for anticipating favourable 
mentioned in the report, we are also 
geological examinations in various other 


FLEET. 


ast addressed you, arranged for further 


not equalled by that of any other com- 
that we have only 
rogramme of tanker construc- 


be justified pecuniarily, 
utely necessary corollary of our other 


hey have indeed 
described by one of my colleagues 
to connect our —_— 
an 


refining, distribution, &¢., 
J ,000 tons per annum, if we 
ded with tankers capab'e of trans- 
000,000 tons per annum. The —— 
ow. 


eady been written 
new boats very rapidly, 

POLITICAL SITUATION. 

with the Persian Government continue 
The disturbed 
in Northern Persia 


no way affected the 
which are, as you 


potamia yey in 


situation in Northern Persia is, as you 


he Mejliss will shortly ratify 


and thus place ita 


nia, you will no doubt have seen 
before 
have, it is much to 


rights 


ania demands B 
in te ren te the Ret i other “countmieersata 
— Sane fr 
rola" vrodieers ; ven frome — 
putes pre scene ‘the. mae and coaj a, 
which themselves—for the wot 
fare of on = 7s ey world! (Langhter.)  pyveh 


would like to, point owt the drain on Pa 


tha 
thacen. just as much, and 


reserves Will be in f 
great deal more, if those outside terri, Ties act, 
worked by British, French, or other nationals ue 
they be if worked by Americans. 1 yjeeq 2” 
go into the redgons for this; they are obvious qt 
oniy difference is that in the latter case Am, 
would still command its 80 per cent. to 85 jor ite 
of the ofl supplies of the world, and the rest of the 


world be still left almost entirely depe mdent \ 


present monopoly. ‘Don the 
© one can reasonably object t6 American 
ducers claiming @ FAIR share of the world's si ue 
But every other coutitry in thé world js cnlited 
object to their nding & PERMANENT Si) {, g. )° 
cent, of the world’s supplies (hear, hear), ang 
resent most strongly theif opposition to the attemmnn 
of Great Britain and other countries to sure toe 
fair of supplies, and one rior newt 
corresponding to their own requirements. ‘jo brie 
forward the mandatory principle in support of mats 
poly and of confiseat of acquired ric ‘hts Gn 
travesty all that the mandatory principle mung 9? 
the principles which, through the League «; “Nation 
the rest of the world is endeavouring to esta)jish 
THE STAFF. 
Befute concluding I would like you to 4); in with 


mé in Again expressing our great appreciation of th 
serviees of our staff, As regards our staf! jn Po? 


and Mésopotamia, I cannot do better tian auc 

from a review recently presented to’ Par}); Ament ote 
the Civil ‘Kaministration of Mesopotamia The 
author, when writing of the services rendorii py 44 
company, that “ b= be of its (the « the 
pany’s) work i is one of which all associate: with it, 
as well mall be the distent olifieids on ‘which 1 depends’ 
may well be proud.” But our operations jm 
not, you know, confined only to Persia, bat 
attend to this country and to almost every Pn 
part of the world, and it gives me the greatest net 


sure to say that in every direction our employees 


show the prentast possible loyalty and devotion ¢ 
amon yA 8 an intense feating of pride 
is at being associated with « company 
whick ther. ,. is carrying on @ great national 
work, and which will one day be one of tie greatest 
in the British Empire. We have around os 
now, I can say without oxaggeration. the tinest hang 
of workers, both in regard to scientific ay| technical 
by aay "and ability and in enthusiasm, possessed 
any oil company in the world. only trouble 
hat we. “7 -¥ augment our staff of trained then 
rapidly we should like, owing to the hitherto 
inadequate *fecilities in this country for technical 
training in oi}, but this is a difficulty whi hy hy the 
ond we have given to the Cambridge 


Bi Universities, and by training men in’our 
and laboratories, will no dodkh fr in 
+ a8 you know, is prectienlly 
new industry for the British Empire, and tt 4s 
nedessarily teat to ye at ae ‘the é 





eat num. 

« hnictang, 

chemists, and other specialists Teantred fer the bie 

evelopments which we and other British . a.3..; 

are now und ng, particularly at™a time when en 

much érpansion in thé oi! industry fs going on all 

over the world. But now that the eer f produ. 
tne nad embers has 

energetically in band there ‘e no doubt that 


taken 

this country will—as it bas done in the past in & 
other branch of ecieaitine and technical w: ne 

be ogle &, ae its place against any other country 


ine the 

Ay to move :—“ That the report of the d 
rei, te balance-shoet, and the profit and 1 
account for the year endel March 81, 1920, be ye. 
ed, toieies T will ask Lord 


The Riowr How. 
the motion. 

The CHAIRMAN :—T shall he pleased now to answer 
any questions, and T mav say that T have receive a 
letter from one shareholder suggesting that the divi. 
dend on the Preference shares sbew)d be increased 
to @ fixed 8 ‘per cent. Much as I should like to mut 
forward. this suggestion, I_am afraid it is an im- 
ae one. As the Preference shares of. this 
are really gilt-elged securities if would he 


RD IxcucaPe formally seconded 





prin- 

his agitation is apparent, bat 
co! ve how 
receive 


for us in this country 


bat it is my duty, . well as that 
can to en- 
the cloud of misunderstanding 
created atound this subject by Pr 


miay have no doubt as to the real point 


Company before the war claim to 


Similarly, we and 





thers is no ground for pessimism as to futur 
of liquid fuel. The uity is that new cubplies of 
oil cannot be Opened up as quickly as supplies of coal, 
or as quickly as vessels can be 

In the case of ofl, not 
located, 
amount of work has to be d 


of material and to be provided, in the 
direction of drill: laying pipelines, erection of 
es and 4 porte. and mang of 


Tansport the oil points of consumption. 

The world’s production rt ~ ogy fuel, after deducting 

what is consumed intee by r ries and on 
railways probably, Y tos sale — of +} 
countries 6; 
tons, but I see no reason to do 
the course of a few years, even -~ Aw: only supplies 
—_ already proved lds, amount to. fully 
0,000,000 tons, or the equivalent for burning in 
Diesel engines of 175,000, of coal. But this, 
for the reasons I have given, wili require time to put 
on the market, and meanwhile shipowners should, as 
Lord Pirrie recommends, go slowly, and make sure of 
their supplies in advance. Those who are first in 
the field for sueh oil as may be available will, how- 
ever, have such an advantage over those 
who remain dependent upon coal, that there are 
already very evident i oa” bie ’” 
for tue existing supplies. 

As the wp = ape of the market it is 
difticult to prophes: ut so much of the price is 
made up of freignt "which still “for tankers stands at 
a very high tevoel, that a decline on present prices 
may be regarded as a certainty whenever tue supply 
of tanker whnage approxinrates more nearly to the 
requirements of the trade. When this is likely to 
be shipowners themselves are abie to judge as well 


as anyone. 
PETROL. 


Whilst on the subject of our 
like to say a few words about t 
petrol. It has been publicly s' 

Samuel that Persian petrol was 
aviatzon purposes, whiist on the other hand, the 
petrol of Sumatra and/or Borneo was an extraordinary 
spirit, possessing bowers _—_ no gg petrol had, 
We have not ed to dict 
this statément, or otuer ps eg ones regarding 
the toluoi contents of our oii, so tong as our petrol 
was being marketed by Sir Marcus Samuel’s com- 
panies, but now that we are about to market tne 
Persian spirit under our own brands, time has 
cone to say that these statements aie entireiy cay 
foundation, and to set it be known that the Air 
Ministry, aéter conducting exhaustive ~~ 
coomical tests of our spirit, nave submitted to 
two iong reports from the i 
in whico tue followi 
_ “* (1) Persian Spirit 
* Tecommends = or aerop. 


ie 





proteds, I would 
C) — of our 
Sir Marcus 








pose ose are cette ok ae 
No. 4 (Persian Avene Spirit) 
ongines, appears 
atl y as Shell “ cf (Shell 
Aviation Spirit). 
“ (2) No atteration or adjustment to carburettors 
need be made wuen substituting one fuel for tne 
otuer, tt is considered tuat tne fuei would be found 
quite satisfactory in service 
in view of tae fact that we are now producing 








about 40,000 tous of Persian spirit per 
shail shortly be tn ‘a Dositien $0 ptodues "700,000. to 
% 000 tous per annum, this authoritative fofutation 
Of the misleading and damaging statements which 


Mesopotamia, 


to abaridon 


door *’ 
and 


whith 
set 


they 


to |believe 
at the back 





gave me an 


on this sub. 
ance which I 


C) 
coher nationals before the war acquired rights in 
of the 


Turkish Empire. 
sarily have to be ~~ —E 
non-enemy interests i 
Arab or whatever omy it may be, which eventually 
undertakes the Government of the ted 


tories, unless, of course. the principles of visma 
are to be adopted in dealing with t There is 
© Question here of the “‘ closed door " to America, 
but quite the contrary. If the Standard Oil Com- 
pany’s rights in Palestine are be d 
I have seen no indication that they have any desire 


them—onur rights, and the rights of other 
nationals other than enemy in. the late Turkish 
Empire, must equally be recognised. To 

wise would be to adopt the policy of the ‘‘ closed 
in favour of America and against British 
other national interests. 
object is no doubt the one that the supporters of the 
agitation have in view 


up against the attempts of this country 

aa itself less 

con¢erns for ita supplies of oil. 
that t 


from the American nation as 
aims should for a moment be allowed to disturb the 
friendly relations between the two countries, 


Tom . 
Oil Company, on this subject a 
the eve of as departure to the United States, and on 


my azntat ak 458 him the misapprehension i 
ex American side as to the alleged 
** closed Tece nf "polls in Mesopotamia, I am_ pleased 
to say that he appeared to o quite 


first duty on arrival in America to endeavour to clear 
up the pac a Sy med misunderstanding which exists 


am satisfied that Mr. 
man, is himself well disposed towards this count 
and wotld not for a moment support any policy of 
selfishness li 


¥ cause 

two nations. (Hear, hear.) I am very pleased to 

see that Mr. Powell, the head of the Anglo-American 
~ gaan the English branch of the “ fg ® 

Tecent speech at Barrow, also expressed the 

opinion that ho one country could, of course, expect 

h ot ‘the world. With 


oil" rights. 


and in other p former 
All of these rights will neces- 
the extent of the 
n them, by the administration, 


terri- 


act other- 


(Hear, hear.) is 
in the strong yer an 
other st vg 
dependent upon foreign controlled 
But it is difficult 
he monopolistic aims which are 

of this Opposition can_ receive support 
a whole, or that these 


have, in this and 


I had 
head of the Standard 
short time ago, on 


Bedford, the 


— and 
e it his 


assurance that he would 


between the two countries, an assur- 
ope shortly to see f . use I 
Bedford, who is a gt mg 








recently over 
betwee 


This was 


already hold. 





@ of 
we authoritative expressions of —— from or 
the pri al represéntativ 


ioteleste, I think we may assume 
which has, very regrettably, been aroused in 


a that it will, 
tandings 

the oblivion which it d 
Betore I 


leave this subject would like to refer. to 
the pathetie account which was given récently in the 
the hieh the United 


uable cons: 
serves of ‘Olt for F cond sreltass of the rest of the world. 
producers are entitled to their share in future oil- 
fields outside of 
ones in the United States and 


that the imitation 
Ameri 


this matter no foundation, 
like many other slight misunder- 


ween og kaa egraer soon sink into 


ideration, be it r 
basis for claiming that 


as the enormous 
which the: 


Sf 
placing them altogether on a wrong basis were we to 


increase dividend on them to the rate suggested. 
SHAREHOLDERS’ REMARKS. 
Mr. G. A. Curistran aie. es at, aon h 
bps eed he_ noticed ro ha aut 


£2,900,900 in War Toan, fy tH, t00 000 a ver ag, 
and that their holding of Rritish ah Treaeniry bills also 
ran to nearly £2,000,000. Of co’ these were short- 
dated securities, oe peronally, } he thought it was 
regrettable, when every business man was enticfied 
that there ought to he Government retrenchment, a 
big financial cornoration Iike this should have com. 
mitted itself to fresh loans to the Government. Al! 
these loans to the Government, by being taken awar 
from business interests, did harm to business {nter- 
ests and enconraged the Government, he thovcht, in 
a policy which most people considered, even its own 
ea an nang to agg policy 

said that. a question 


Regs, Bart,, M.P. 
had been asked in Prarioneat “which implied that the 
Anglo-Persian Compa ad some perhans un- 
defined resport + at Toxat to some éxtent, for the 
rice Tol in France. He would Jike to Inauire ot 
Fag . “¥~ whether — ieee Bad any reeponsi- 
¥ foi 8 price rol in France or, indeed, in 
the United Ki ee 
in reply to these and other ques 
tions, sai ‘thomaeh he ponld give an assurance 
that the company wa mult not be fnvesting any more 
r 


of its funds fn WAr Bonds. With rezard to the 
question about petrol, the enmpaty no control 
whatever over its price in this gountry or in France. 

except whaf, would he pro. 


All its petrol unti} 1922 
duced later Swansen and in Scotland, was cold’ 
and meantime ft would have no voice in regard to 
the price ruling in this country or eleewhere. 
Pind ad was then carried ainanimously. 

6 CHAIRMAN next proposed :—" (1) That a 
tictpating dividend at the rate of 2 per cent 
annum, less income-tax, be pald on the Preference 
aes h nividena” te aed, Seater with ts 
an suc) en () or ae er with the 
Preference dividen the ra 6 per cent. per 
annum for the on tied ended ¢ = denteioner 90th last, 
on January Sist, 1921; and (2) that a dividend at 


par- 


the rate of 20 per cent. per ann num, less inconie- 
tax, be ~e on the Ordinary shares in respect of the 
year ended March Sist, 1920, —, — such dividend 


be also paid on January Sist, 
Str Epwarp H. Pacxr. a a seconded the 
resolution, which was unanimously approved. 


THE BOARD OF DIRECTORS. 


The CHarrman: Before proceeding to the }usi- 
ness of the election of directors, I desire to express 
the great po that we all feel * the death this 
year_of our colleague, Mr. James Hamilton 
Mr. Hamilton - was, until 5. health began to fail some 
S. Pa 18 Se ago, the most active and 

our pty He always had un- 
bounte fat fai i the enormous richness of the Persian 


future which lay before 


e 
this compa. Med his confidence, coupled with his 


ee + ag} in “< Matters, et ar valued 
was Of great service company 
In. his death Wwe have suffered a severe loss, and 
am sure you will all Join with me in the expression 
of regret which I have voiced. (Hear, hear.) Mv 
psp has recently been called to the fact that 
Mr. Hamilton's dont death is the sixth out of the oricinal 
members of the _board who have passed away since 





the company was formed ip 1909, leaving only three 
i Barnes. Sir Jobn Carel and myself- 

s no longer 

with us ‘Took, Lord Strathcona. 

Mr, p Ay. er. Cc. W. Wallncc. Mr. Garson, and 

now Iton, This ts a very heavy toll in such 

short number of years, and it is somewhat painful 

that so few of the men who first broucht 

company into existence have lived to see their 


anticipations as to its future so far advanced. towards 
Peallestion. To 4 bs vacancy caused by his death 
- Douglas Stewart, she 2 manag 


we have elected Mr. 


Sentinal on next page 








I am now wondering when we 8 
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Shevist, = 
8 from | vretted & | 
om the | pins Seton eallone! Saey. twenty-four hours, the of the Catskill aqueduct—travels a distance of 120 
coal or | combined flow from the two sources being enough | miles, and from the Gilboa dam the journey will be 
butte The Gilboa Dam and the Shandaken | to utilise the full rated carrying capacity of the main | 156 miles, 
merian Tunnel for New York Water Supply. | Catskill aqueduct, which is 500,000,000 gallons daily, The tributaries of Schoharie Creek have their 
| at | though another million gallons can, in emergency, sources at elevations of nearly 2000ft., and the 
. Man Our readers will remember that in past issues | be passed down the conduit. The immediate develop- gathering ground which supplies them is made up 
‘ingle we have discussed at considerable length the huge | oni of the Schoharie section was recommended | chiefly of steep mountains of shale and sandstone, 
ca ache by which New York derives its supply of | about six years ago by the Board of Water Suppl hich yered with wild f hs. Tl 
cent. scheme by w rives 1 pply o IX y’ go by a pply which are covered with wi orest growths. 1e 
k.. the water from the Catskill Mountains district. In our | of the City of New York, but the project was opposed | streams are what is termed “ flashy,” i.e., they are 
: impressions of August 9th and 16th, 1918, we gave | with vigour by the State Engineer on the ground that subject to voluminous freshets in the spring, but have 
vehi a comprehensive account of that part of the under- he believed such a course would tend to reduce very much diminshed flows during the summer 
tled to» taking which embodies the Ashokan, Kensico and | seriously the amount of water feeding into the State months.. By reason of the precipitous nature and 
na Hill View Reservoirs and what is known as the | Barge Canal via the Mohawk River, and he urged, rocky character of the hills, the amount of water 
ae Catskill Aqueduct. We also referred to that portion | instead, that the Catskill Creek region be drawn upon. reaching the streams represents a large proportion 
Dearly of the project which includes the formation of the | To have made the most of the Catskill Creek reserva- of the rainfall. For example, of the 47in. of the 
moar Schoharie reservoir and the driving of the Shandaken | tion would have required the forming of three rainfall in a year within the Esopus watershed, 
al tunnel. The latter works, which had not then been | impounding reservoirs; and to get the water im- 29.5in.—or 63 per cent.—appear as stream flow, 
lions begun, have'since been taken in hand. In carrying out pounded in them to the Ashokan basin would have while the Schoharie, with only 39.5in. of rainfall, 
ma the work already completed about 140,000,000 dols. | involved the building of an aqueduct about 30 miles yields quite 27.2in.—or 69 per cent.—as stream 
have been expended, and an additional sum of | long. Apart from the heavy expense that the pro- flow. Compared with these, the Croton district of 
oprith 22,000,000 dols. will be required for the prosecution | posal scheme would have entailed, there was the |New York City’s water supply has to its credit but 
Penne of what is known as the Schoharie works which will added drawback of a much more protracted period 22.4in. of stream flow, and the Wachusett watershed 
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FIG.1—PLAN SHOWING SOURCES OF SUPPLY AND CATSKILL AQUEDUCT FIG. 2—MAP SHOWING SCHOHARIE 


entail the driving of an eighteen-mile tunnel through 
a mountain range and the erection of a large dam 
for the impounding of water which is to be led by the 
tunnel into the master Ashokan reservoir. At the 
present time over 12 per cent. of the tunnel is com- 
pleted, and the dam is in the preparatory stage. By 
the terms of the two contracts for tunnel and dam, 
both of them must be finished and ready for active 
service in 1924. The tunnel will, it is estimated, cost 
12,138,738 dols., and the dam, which will be known 
as the Gilboa dam, will entail an outlay of 6,819,910 
dols. In addition to those sums, thera will be fairly 


heavy expenditures for the construction of new high- | 


ways, bridges, &c., to take the place of roads which 
will be destroyed or obstructed by the dam or by the 
flooded region forming the new reservoir, which will 
have a capacity of 22,000,000,000 gallons. 

The Schoharie development will, when completed, 
equal in importance that of the Esopus, which has 
for some time now been completed, inasmuch as each 
will be relied upon to furnish upwards of 250,000,000 


of construction. In the light of these facts, the 
authorities eventually decided upon the erection 
| of the Gilboa dam and the cutting of the Shandaken 
| tunnel, thus linking Schoharie Creek with the Esopus 
| Creek, which flows directly into the Ashokan reser- 
| voir—see Figs. ], 2, and 3. 

| Schoharie Creek—as will be seen from the accom- 
panying map, Fig. 1—lies north of the Esopus area, 
| and high up in the very heart of the Catskill Moun- 
| tains. The site of the Gilboa dam is four miles north- 
| east from the Grand Gorge Station of the Ulster and 
| Delaware Railway, and existing highways offer ready 
means for the transportation to it of such construc- 
| tional materials as cannot be drawn from the locality. 
| Grand Gorge Station lies 120 miles north, as the 
| erow flies, from Lower Manhattan, and 35 miles west 
of the Hudson River. To-day, water flowing from 
the Ashokan reservoir to the Silver Lake reservoir, 
in the Borough of Richmond—the southern limits 








- * One United States gallon equals 0.833 imperial gallon. 


AND ASHOKAN RESERVOIRS, AND SHANDAKEN TUNNEL 


of the Boston supply gives only 21.3in. of stream 
flow on the average. 

The Schoharie Creek, the course of which is naturally 
northward, discharges into the Mohawk River near 
the town of Amsterdam. The Esopus, on the other 
hand, with which the Schoharie is to be linked, issues 
from the Catskills and flows towards the south— 
that is to say, in a direction quite opposite to that 
provided by Nature for the Schoharie. The Schoharie, 
however, lies at an elevation high enough to permit 
of its waters being impounded by a dam at Gilboa, 
so that the flow of its water may be reversed in 
direction and sent, by way of a tunnel under the 
intervening Shandaken Mountain range, to near 
Allaben, in Ulster County, where it can be discharged 
into the Esopus Creek, at a point 15 miles away from 
the Ashokan reservoir—see Fig. 2. 

The intake for the Shandaken tunnel is under 
construction about 3} miles north of the village of 
Prattsville. From there, the tunnel will extend in a 
south-easterly direction until just south of Aliaben, 
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NEW YORK WATER SUPPLY-SCHOHARIE SECTION 











Zz 
_ 
> 
a 
é 
Ap, 
Me 
“4 
=, 
a ? 
6 "urs AY 
1 
wer SS 
21 
cy) 
/ 
ine 
South 




























Pp 
~ CHAMBER / e B29 4000 s 0 wae 4000 8000 Fe. 
EPA . 
FO Sra) 43 
e D IS & 2? %, = ELEV 
_eleg = : — 300 
\] Roch outcrops shown thus aap ios i 
[\Grand Gorge 2 BE — 2800 
Ee 
Kes the — 2600 
A» . ee > 3 } x< 
i> Grand Gorge Sta. 3s 3 < x = — 2400 
= - i ae - ee H Ea} — 2200 
& \ = e F 8 be: i o sad 2 k 
‘ ‘. x a = g = ? §&~ - : we ey 2 . — 2000 
ee ay ait 22 RAs stasud * 5 ae 3 
woo— ff Fp OS FB Baxi = * 3 % 3 38 — 1800 
‘ S&S soe Bs E> = mn - Be HL 
1600— is <= 3 3 Hs & = & = ae 
1400 — [2 : Oe J Sussr? — 1400 
oP PORTION><— PORTION sees LS, 3 1200 
DIVISION AL DIMISION ae, ph $7 ‘. 
1000 — f \Ymer?- slope=.00083366 ? ri 
300— “Toer- ! l l ! l | 1 s — 900 
Sta 10 Sta. 100 Sta. 200 Sta.300 Sta.400 Sra.500 Sta. 600 STK. 700 Sta 800 Sta 900 
“Tue Encineca” : Swain Sc 


FIG. 3—PLAN AND SECTION OF SHANDAKEN TUNNEL 
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FIG. 4—SECTION AND FOOT OF INTAKE SHAFT--SHANDAKEN TUNNEL FIG._5—CROSS SECTION YAND DETAILS: OF .GILBOA DAM 
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FIGS. 6 AND 7—TOPOGRAPHY AT SOUTH PORTAL, AND ARRANGEMENT OF OUTLET WORKS OF THE SHANDAKEN TUNNEL 
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where its eutlet portal is to be situated upon the 
Esopus Oréek—see Fig. 6. Thé tunnel is to be of 
horseshoe section, and is to be concrete-lined. Its 
inside dimensions are 11ft. 6in. in height by 10ft. 3in. 
in width, and it is being given a uniform fall of 
4.4ft/ per mile, except in a northerly stretch of 3} 
miles, where the conduit is depressed, thus making 
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paratively small in all cases, and it was found possible, The grout was composed of from 9 gals. to 20 gals. 
by grouting at water-bearing seams when encountered, | of water to one bag of cement. 
to omit the installation of pumps and to remove the| In placing the shaft lining wooden forms were 
total inflow by baling. commonly used, although towards the close of the 

The methods employed for sinking and lining the | work the contractor obtained three 5ft. sections 
shafts were similar in all cases: The main power of steel form, which he employed wherever possible. 
installations were steam plants, and compressed air | It should be said that the contractor was considerably 
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FIG. 8—TYPICAL CROSS SECTIONS OF THE SHANDAKEN TUNNEL 


that portion a pressure tunnel. Typical cross sections 
of the tunnel are given in Fig. 8. Other of the 
aqueduet will consist of gravity channe Besides 
the driving of the tunnel, which is in rock throughout 
its length, the contractor has been required to sink 
eight shafts having a combined depth of 3262ft., the 
deepest reaching down 647ft. below the surface, while 


was used for operating the drills and for grouting. ; hampered at times because of lack of labour and of 
Sinking and lining were carried on alternately in | inability to get promptly the materials needed. All 
stretches varying from 100ft. to 300ft., depending | concrete was mixed in the proportions of 1 : 2} : 4%. It 
upon the character of the rock. The excavated was lowered from the top of the shaft in buckets to 
material was hoisted in buckets to the top of the | a platform on top of the forms and thence dumped 
shaft, dumped into cars and pushed by hand or | directly into place. From one to three sections of 
storage-battery locomotives to the spoil banks near | forms—5ft. to 15ft.—were cast at one operation. 

| Dragon cement was utilised’ throughout the work. 

|The fine aggregate on the Prattsville division was 














| composed of sand from local pits and crusher dust 
in equal parts. For the Allaben division near-by 
| sand pits were drawn on. The coarse te was 
either crushed bluestone from the shaft excavation 
| or crushed field stone, depending upon the character 
| of the spoil available. The average progress in linear 
| feet per shift and per week for shaft sinking and lining 
| was, on the entire contract, 10.3. 
+ | In the tunnel driving, the practice is to use Sft. 
tee | top headings ranging from 10ft. to 50ft. in advance 
|of the bench. At each heading three water Leyner 
| drills are employed, and the holes on each bench 
' are made by a single jack-hammer drill. The pro- 
|eedure preliminary to blasting consists in drilli 
| twenty-five holes in the heading and four holes on 
| the bench, and in this way advance is made during 
| each round of from 6ft. to 7ft. at the heading and 
| 4ft. at the bench. For the most part the spoil is 
| removed by “‘ mucking”? machines, which deposit the 
| broken rock into mine cars hauled by storage-battery 
| locomotives. The cars are then lifted to the surface 
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on electrically operated cages. Each mucking 

















machine is capable of clearing away a complete round 
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of tunnel spoil at a heading in the course of six hours. 
A four-hour period is allowed between each eight-hour 
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FIG. 9—PLAN AND PROFILE 


the shallowest, which is the intake shaft—see Fig. 4 | 
—has a depth of 174ft. ' 
The minimum distance between any of the shafts 
is 1.3 miles, while the longest interval is 2.7 miles. 
All of the shafts are circular in cross section, and of | 
14ft. finished internal diameter. They are lined from | 
top to bottom with concrete. Each will be sur- 
mounted by a house built of native stone and fur- 
nished with facilities for hoisting and lowering men | 
and materials, so that the tunnel can be inspected | 
and repairs made whenever and wherever necessary. | 
At the close of 1919, the contractor had finished work | 
upon all of the shafts, and the driving of the tunnel | 
was then taking place from the base of four of the | 
shafts. Since then, operations have been speeded up | 
and headings are being drilled and blasted in both | 
directions along the line of the tunnel from seven of | 
the shafts, and work is now in hand in connection | 
with the intake shaft, which is near the Gilboa dam. | 
Prior to sinking the shafts the contractor was obliged | 
to build access roads, and it was necessary for him | 
first to make a road up the mountain sides and to | 
transport on mule back much of the cement, &c., | 
necessary for the prosecution of the earlier stages of | 
his task. 
In a general way, the geological conditions existing | 
along the lines of. the vertical shafts have favoured 
the work. The rock encountered at all the shafts 
was much alike, and consisted in large part of a grey | 
or red sandstone with lesser amounts of green and | 
red shale. The characteristics varied, however, | 
somewhat in the different shafts, the rock at shafts 
2, 3, and 7, for example, being inferior in quality | 
to that prevailing at the other sites. However, 
all the rock was sound enough not to require support 
previous to being lined, while it was fairly easy to 
drill, and found to be inclined to break to good lines. 
The amount of water entering the shafts was com- 


0 8 Me 2pre. shift for shooting, ventilating, laying track, extending 
pipe lines, and advancing other necessary equipment. 

nahin Oh The water Leyner drills use l}in. steel, and the jack- 
hammer drills are fitted with jin. steel. There is a 


mucking machine at each heading. 

During the past year excavation at the intake 
: | channel and chamber was expedited as much as 
by. Derricks were used for hoisting the buckets | possible, and the work, which was carried on from 
until the first stretch of lining had been placed ; | two levels, has since been completed. On the upper 
thereafter temporary head frames were erected on | level, the rock was conveyed by cableway to dump 
the shaft house concrete. Crossheads and guides were | cars, and thence to an upper spoil area. On the lower 
attached to the buckets used in hoisting the débris/ level, dump cars were run into the cut and from there 
after the excavation had reached a depth of 100ft. The | to a lower spoil area along the creek. The material 
general procedure in dealing with incoming water | removed was composed of heavy beds of red and blue. 


DIAGRAM OF GILBOA DAM 
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FIG. 10—SECTION OF EARTH EMBANKMENT OF GILBOA DAM 


was as follows: If water was encountered in drilling, | shale with numerous thin strata of sandstone. This 
it was the practice immediately to plug the drill | rock was easily drilled, two Ingersoll-Rand Jap drills 
holes and then to drill from four to twelve holes 8‘t. | being used, and the holes were driven 7ft. deep. The 
deep, equally spaced, on the outer circumference of | amount of powder used averaged }1b. per cubic 
the shaft, pointing them radially at an angle of 20 deg. | yard of rock in place. The rock was taken out in a 
Pipes were then set in these holes and grouted under | series of benches about 5ft. high. The avera 

@ pressure of from 50 1b. to 100 Ib. per square inch, | monthly excavation amounted to 1216 cubic y m 
until the grouting ceased to flow into the cavities. | with a maximum monthly progress of 3373 cubic yardss 
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It is estimated that the tunnel will necessitate a 
total excavation of about 600,000 cubic yards of 
rock and the removal of 100,000 cubic yards of earth. 
The undertaking will require the placing of 200,000 
cubic yards of concrete masonry, and the use of 
445,000 barrels of Portland cement. The contract 
for the tunnel was signed in the latter part of 1917, 
and all of the underground work must be completed 
so that the aqueduct may be put in service within 
seventy-eight months from the start. A period 
of seven years ig fixed in which this link of the water 
supply system of the City of Greater New York 
must be finished in all respects. 

The southern terminal section of the aqueduct, after 
clearing the mountain side, will be of the cut-and-cover 
type, and will be built of reinforced concrete with 
steel plate expansion joints. This part of the conduit 
will discharge into an outlet chamber directly con- 
necting with a reinforced concrete open channel 
extending into Esopus Creek. A diagram of the 
works at the south portal is given in Fig. 6, while 
details of the works are given in Fig. 7. The cut-and- 
cover portion. will run for a distance of about 600ft. 
and be both horseshoe and circular in cross section, 
and of dimensions suited to carry the water reaching 
it from the rock-hewn tunnel. The maximum flow 
at any time will not exceed 600,000,000 gals. per 
diem; and that quantity will only pass down when 
the run-off of the Schoharie watershed is greatest. 
At the intake and the discharge chambers of the 
tunnel there will be installed Venturi meters to 
measure the volume of water flowing from the 
Schoharie reservoir southward into Esopus Creek. 

Work was started on the Gilboa dam during July 
of 1919, and by the terms of the contract that struc- 
ture must be finished by the end of 1924. The dam 
is to consist of an overfall masonry section 1324ft. in 
length with a maximum height of i60ft.; and of an 
earth-dyke section about 1000ft. long stiffened by a 
concrete core wall. The 1324ft. portion of the dam 
will be constructed of Cyclopean masonry, and the 
reservoir side will be faced with natural stone down 
as far as water will be withdrawn from the im- 
pounding area. The down-stream face of the masonry 
section will be formed in a series of steps, having 
treads and rises of 10ft. and 20ft., as shown in Fig. 5. 
The steps will be faced with natural stone, the over- 
fall corners being made up of the largest possible 
stones, set on edge and thoroughly anchored. The 
masonry division of the dam will rest on solid rock. 
Model tests have been made of the weir section and 
the discharge channel of the dam for the purpose 
of studying the hydraulic properties under flood 
flows and to determine the best way of breaking up 
the force of the overflowing water. This is the first 
of the dams of the Catskill water supply system 
designed for the discharge of water over the crest ; 
and with a maximum drop of substantially 160ft. it 
was considered necessary to provide against damaging 
impact during freshet periods of large volumes of 
water falling through such a height. 

As will be seen from Fig. 9, the overflowing water, 
throughout most of the spillway, will drop into a 
stepped and tapering spillway channel, which has a 
slope of some 100ft. By this arrangement, two move- 
ments will be set up at right angles to une another, 
so that the water will ultimately reach the lower 
channelway, leading into Schoharie Creek, in a broken 
condition and robbed of the major part of its direc- 
tional violence. 

The earth embankment section—see Fig. 10—for 
the left or west bank is needed owing to a pre-glacial 
gorge which there swings under the mountain side. 
The masonry dam, where it joins this dyke, will be 





flanked at right angles. both up-stream and down- 
stream, by long, high, and heavy retaining walls, 
faced with natura] stone. The maximum height of 
the earth embankment will be 100ft., and the base 
will have a width of fully 400ft. The masonry dam 


will be 15ft. wide at the crest and 165ft. thick where | 


it is secured to the underlying ledge. 

The construction of the dam will necessitate the 
excavation of 396,000 cubic yards of earth and 
92,500 cubic yards of rock ; will require 617,000 cubic 
yards of re-filling and embanking, and the placing of 
436,000 cubic yards of masonry; and will need 
480,000 barrels of Portland cement. The reservoir 
so formed will have an approximate length of 5 miles 
and a maximum width of about 1 mile. The greatest 


depth of the reservoir will be 140ft., and the average | 


depth 58ft. In creating this impounding area one 
village will be submerged. No railways have been 
disturbed, but the project will necessitate the re- 


locating of 12.4 miles of highways and the building | 


of two bridges. 

It may be added, in conclusion, that at the present 
time the storage capacity of the available reservoirs, 
large and small, guarantee the City of New York a 
reserve of 190,000,000,000 gals. of water. But the 
population is growing at the rate of about 200,000 
yearly, and it is necessary to look ahead. 








Italian Torpedo Craft. 


In the article on Italian flotilla leaders which 
appeared in THe ENGINEER of September 17th refer- 
ence was made to the four vessels Aquila, Sparviero, 
Nibbio, and Falco, as being among the most powerful 
ships of their type in the world. The builders, Messrs. 
C. and T. T. Pattison, of Naples, have now been good 
enough to furnish us with additional particulars of 
this remarkable group of warships. 

The four vessels were laid down in 1913-14 for the 
Rumanian Government, but were purchased for the 
Italian Navy while still on the stocks. Their design 
was then modified, and as Italian opinion invariably 
attaches considerable importance to weight of gun- 
fire, the armament was strengthened by substituting 
6in. guns for the 4.7in. weapons originally contem- 
plated. Although the mounting of such heavy metal 
necessitated stronger scantlings and other structural 
modifications, the speed of the vessels does not appear 
to have been prejudiced thereby. The dimensions 
of the Aquila and her three sisters are as follows :— 
Length between perpendiculars, 3084ft.; Jength over 
all, 312ft.; breadth, 31ft.; mean draught, 10}ft.; 
displacement, 1600 tons. The machinery consists of 
two sets of Tosi turbines estimated to develop 44,000 
horse-power through twin shafts and supplied with 
steam by four oil-burning boilers. The trial figures 
are not available, but it is understood that the con- 
tract requirements were met in every case and that a 
speed rather in excess of 34 knots was achieved by 
all four vessels. 

As first planned for Rumanian service, the arma- 
ment was to have comprised three 4.7in. and seven 
3in. 14-pounder quick-firing guns with two torpedo 
tubes. In the case of the first three vessels, however, 
the armament was .changed to three 6in. and four 
14-pounder guns and four torpedo tubes, the altera- 


tion involving an increase of nearly 100 per cent. in | 


deadweight of armament. The Falco, last to be com- 
pleted, is armed with six 4.7in. and two 14-pounder 
guns. The disposition of the 6in. guns is clearly 
shown in the views of the Aquila and Sparviero, p. 638. 
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| Two are mounted side by side on the forecastle, as 
| bow-chasers, and the third is carried on a high plat- 
| form at the stern. These heavy weapons, mounted at 
| such a relatively great height, tend, it is said, to make 
| the * Aquila ”’ class somewhat lively sea boats, anc 
in heavy weather it must be difficult to make accurate 
shooting. Under more favourable conditions, how- 
ever, the vessels would be exceedingly formidable 
antagonists to hostile torpedo craft. 

The Aquila, accompanied by British light cruisers 
and other vessels, was in action on May 15th, 1917, 
with an Austrian raiding force in the Strait of Otranto. 
On that occasion she was disabled by a hit in the main 
steam pipe—which, curiously enough, was not 
| duplicated—and had to be taken in tow. 

The 6in. guns mounted in the Aquila, Sparviero, 
and Nibbio are made on an Armstrong model, 
40 calibres in length, and they possess the following 
characteristics :—Weight of gun, 64 tons; weight of 
firing charge, 18 lb.; weight of H.E. shell, 102.38 Ib.; 
| muzzle velocity, 2280 foot-seconds. The only other 
vessels of this type which mount guns of such power 
are :—(a) H.M.S. Swift, one 6in.; he German 
leaders of the “S 113-V 116” class, four 5.9in.; and 
the Italian leaders of the ‘‘ Mirabello ” class, one 6in. 
The fact that the 6in. guns have been replaced by 
4.7in. pieces in the last of the quartette, Falco, com- 
pleted last year, suggests that the experiment of 
arming comparatively small, lightly built, high-speed 
ships with guns of great weight and power has not 
| been an unqualified success. In this connection it is 
of interest to learn that as the result of trials carried 
out at sea the Japanese naval authorities have re- 
nounced their intention of arming the latest destroyers 
with 6in. and are fitting them instead with 5.5in. 
guns. In the British Navy the view is held that, 
having regard to the special conditions of destroyer 
work—e.g., the erratic movements of such vessels 
in a seaway, which not only make aiming difficult, 
but also place a severe physical strain on the guns’ 
crews, especially the loading numbers—it is undesir- 
able to arm such vessels with guns above 4. Tin. 

In addition to the ‘‘ Aquila” class, we illustrate 
two other vessels representative of the naval con- 
struction undertaken by Messrs. Pattison during the 
war period. The Antonio Mosto and a sister ship, 
Francesco Nullo, were built at Naples in 1914-15. 
Their dimensions are:—Length between perpen- 
diculars, 236}ft.; breadth, 24ft.; draught, 9ft.; dis- 
placement, 770 tons. They are equipped with Tosi 
turbines, driving twin screws, and each vessel has 
four oil-burning boilers. A speed of nearly 32 knots 
was attained on trial. The Mosto is armed with five 
4in. quick-firing guns and two torpedo tubes. 

The 42 P.N. is one of a group of thirty-six coastal 
torpedo boats added to the Italian Navy during the 
war, twelve of them—distinguished by the affix 
‘“ P.N.” = Pattison, Naples—having been built by 
Messrs. Pattison. She is 140ft. in length and 15ft. 
in beam, and displaces 165 tons at normal draught. 
The machinery consists of two sets of triple-expansion 
engines designed for 3500 indicated horse-power, and 
two oil-burning boilers. The speed on service approxi- 
mates to 28 knots. For its size the. boat has the 
respectable armament of two 3in. 14-pounder quick- 
firing guns and two 18in. torpedo tubes. These 
diminutive vessels proved very useful for war opera- 
tions in the Adriatic, where they were handled with 
exceptional skill and audacity. They are, as it were, 
an Italian version of the type of coastal torpedo-cum- 
patrol boat called into being by the late war, and 
represented in the British Navy by the “ P’’ boat, in 
the United States Navy by the “ Eagle”’ class, and 
in the German Navy by the “ A’? boats. 
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‘Water Injection in Crude Oil 
Engines. 


Ow1ng to improvements in the design of vaporisers 
and. to. the, objectionable features from..a. practical 
working :standpoint, the principle’ of injecting ‘water 
into crude oil engines is now largely falling into disuse, 
It cannot be gainsaid, however, that for many years 
it was successfully employed’ by ‘all makers of this 
type of engine. Although doubtless manufacturers 
have conducted many experiments to elucidate the 
important points at issue, the results of these trials 
dé not. appear to have been published, and there 
seems to be even yet a very uncertain theory con- 
cerning the effects of water injection in crude oil 
engines. The claims which have been made for water 


injection by some of the leading manufacturers may. 
be thus summarised :— hs 


(a) The engine works more quietly with it than 
without. The heavy blow of the explosion and the 
metallic knock heard. at full load is reduced, 

(b) A somewhat higher compression can be used 
without fear of pre-ignition. meee 
















The 
(c) There is an inegease in the economy of running: nis 














e Tesicd ; ‘interfere 
with the working of the engine after only a few hours. 
Typical results of the’ effects of water injection in 
crude oil engines were given by Messrs. Crossley in an 
article in ‘THE ENGINEER, September 9th, 1904. 

A report on the influence of water injection upon 
engine performance has recently been published by 
the United States Advisory Committee for Aero- 
nauties—-Report No. 45. With the findings of this 
report’ the author of this note is in substantial 
agreement, but the report does not negative 
the results of further experiments carried out 
by him on an engine using crude oil of specific 
gravity 0.940 and flash point 270 deg. Fah. 
As a result of these experiments carried out 
upon a two-cylinder four-stroke vertical engine of the 
type in which oil is injected into a bottle-shaped 
vaporiser placed on the top of each cylinder and in 
which reliance is placed upon the spontaneous ignition 
of the mixture of oil vapour and air during the com- 
pression stroke, the following deductions are made :— 

(1) On this particular engine, with the method of 
oil injection employed and without water injection, 
the combustion of the oil fuel is incomplete, and there 
is left within the vaporisers and cylinders a certain 
amount of free carbon which accumulates and eventu- 
ally stops the engine. 

(2) When water is injected into the vaporisers, it 
would appear that the water is first turned into steam 
and then dissociated at the high temperatures that 
obtain. The nascent oxygen combines with any free 
carbon present and ¢arbon dioxide is probably formed. 
It is doubtful whether the temperature within the 
vaporiser is sufficiently high and the other conditions 
are such as to warrant the assumption that carbon 
monoxide in bulk is formed. . That is to say, it is 
extremely doubtful that the gaseous mixture is 
enriched by the addition of water gas as occurs during 
the steaming of gas retorts. The claim advanced 
by makers for an increase in the power developed 
by an engine owing to the enrichment of the explosive 
mixture by water injection, must therefore be 
accepted with great caution. 

(3) With water injection the temperature of the 
gases in the vaporisers is lowered during the suction 
stroke. The resultant possible increase in the charge 
admitted augments the horse-power developed by 
a given engine. 

(4) Water injection undoubtedly increases the pres- 
sure at which spontaneous ignition of the charge 
occurs—vide the indicator diagrams published by 
Messrs. Crossley, Tat ENGINEER, September 9th, 
1904—and by lowering the pressure during the com- 
pression stroke ‘‘fattens’’ the indicator diagram to 
some extent. This is probably one of the reasons 
why, for a given load, the engine in some of the trials 
had a smaller oil consumption when running with 
than when. running without water injection. It will 
also account for the “‘ quietness of running” secured 
at or near full loads with water injection. 

(5) Simultaneous oil and water injections during 
the suetion stroke seem to have a disturbing effect 
upon the running of the engine at heavy loads, 
probably owing to, the dilution of the explosive 
mixture by the carbon, dioxide formed, 

_ (6) There, are. wide limits in the selection of the 
tume suitable for the injection of water. From these 
experiments it would appear that the most unsuitable 





‘the suction’ stroke if injected 


times are (a) duri 
the first half of the firing 


with the oil, and (b) duri 
stroke if injected one revo. tion after the oil." 
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; Literature. 


The Centenary Volume of Charles’ Griffin and Co., 
Limited, Publishers, Charles Griffin and Co. . 1920. 
(Not on sale). ait i 

How rarely \is' it that’ we who’ read books think of 

those who publish them! Even if we know little else 

of the authors, at least we remember their names; 
biit to the publisher, nine times out of ten, we do not 
even ler that scant courtesy. Yet he, if the world 
but fit, is never less than a good second to/the 

,.and often and often, were strict justice dorie 

yarding of credit, would take first place. 
that high responsibility rests upen ‘the 

etion of books, but on him falls 
pe ton the acceptatice or rejection 

Manuscripts, and, in many cases, the 








—- 
































ity on the important matters of the day. 
6 say with modesty, has always recog- 









h functions of editors, but we -doubt 
preciates the fact that the publisher 
ne Pelation to books-as an editor does 
_ By ir works ye shall know both. one 
» Your good publisher takes as much 

ulation of error and to foster 
tor, and is not less active than 
authors. The editor is remem- 
of his paper, the publisher. is 
ajust and ungrateful world ! 
ders of scientifi¢ and technical 
of expiating. that “offence. 
s little act of homage and 
yes over the books upon their 
any times the name of Charles 
pears upon them. It would: be 
at of all British technical publishers, 
Griffin’s is the greatest, because we are fortunately 
blest with many houses of the highest repute, and to 
give the pride of place to any one of them is im- 
possible.. But this: may be said, that no firm has 
served the technical public more faithfully, more 
assiduously, than Charles Griffin and Co. The number 
of celebrated books they have issued is legion. For 
one hundred years they have been publishers’ ,and 
ofall the volames they have issued, ninety per cent. 
are devoted to scientific and technical subjects. 
The field of their endeavours is wcii indicated by the 
plan of the not. less, useful than delightful volume 
now lying before us, with which they celebrate their 
birth in Glasgow a century ago. 

The book opens with a Foreword by Lord Moulton, 
in which the importance of the text-book to the 
destinies of our race is justly and finely insisted upon. 
Then follows an essay, written with much taste and 
delicacy of touch, by an engineer familiar to many of 
us, Mr. L. P. Sidney, on the firm and its founders, its 
present head—Mr. Francis J. Blight, himself an engi- 
neer and surveyor—and the managers and staff at 
No, 12 Exeter-street.. The Rev. T. Hannan then 
takes up the tale and recounts the beginnings of the 
firm, with discursions into the antiquities of 
Glasgow. To his history suceeeds a series of chapters 
by men in a variety of professions ; to name but two, 
Sir W. S. Abell and Professor Hudson Beare, who 
review for us the works, on their own subjects, 
which have been published at the Sign of the Griffin. 
Delightful 4s are the opening chapters, these are 
solidly useful, for in them the reader may find a 
valuable bibliography to all the technologies. How 
fitting it is that a house which has consistently, for 
a@ hundred years, sought to serve well the industrial 
development of its country, should on this, its hun- 
dredth birthday, carry on the practice in which it 
has grown up. It is as though it had got so used to 
being useful that even on its birthday it could not 
relax its efforts. 

We do not propose«to follow the history of the 
famous firm as it is here set out, but to conclude 
this brief review without recalling how much of the 
progress of the company is due to Mr. Francis Blight, 
would indeed be to present “Hamlet ”’ without the 
Prince of Denmark. Mr. Blight has controlled the 
firm for the last five and twenty years. Trained 
partly as an engineer and partly as a surveyor and 
acquainted before he joined it with the art of pub- 
lishing and the craft of bookselling, he had just those 
qualifications that were required in one who was to 
direct the energies of a technical publishing house. 
How well he has done that work, it is unnecessary to 
say. The answer is written on the bookshelves of 
every technologist. 





Advertising the Technical Product. By Cuiirrorp 
ALEXANDER Stoan and James Davip Moonry. 
London: McGraw-Hill Book Company. 30s. net. 

Ir is not so many years since advertising was 

regarded by a large number of engineering firms as 

lacking in dignity, but publicity and propaganda are 
now accepted as essential in all branches of manu- 
facture, It is a long jump from little “‘ ad.-writing ” 
departments of past years to the modern well- 
organised and equipped advertising services of the 





present, and in this respect engineering firms in this 


ors best fitted to speak to the world. 





eountry ‘are;'‘as a .rale;,: still far behind those in 
America, though thére‘have been’ marked develop- 


'| ments'in this respect recently.“ Techriical products” 
| as far as this book is concerned, are machines, tools, 


equipment. and ‘‘ supplies,” the purchase and. use. of 
which are governed in general, by.technical men.or by 
men who. hold the technical: viewpoint in. relation. to. 
their products, }\: ising; ‘like-any ‘other force, 
inereases in its effectiveness in: jon to its ‘con - 
centration ‘directly u the resistance to be over- 
come. The problem of production to-day ‘gives way 
to the problem of sales to-morrow. In thie early days 
of the life of a technical product that has been brought 
out to fill some_engineering or industrial demand the © 
problems of the manufacturer have almost exclusively 
to do with design and production... But-as-the uses 
to which’ the. product can be put inerease the con- 
ditions of the market and competition tend’ to stand: 
ardise the design. Then the manufacturer, having 
laid down plant for production in quantity, has to turn 
to his advertising department to see that. hoe gets his 
share of the business on the-mafket. The electric 
motor-and the motor éar may be taken as familiar 
éxamples. 

The book. is divided into three main parts. In the 
first the authors confine their remarks entirely to the 
general problem _and its economic elements. In the 
second the instruments available for advertising the 
technical product are dealt with, and.in this connection 


| the-authors have. something useful to say on the 


technical papers. Part JTt; deals with display and 
the produetion of copy, and Part IV. with the adver- 
tising organisation. The book contains a large 
number of specimen advertisements of |technical 
products, and in many cases the views\of experts are 
given as to their merits or otherwise»-The. authors 
complain that one of the greatest weaknesses of 
advertisements in the technical Press is that their 
authors make-rather broad and sometimes exag- - 
gerated claims for their machines«or tools and say 
or show.nothing to back those claims that has positive 
power of conviction or suggestion. In many cases 
the fault does not lie so much at the door of the 
advertising. department a8’ at that of the manage- 
ment, which is afraid of divulging information to 
rival firms. That is generally a mistaken policy, for 
it ignores the fact that live competitors in trade 
generally make it their business to find out such 
information by other means, while it deprives the 
advertisement of its power of conviction. The book 
is certainly one which should find a place in the book: 
shelves of all who have a direct interest in advertising 
technical products. 





A New Form of Long-Span Crane. 


A TRAVELLING crane which, we believe, js quite novel 
in its general principles, and which undoubtediy 
several distinct advantages over established types, is 
illustrated by the line drawing:and half-tone engraving 
on the next page. The chief peculiarity of the crane lies 
in the fact that, although it ‘has an overhead girder 
spanning the site of its operations, the load is not carried 
directly by this girder, but by a eableway attached 
to its two ends. The net result of this arrangement is that 
the whole structure is very light, by comparison with an 
orthodox crane of similar span, and it can be safely 
moved about on tracks no more heavy than those neces- 
sary for an ordinary railway siding. We noticed, in fact, 
that the rails-earrying the crane shown in the engraving, 
which was in operation.at some dock extensions, were 
laid on short sleepers of quité light section. This cranes 
has a span of 149ft. and picks up loads of 34 tons, such as 
the reinforced conerete beam-shown in the picture. Had 
the crane been of the more usual rigid design, substantial 
foundations would have been necessary for the track, and 
in view of the fact that the site is all made ground, the 
cost of the track would have been a serious item. 

The effect of combining a girder and cableway, as just 
mentioned, on the stresses in the steelwork is interesting, 
and before describing the crane itself we give below an 
outline of the theory of the structure ‘as explained by the 
inventor, Mr. J. H. Walker, the resident. engineer at the 
dock extension in question. 

The girder of the crane under review is of 149ft. span, 
and weighs 4} tons. Thus the bending moment at the 
centre, when unloaded and supported at the two ends, 
is approximately 84 foot-tons. It is 5ft. deep, which brings 
the flange stress to, say, 17 tons, and with-4 square inches 
of metal in the flanges, the intensity of stress to 4} tons 
per square inch. There will, of course, be a tension in the 
bottom flange, and compression in the top member, which 
will produce a downward deflection.of the girder The 
cableway, by means of which the load is supported, is 
attached at each end of the girder by means of brackets 
that extend 6in. below the bottom of the girder—and 
therein lies the whole peculiarity of the design. Assuming 
that a total load of 4 tons has te be carried—that is to 
say, 3} tons useful load and } ton for the hoisting tackle— 
and that the sag of the rope is one-twentieth of the span, 
the pull in the cableway rope in a horizontal direction will 
be 20 tons—see Fig. 1. Now, this pull does not produce 
a general compression of the girder, but, on account of 
the fact that the point of attachment of the rope is below 
the neutral axis engenders a turning moment at the end 

resented by a compression in the bottom member of 
22 tons and a tension at the top of 2 tons. These stresses 
will naturally be continued throughout the length of the 
girder. It will be remembered that the weight of the girder 
itself produces a stress, at the centre, of 17 tons, which 
fades away to nothing at the ends—shearing stresses need 
not be considered. The result of the combined actions of 
the weight of the girder and the load is thus : In the bottom 
member at the céntre, + 17 — 22 = — 5 tons (com- 
pression), and in the top at the centre, — 17+ 2= — 15 
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toms (compression): -That/is. to.say, the. original tension 
in the bettem, boom. has been entirely wiped, out, by the 
imposition of the load and changed, to. compression .in: a 
lesser d » while the compression in the top, boom has 
been mitigated to some extent. At the ends of the girder 
there is no ‘ben moment due to its own weight, and the 
stresses’ are’ the 22 tons ‘compression at the ‘bottom ‘and 
2 tons tension at the top caused by the pull of the ropeway. 
Figs. 2 and) 3 indicate; ithese stresses and. the) into 
which the girder tends, to deflect under the.two itions. 
It will be moticed that with, the exception of a, short length 
at the ends of the bottom flange, where the stress,has been 
increased from zero to 22 tons compression, the stresses 


| gay,.7| tons, which would, bring the, stress in the, flanges 
up to 202 tons; ,. Such a,stress would, of course, be inad- 
missible, the gi would. have to be strengthened, and 
the strengthening, by adding to the weight, would necessi- 
tate a further-increase-in-the-section-of-the flanges. The 
ultimate result would be a girder weighing at band 20 and 
possibly 30 tons. T ore ave be corre- 
spondingly strengthened he inging tackles increased, 
and the w’ 16 would weigh four or five times as 


much as the cableway 3 Se a 
‘Anothér advantage of thé ‘new cratic is that its lifting 
capacity can be increased, within limits, without increas 





the stresses. in the girder. The horizontal pull, produced 
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WALKER CRANE 


on the girder have actually been reduced by, the addition 
of the working load. Even at the ends the intensity of 
stress is only 5} tons per square inch. Supposing that in 
some special case the ‘stress at this part was higher than 
was considered desirable, a comparatively small amount 
of metal, added locally, would give the necessary increase 
of strength without adding materially to the’ bending 
moment of the unleaded girder. Comparing these con- 
ditions with those of a girder carrying the load by means of 
a telpher running on-the-lower-boom,-it-will be found 
that the Walker system is ata tadvantage. Taking the 
same weight of girder as befo 44. tons++the telpherTailf 
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an additional length of 50ft. being added if the crane is 
requi for g nee pe At present he gindex ppighs 
phe meri: gapyerong Ser abe neh f the cable. 
tackle ai a pin 2ove the end of the cable- 
way rope. At-the Down Urea e hoisting machinery 
is housed, the fall of whe, supporting tackle is led down to 
a iotordriven witch.” At‘the ‘other tower a hand witich is 
used ‘in’ connection with the tackle; which, in’ this case, is 
carried :at ‘the top: by p little traveller ranning on rails 
fixed. to the. tower and) ting across, the span, as shown 


ition or 





inthe line dray xD s , 


drawing. arrangement ‘permits the, tackle 

: h vertical, 

PLATELET ETO oir 
| 


TEL 


{ Jith3 








WALKER CRANE ENGAGED ON. .DOCKYARD , EXTENSIONS. 


by the tension in the cableway rope is proportional to the 
amount. of its sag: ‘Thus, by increasing the length of the 
rope, so that its sag is doubled, a load) twice as great can 
be lifted. without increasing the compression imposed, on 
the girder by the tension in the rope. The total height, of 
lift is, of course, reduced, to the extent of the increased 
sag, but as heavy weights do not.generally have to be lifted 
to great heights, this loss is not of great importance. The 
actual amount in the case under réview is 7ft. 6in,, or, in 
other words, the sag for a load of 4 tons is 7ft. 6in., and for 
8 tons is 15ft. 

The crane is at present engaged:on placing the materials 














THe Encineer’?’” 


There are wide vertical openings between the legs of the 
towers to accommodate the énds of the girdér. On’ the 
occasjon of our visit there was fairly strong wind blowing, 
and although ‘the crane is in an exposed’ situation, it was 
noticeable. ‘that the girder, harging on a considerable 
| length of tackle, did notisway about appreciably, and that 
the crane man could. put down, his.load with great nicety. 
The lifting, tackle comprises a two-+ purchase hung on 
a two-wheeled traveller. By using the girder in an 
inclined position. it ig possible to handle the load by means 
of two ropes only, one'for hoisting and the other for 
travelling. When Hoistinig the brake ts applied to the'drum 




































































WALKER TRAVELLING GANTRY CRANE 


&e., as 2} tons—365 Ib. per foot run—and the crab as § ton, | for a two-storied reinforced concrete warehouse 1000ft. 


the total bending moment.is 154 foot-tons, the flange load 
31 tons, and the stress in the metal 7? tons, and this is 
without carrying any useful load. If the load is again 
taken as 34 tons the stresses it produces in the flanges 
of the girder will be 64 tons per square inch, which.must be 
added to the 74;tons dead load stress, making a total of 14} 
tons in each flange... As a matter of fact, the dynamic effeet 
of the load being started or stopped suddenly would have 





to be taken into consideration, a condition which is not 


long by 120ft. wide and 45ft. high, so’ that ‘with its span 
of 149ft. there is ample room between the supporting 
towers and the building line. for a railway truck. 

distance apart of the towers, between their inside faces, is 
142ft., and they are 76ft. 3in. high. The overall length of 
the girder is 151ft., and it is composed of four main angles 
bin: by 3in. by °/,,in., giving an effective cross séctional 
area of 4 square inches in each boom, while the cross bracing 
is of 2}in. by 2}in. by }in. angles. The depth throughout 


80 important with the cableway, on account of its elas- | is. 5ft., but the width varies from 5ft., at thé centre to lft. 
ticity, and the load would have to be assumed equal to, at the ends. At the centre there is.a bolted. joint to permit 


Swain So. 


of the travelling rope, and the hoisting drum worked. For 
travelling, both drums are worked her. |The towers 
are carried by: four-wheeled ‘trollies having a wheel base 
of 32ft., by, about, 18ft. gauge, and are moved along the 
track by hand winches, but are so arranged that, electric 
travelling gear can be added at a later date. 

Mr. Walker showed us several other applications, on a 
smaller scale, of the underslung cableway idea, and some 
rough sketches of # collapsible quayside crane embodying 
the scheme, and suggésted the practicability of ‘construct- 
ing cranes \of his»design up to) 800ft: ‘span, a span’ which 
would be quite absurd in an.ordinary gantry. 
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REFERENCE was made indast week’s Journal to the 
steps which °° rat taken to bring into existence 
an cane pear, ph foe} ndon. A similar moyement 

irmi has reac’ ed a more advane : 
club premises having been securéd in a central part 
of the city, and a considerable measure of support 
obtained. The first nt. of'the Club will be Sir 
Hallewell Rogers, and the vice-presidents include 
Six Gilbert, Claughton,’ chairman of-the: London and 
North-Western Railway ; MroHugo-Hirst-s:Mr Ri:A; 
Chattock, city elegtrical ineer,; Mr, F. J. Dixon, 
and Mr. J. H. Lloyd. The intention is $b establish a 
first-class club, but it will not be formed unless a 
minimum membership of 500 is secured! It is beliey 
that the scheme will go through, and if is 
that the conditions in a centre such as Birmin, fn 
are very different from those which have to bé’ Tabee 
those who are eemehind té form such a club for 


London. 
* ¢ * 


A NOTABLE addition to the shipbuilding, resources 
of the North-East Coast wag made.by the opening 
yesterday offthe new-yard at_Hebburn-on-Tyne of 
the Northumberland Shipbuilding Company. The 
opening |ceremony was performed by Rear-Admiral 
Sir Bdward EF. Englefield, and): the day’s, proceedings 
were remarkable for the ¢ircumstance that the first 
vessel to be built in ‘the yard was launched on the 
sam day. “The fact’ that shipbuilding as! well as the 
laying out of the establishment have proceeded 
simultaneously is, alriéstwitheuti precedent. In 
addition :..t9 . that, launched yesterday, three other. 
vessels, which,are being built for Norwegian, owners, 
are in an advanced stage, and three oil tankers, each 
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of over }9,000.¢0 fone § deadweight, have been laid’ down. 


When completed the yard will contain threé barge 
berths, four stips' for vessels of 4000 tons deadweight, 
and three berths capable of taking’ships up to 10,250 
tons deadwei ht. Two fitting-out jetties have also 
been provi Tt is‘ inténdéd that the’ activities of 
the: yand shalt: be mainly concentrated on, the; con- 
struction iof oil tankers. 
“| * * 


THE account given by Lord Lovat of the work of'the 
Forestry Commission before the Royal Society of 
Arts has raised a question of vital interést frofm the 
national standpoint... A reminder was given that up to 
less than eighteen months ago Great Britain’ stood 
alone among the nations of Europe as a State without 
either a forest policy er a forest authority, had had 
no survey made of its waste lands, nor any estimate 
of the extent of its privately owned woodlands. 

‘xcept for a few hundreds of'acres planted with money 
drawn from the Developmient Fund, the State pos- 
sessed no forest,of.its,own, and had, in consequence, 
no forestry code..nor. personnel with experience, of 
forest management, and no area in which a complete 
rotation of conifers or hardwoods grown under proper 
sylvicultural management could be found. To- day 
these defects aré being remedied, and Parliament is 
committed to an expenditure, of £3,500,000 for; ten 
years’ work in replanting old afforested lands and 
the afforestation of new Jarids. Lord Lovat gave an 
account of what has been aceomplished through the 
work of the Forestry. Commission, and stated, that the 
establishment of an Imperial Forestry Bureau was 
under the consideration of the Treasury. 

* * *- 


IN a letter addressed; to -The Times, yet an- 
other site is suggested for, the University of 
London in addition to Bloomsbury and Ken Wood. 
This is Holland Park, where thére ‘is an area of 35 
acres, the last largo ‘unbuilt-dn space in''the Metro- 
polis. The ownérs aré said to have intitiiated that they 
will considét’ any ‘proposal as far a8 it is "¢ompatible 
with thé trists under! which’ the property is Held. 
The site is iy ee and is certainly very acces- 
sible, being on the diréet line of the Central London 
Railway, and’thu8 linked tip with the E6ndon Under- 
ground’ Railway’ system. 


x* * * 


[nis annourioed that, the kedl of» 40,000-ton battle. 
cruiser, the Amagi, has been laid at Yokosuka, 


* * * 


Tae Falmouth Docks Company has deposited a Bill 
the main objéet of which is' to. obtain ‘authority to 
utilise the works: constructed during’ the war period 
at the rodtiest' ‘of the Admiralty:' Powers are also being 
sought’ by the company, which’ proposes to change its 
name to the’ Falmouth Docks’ and Engineering. Com- 
pany, to carry on the business of ship repairers, ship- 

builders, and. allied industries. “It is intended to 


acquire an additional 100 acres of land for the, purpose 
of extensioris.’:\The°eapital of the company is to: be 
dovbled, ahd Wil then amount to £2,000,000. 


‘|It is new possible, therefore, to study, from these 
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‘have, duritig the past few days, visited the museum. 


#8 dove to eunit 





oe eve Ol gpiseesoer © Als ‘ei 


ond dguodtie seve bras enotesdio af ja audit tab 


ono = fo Cre Carwon: one 
13 baa etaopoba ei MI ent} 


fd IO fFOLIGaeiOl old lO Doiliinss doa 





‘Te, discussion i/o: thes composition: of: the’ future | 
baétle fleet has broken out afresh following the publi- | 
catiomof the Jutland papers..-/The advocates: of the} 
retention of the eapital ship and:those-whd favour its) 
supercession by the submarine are still as wide apart 
as) everb.:,Professor! T., Bi- Abell; in) the» ‘light: of, the 
revelations given in the Jutland:papers, has pit, one or. 
tivo pointed-questions to Sir Percy Seott, |: 
to: know, whether a fleet:.of! submarines: could:prevent4 
the issue fron its base/of a surface fleet witha screen 
of déstroyets ;; whether: submersible craft, once an 
enemy surface fleet was -at, sea; could, prevent .com- 
merce destruction by that fleet; and whether the 
German High Béa' Fleet Kept to its ‘base for fear 6f dur 
submarines and mines,,or from fear of the Grand 
Fleet. Sir Percy Scott'sireply to these questions:is' 
ar “emphatic Tefteration’ of his belief in the subriarinie:! 

Hoe * 


Ir is pointed out-im: the report of the Frisaleieh 
Krupp works for’ the past financial year that 
result of the conditions of the Peace Treaty 16 war 
material.has been; manufactured in the works during: 
the year for the first time in two generations:\'The! 
net profit is said to. be 70,000,000 marks, but no divi- 
dend is to be, paid, the, profit béing allocated. for im-, 
provements and. forthe benefit of the workmen:em- 
ployed. 


*  * * 


Ir is understoot thine. the report of the ‘Seléct’ 
Committee on Telephone Charges will be issued imme- 
diately. A belief prevails'that the recommendations 

of the Departimental*Committee have been adopted, 
and that charges will in future be based on the use 
made of the telephone. .. This end can best.be, attained, 
it,.ig shostt. by sa leslie rental -plus, a, rate, charge 
fon Peah eall, 


* * *#,, 


‘THk attempt which is being ‘made to’ form @' new’ 
federation of shipbuilding and engineering’ trades 
unions is One of the signs of the times which must ‘not 
be disregarded. The unions interested in ‘thé present 
scheme are the Amalgamated Carpénters” and’ Joiners” 
Society, the Boilermakers’ and Tron and Steel Ship- 
builders’ Society, the Ship ‘Constructors’ and’ Ship- 
wrights’’ Assoviation, ‘the ‘General’ Union ' of’ ‘Car- 
penters and Joiners, the Genéral Union of Braziers 
and Sheet Metal Workers, the Associated Blacksmiths’ 
and ‘Ironworkers’ Society, and’ the National’ Amal- 
gattiatéd Sheet Metal Workers’ ‘and Braziérs’ Society: 
In' a'statement on the présent position; the Executive 
Council points out that for the first tine an endeavour 
is being made to link up the industtial work! of these’ 
sdcieties with the great co-operative ‘mévemeérnt, and 
thus unify two great wings in ‘labour organisations. 

te oe 


Ir is good news thatthe threatened ‘strike of elec- 
trieal power ‘engineers’ in .the ‘London’ boroughs’ of 
Hornsey,’ Hatkney, ‘Finthley, and Tiford. has ' been 
areypecum until after Christmas, Representatives of 

h sides have been in conference with Sir David 
Shackleton, and itis hoped that it may be possible 
to’arrive at an ageemins before the end of the year: 

Ss oe 

THe negotiations which have been in| progréss; by 
the Northumberland Shipbuilding Company with:the 
Monmouthshire Shipbuilding Company, Limited, have! 
resulted in thé acquisition by the formér undertaking 
of the National Shipyard at: Chepstow. It -will, be 
récalled that the Monmouthshire Company acquired 
this yard, upon whichca sum of about; £2,500,000/ had 
been expended by the Government. for the price of 
£600,000, and: has’ sincé. operated: the yard as a com- 
mercial enterprise, having launched. several ships. 


* * #* 


In the process of re-arranging the collection of 
ships’, models; possessed, by. the, Science _Museum, 
South Kensington, additional space has been provided. 


exhibits ‘the progress} of ship désign from the early 
types of sailing ships of war down to the most modern 
examples of. the..shipbuilders’) art. The. models 
inelude one of an old Viking ship of the design common. 
in the ninth century of the Christian era, and ships of 
war of the.eleventh and twelfth.centuries, an example 
of the latest types of woodén battleships, and ships 
of the present century. Modern warship design. is 
represented, by... number! of models, of ae (built 
during the last fifteen years, while it is possible; to 
study the progress of merchant ship constructicn 
from the,days of the eld East Indiaman,down, to the 
epoch which closed with the building of the Maure- 
tania, Many of those interested in ship construction 








at ted} spies | 


19Ww0"d IabiT ni esibuie 


“Rondon ’ Univer Site — New Japanese ne Falmouth 


harges — New, Shiphoulding and, Engineering 
South Kensington — ¢ ip Electric Current — 


: Bracegrout of “James ‘Wan ON Fue A “Storage: on Tiphe Mth 


f -3C8 
IW 2495 Si HOG es Lise ii iJ Wi 

aed aeeee at Rencoms own ‘ato ane; Mins Ms: 7”. 
Smithythe managisig disector of ‘the Castnér Kellner: 
(Alkali: , Stated that:in the» pre-war! period: 
the ‘generating: plant of that) conipahy produced 
current with ordinary Laricashiretoal at-a lower figure 
than that! attained? by bthe .Nidgara» hydro-electric: 
plant. '|'Owimg ‘to/the ‘increased: prices ef labour! and) 

terial’ and'the reduetionin:selling price of some of 
the: by-products, the ¢omparison with :irydro-electric 
plants is! lessfavourable ‘to-day; but ‘it is: plain: that 
the Castner! Kellner: Alkali power sets produce current! 
at: the: lowest’ price-of amy: L repens station int ath 
oo gue po pei 
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Ae¢lew white the Haweswater s¢Heme for ye ntontaeg 
the water supply of Manchester from Thirlmere i§'in' 
its early Stage there is admé talk of Uliswater’ Being 
ultimately’ ‘utilised “for’ water ‘siipply. For ‘the 
| moment; “however; 't «4 who ‘dre ‘casting envious 
eyes: on ‘another’ of” t e “beauty spots’ of the Lake 
4! District are “mitrely ‘talking bf ‘Fedtiting the level’ of 
Ullswater to’ preverit’ Stig” Tt is “riot, of course, 
the fitst time’ Tnas af Titinieipalities liave sought to draw 
suppliés from Ullswater: Had Liverpoot arid “Mai 
chester decided on a joinit''Scheme for tapping the 
Lake District’ Uliswater “wotld ‘have’ suffered the 
same faté'as Thirlmere of being harné¥sed to’ supply’ 
the needs of a great city. The present proposal to 
lower the level of the lake would not, of course, affect 
to any material extent any future engineering scheme 
for supplying public requirements. 


* * * 


Amonc the destroyers on the disposal list at Devon- 
port are the Babriel and Morris, both of which are 
quite modern vessels, having been completed during 
the war period. The Morris was with the Tenth 
Flotilla during the Battle of Jutland. The light 
cruiser Gloucester, ich is also on ‘the disposal list 
and is being prepared for sale at Devonport, was the 
vessel which, it wilhdbe recalled, gave chase to the 
Goeben at the time that German warship made its 
escape from our forces in the Mediterranean. 


ee) 
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SATISFACTION has beeh expressed that for the third 


week in suctession thé’ coal output.in Great Britain 
were over /5,000,000stons. The provisional figures 


for the weék énding December 4th are 5,176,200 tons, 
a total which a ,808,324 tons for the 
corres ing week of year. This sate. of 
output, If maintained duting the test period, will 


sapeamnid wage of 3s. 6d. 
test news from South 
of the strike fever. 


entitle the miners to an 1 
per shift. Unfortu tel 
aes indigates a f = <a 
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BrooDhhifits of famo eers, which are being 
issued by the Internatio ectro-Technical Com- 
mission, include those after whom the electrical units 
are named. Prominent ameng them is James Watt, 
and Professor Burstall, of Birmingham University, 
who prepared. a memoir of James Watt for the cen 
tenary celebrations last year, .is writing. the, bio 
graphy for this series. It is believed that some, new 
data which is included in the Boulton and Watt, collec- 


tion will bé incorporated in this new record - 8 Watt’s 


life. The Watt Centenary Volume itself ‘i Sene 
written by Mr. Rhys Jenkins. 
wtte Z 
In connection with the increasing demand for 
supplies of oil fuel at*ports, the river Tyne Com- 
missioners have decided to provide'a new river berth 
at Jarrow at an estimated cost of £40,000. The work 
is being carried out;in co-operation with) the, Shell 
Marketing Company-and the British Petroleum Com- 
pany, which will be responsible for the greater part of 
the costs, the only portion of the 6xpenditure to be 
borne by the Tyne Commissioners ‘being the cost of 
dredging, estimated at £6,000. 
S$. 2 


A-NEw scheme of regulating coal exports from South 
Wales will, it is stated;'¢ome into operation early in 
the: new ‘year. Mr. Finlay Gibson, the. Director of 
Distribution, has intimated that collieries’ producing 
more coal than the average output for the six weeks 
ended September 25th will, under certain conditions, 
be granted permission to export the extra quantities. 

ryeye gags 

In order \to;meet, the increased, traffic the District 
Railway is, putting one hundred improved cars into 
serviee,,;| The, cars (arelarger.than those now, im use. 
are characterised by the absence of straps and, by the 
provision. of three large double-sliding doors. The 
first train was put into service yesterday, and will be 

illustrated and described in our next issue. 











Studies in Tidal Power. ; 
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By NORMAN DAVEY. 
A TIDAL POWER SURVEY. 


Ir the tide-tables of the British Isles be examined 
it will be seen that the highest tidal range is to be 
found along the west coast. At the extremity of 
Cornwall the mean range is about 12ft. As we pro- 
gress northwards along the west coast, the tidal 
range increases, the maximum mean range. being 
reached of 31fit. at Portished. The value thereafter 
gradually decreases until. it drops again to) about 
12ft. at the Mull of Galloway. Around the rest of 
the -west. coast of Seotland the mean tidal range 
rarely rises, above l0ft. and often falls below Titi 
On the east coast of Scotland the value is: still low, 
the highest, 15ft., being reached at Alloa, but the 
average being about 1lft.. Working southwards along 
the east coast-of England, the value gradually rises, 
15ft. being recorded in the Humber and 16}{t. at 
Lynn. The value, however, soon drops again. 
Lowestoft records only 5}ft., and the mean tidal 
remains very low until the estuary of the Thames is 
reached, the mean tidal range of the London doeks 
being 17}ft. 

If we start at the end of Cornwall and work east- 
ward along the south coast, there is again a decrease 
in the mean tidal range. The value at Penzance is 
12}ft., at Plymouth 12ft., at. Dartmouth 10}{ft., at 
Bridport 7}ft., and at. the Needles only 5ft. The 
values, however, increase. eastward beyond. Ports- 
mouth; 12}ft. is reached at Selsea Bill, 15ft.. at 

y Head, and a maximum mean value for. the 
south coast of 19ft.. at Dungeness. 

Now we have seen that the powers given per square 
mile of basin‘area by the three systems that can be 
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& 


Swain So. 
FIG. 19 
considered” as practical—viz., the half-tide system, 


the quarter-tide system and the sump system—are 
as follows :— 


Half-tide system P = 18.75 R? 
Quarter-tide system P = 11,7 R? 
Sump system .. .. P = 18.75 R? 


And the constant power P, in the two last cases— 


Quarter-tide system P. = 7 R? 

Sump system Sere eo? eet 
If we take R = 10, we get, therefore :— 
Half-tide system Resi — 
Quarter-tide system .. P= 1175 .. P.= 700 
Sump system = 2616 STP, = 3360 


And we may consider this mean range to be the mini- 
mum which it is practicable to employ for the purpose 
of obtaining power. 

It will thus be seen that we are practically confined 
to the west coast of England for tide power stations, 
the south coasts of Cornwall and Devon, the west 
coast of Scotland as far as Port Patrick, the east 
coast of Scotland from Dundee to Berwick, the east 
coast of England from Hartlepool to Lynn, the Thames 
Estuary, and the south coast from Selsea Bill to 
Ramsgate. 

In Ireland we are confined to the east. coast from 
Lough Carlingford to. Lough Strangford and on the 
west coast to the mouth of the Shannon. 

In Fig. 19 is shown @ sketch map of the British 
Isles. Those parts of the coast, enumerated above, 
where the mean tidal range exceeds 10ft.; are shown in 
thick line. 

It is, however, not only necessary to have a tidal 
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dam. Thus, at Folk me and Dover, although the 
range of the tide is adequate, yet the Kentish coast 
provides no suitable land-locked bays or estuaries 
in which the tidal water could be impounded. On the 
east coast, likewise, with the exception of the mouth 
of the Humber and the Thames, there are few. places 
where both the range of the tide is adequate and the 
contour of the coast admits of the formation of tidal 
basins. 

It is fortunate for the practicability of -using»tidal 
power in England that the west coast, where the tidal 
range is highest, is also the most broken; ‘and on 
this coast there are ‘a number of places where tidal 
basins may be made. 

Working around the coasts of England and Scot- 
land, the places where the contour of the coast admits 
of ‘tidal basins being made and where also the tidal 
range is adequate—4.c., at least over 10ft. mean tidal 
range—we may enumerate the following places, 
starting at. Falmouth and working around the island 


in a clock-wise direction :— 
Falmouth. Moricambe ogg 
Helford. Mouth of the Wampool (Kirk- 
Hayle. bride). ° 
Mouth of River N th( Dumfries 
" ut iver Ni ) 
Bri r. Auchencairn Bayand Kippford. 
Mouth of the Severn. Kirkcudbright. 
Llanelly. Fleet Bay. 
Kid : Wi 
Milford Haven, Firth of Tay. 
Conoipen, Mouth of the Forth. 
Aberdovey. id 5 
Barmouth. Mouth of the Humber. 
Port: Madoc. late. 
Menai Straits. Blackwater River. 
Conway. Crouch River. 
pees of the Dee. all ~ iaebeoy 
iverpool. out! P 
Preston. The Swale, Sheppey. 
Fleetwood. Dartmouth. 
Lancaster. Salcombe. 
Morecambe Bay. Plymouth. 
Mouth of the Kent (Kendal). Fowey. 
Mouth of the Leven (Ulverston). Ireland. 
Broughton. Straigford Lough. 
Ravenglass. Carlingford Lough. 


Mouth of Shannon. 


In considering bays and estuaries as means of using 
tidal power, there is one point of primary importance 
which must be noticed ; that is, the difference in the 
area of the surface of the water at high and low tide. 
This matter may best be examined in a particular 
example. 

On referring to the Admiralty chart of the estuary 
of the Salcombe River in Devonshire, it will be found 
that the depths of the water are given in feet. This 
depth is measured from the level of low water at 
spring tides. The contour of the land represents. the 
high-water level at spring tides. When the 
showing the depth of the water is underlined, thus, 5, 
the figure represents the height of the ground above 
low spring tides., The area of the surface of the water 
at high spring.tides in this estuary is 2.4 square 
miles ;. the area of the water at low spring tides is 
only .58 square miles, or less than one-fourth the area 
at high spring tides. 

The great variation in these two areas can be seen 
very clearly if sections are taken across the estuary. 
In Figs. 20 and 21 four such sections are shown, 
taken at selected points on the chart, section A being 
at the mouth of the estuary and B, C and D being 
successively further inland. Thus, it will be seen, 
at Section A the width of the water at low spring 
tides is .82 that of high spring tides ; while at D the 
ratio falls to .OL 

In tidal power questions we” are only concerned 
with the volume of water between high and low 
spring tides. If, in the four sections that are shown 
in Figs. 20 and 21,’straight lines are drawn between 
the points where the high and low water lines cut 
the land contours, it will be seen that on the average 
these straight lines may be taken approximately to 
represent the change in the areas of the surface of 
the water with the variations in the tides. ‘Thus, the 
area of the surface of the water at mean tide level 
may be taken approximately to be the arithmetical 
mean between the high and low tide areas. That is 
to say, if area at high tide is A, and area at low tide 
is A,, area at mean tide level— 

i A | 

3 ‘ 
We have, therefore, in the case of the Salcombe 
estuary the mean tide water area— 


2.4 + .58 
2 


An = 


An = = 1.49 square miles. 


If we adopt—and in the average this is approxi- 
mately correct—that the area changes at a constant 


rate with the tide rise (2- k), we can analyse 


the power available in any particular estuary, in which 
A, and A, are known, for the tide power cycle to be 


used 


(a) Hat¥-ripe Cycrzx, Outritow TyYPe. 
In this cycle we only have to consider the volume 





of water in the estuary above half-tide level. If the 
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area at high water springs is A, and the area at low 
springs is A,, and the area at any time in the 


water springs datum of K, and the spring rise 
K,, we have the relation— 
Ae mye (Ay Aa) Ae 
Now, the mean sectional area of the water in the 
estuary above mean water level is the value which 
will give tiie mean horse-power. Let the rise at this 


area be K, 
Now, 


ter 
ies cycle be A, corresponding to a tidal rise from 
w 
to 


Kk, = 


where K,,' is the mean high water level above datum 
and K,, is the mean water level. 
Now— e 
eae Beds 
where K, is the spring water level and K, the neap 
level. Therefore we have— 
n 2K,, 
My: inn eta, ct + ’ 


Ku} + Kn 
2 ’ 





Therefore— 
eo pak Tes 
Substituting this value of K, in the former 
equation, we have— f 
2K, + K, 
ig aaa A) Ay. 

If we substitute in this equation the values for 
K,, Ky, Ajyand A, for the Salcombe estuary, we have 
A, = 1.83. 

Now, the power given by any estuary on the half- 
tide systerm— 

P= 18:75 R*A,, 

where R = the mean range,* the value P being that 
of the total power reduced to a basis of continuous 
working. 

Thus, we have at Salcombe, where R = 11.5— 

P = 18.75 x 11.5? x,1.83 
= 4540 H.P, 


(6) Haur-tipe Cycie, Inrtow TyPE. 

In this cycle and type we are concerned with the 
volume operating in the estuary below the mean 
water level. As we are estimating the power as a 
mean throughout the monthly cycle, we have to find 
the mean area of the estuary between mean water 
level and the mean level between low water neaps 


and low water springs. 
Now, the mean low water level— 





K, — Ka 
K," = ; 
and the mean water level is—— 
K 
2 


Therefore, the mean level between these two values 
which will correspond to the mean average area of the 
water in the basin below half tide— 


2K, - K, 
Kk, = a 
Substituting in the area equation, we have— 
2K, - Ky 
Ay SOA, = A) HAL. 
Substituting the values for Salcombe, we have— 
A. = 3,141. 


Substituting this value of A, in the power equation, 
we have— 

P = 18.75 x 11.5? x 1.141 
= 2830. 

It will thus be seen in the case of the Salcombe 
estuary—and this estuary is typical in its conforma- 
tion—that, owing to the restricted capacity of the 
basin, the power available when the estuary is used 
as an inflow basin, is only 62 per cent. of that when 
the estuary is used as an outflow basin. 

It is assumed here, of course, and throughout this 
survey, that no dredging is done in the basins and 
estuaries. Whether or no such operations would be 
financially profitable in respect to the increased power 
obtainable by them, is a matter which cannot be 
gone into in this brief and necessarily superficial 
survey. 

(c) THe Sump System. 


In the sump system, the fall of water in the working 
basin, and the rise in the sump basin, must be .383 R 
—R being the mean range—to give the maximum 
value for the constant power factor—vide Article 
No. Il. We have, therefore, that the mean level of 


* The difference between “ ” and “rise ’’ should be 
clearly understood. In the Admiralty tide-tables only the 
values for the rise are given ; ¢.e., the height of the water above 
low water fpring level, Thus it will be seen that the neap range 
R, = 2K, — K,, and the mean range R = the neap rise K,. 
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the water in the 
must be— 
K, = (=3*) 617 
2 
= .3085 (K, + K,). 
The mean rise K,, corresponding to the mean area 
of this volume of water, will be, therefore— 
jK. + K, 
\ 2 


4+ .8085 (K, + K,) } /2 
40425 (K, + K,). 








——— 


working basin at its lowest ‘value These formulz, however, only give us the value of 


A, im respect of the total average continuous power 
in the sump system. In point of fact, in the sump 
system, we are chiefly concerned with the constant 
minimum power, ¢.¢,, with the constant power given 
by the neap range. _ In this case, we want the volume 
of the water in the basin. between. the neap high water 
level and .383 of the neap range less than that. 


Thus, the minimum high water level in the basin 


For sump— 
A, = 2.73 square miles. 


It. is mecessary,. however, that the value,of A, 
for the sump. should be the same as that for the basin, 
since the volume of water and the rise and. fall of 





water level is the same in each, If Padstow was to 


| be used on the sump system, therefore, the relative 


| area of the working basin to the sump would have to 


is K,, and the low water level in the basin is|}e 1: 1.32, assuming that the ratio of A, to A, was 


K, — .383R,. But R, = 2K, — K,. 
Therefore, the mean water level in the basin— 








| approximately uniform in the two basins. 
Table III., which is given on page 636, shows the 
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Let us consider the sump. Now the water level in | K, = {K, Pals, - (2K, — K,) .383} /2 approximate horse-power available at twenty places 


the sump must not rise above .383 R over the mean | 
low water level. The mean low water level in the | 


sump— 
K, - K, 
K, = — > 
and the mean high water level in the sump will be— 
K, + .383 R. 


But the mean range R equals the neap rise K,,. 
Therefore, we have— 


K, = {K, he Ky, + 383 K,,}/2 
om .5 (Ky.i-|..617 K,). 
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FIG. 22—THE SUMP SYSTEM APPLIED TO MORECAMBE BAY 


Thus, we have— | 
(1) For the basin— 


A, = .40426 Bot Bea, agli. My to i294 

(2) For the sump— 
K, Sees n | 
A, = 6 Be SOU (ay - Ay) + Ase 








= .617K, + .1915 K, 
Similarly, for the sump, we have— 


Maximum, neap, low water level = K, - K,, 
Maximum high water level = K, — K, + .383 R,, 
Therefore, mean water level in sump— 
K, = .8085 K, —- .617K,. ~ 
Thus we have— 
(1) For basin— 
4. — -817K, + .1915 K, 


K, 


(A, ay A,) a A, 


(2) For sump— 


is ere | O17 Ks oy ay) ea, 


Suppose an example be taken in the above formule. 





|Let K, = 22, K,= 16, A; = 4.65, A, = 1.66: 
| These figures refer to Padstow. Then we have— 


For working basin— 
A, = 3.58 square miles. 


/ reason, also, the Thames estuary 
‘cluded in the table, although the mean tidal range 


around the coasts of England and Scotland. The 
| places are arranged in the order of their total output 
| of power, beginning with the Severn at 437,000 horse- 
| power and ending with Fleetwood, 18,300 horse-power. 

The following conditions have limited the choice 
of tidal power. stations*for inclusion in this table :— 

(a) A mean tidal range of not less than 15ft. 

(6) A total output, reduced to continuous working, 
of not less than 10,000 horse-power. 

(c) The avoiding of placing, dams outside large 
ports. This is a highly important consideration. In 
half-tide power systems, the gates between the basin 
and the sea are only opened for three hours in every 









Ne weastle 
110,000 





Manchester ShefField 


FIG. 23—LINKING UP THE MERSEY, FORTH AND HUMBER 


twelve. Thus, any shipping that has to pass through 
during the remaining nine hours can only be passed 
through by means of locks. For this reason, the dams 
on the Mersey and the Humber have been chosen 
above Liverpool and Hull respectively. For this 
has not been in- 


there is over 17ft. 
(d) The conformation of the estuary so as to allow 
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of a reasonable limit to the length of the dam. 


The tidal system, in all, these’ stations is assumed 
to be the hali-tide system, working at a constant 
head for three hours in ‘évery twelve. The power 
factor is the value of the total power output reduced 
to a continuous average throughout both the monthly 





andthe daily ‘cyeles. 


Tasre: III. 


Spring Neap 


Place. 


j_ 
Mouth of Bolern, pwr at ‘Sudbrook Point 
Mouth of Severn, dam at gre 
Mouth of Dee . 

Mersey, above Liv erpool . 

Firth of Forth, dam at Forth | Bridge 
Humber, above Hull 

Lilanelly : ar 

Millom. . 

Wigtown 

Preston 

Kidwelly 

Dumfries pede 

Morecambe Bay aan 
Milford Haven, above ‘Pembroke Dock. | 
Auchencairn Bay 4 
Bridgewater 

Conway . 

Bideford 54 

Kirkcudbright 

Padstow 

Fleetwood .. 


For example, Preston gives 50,000 horse-power on 
the continuous average basis. For three hours, 
however, on the day at the peak of spring tides, the 
actual power index would be— 

Pi TH. Be A. 
= 75 x 650 
= 390,000. 

That is to say, the maximum power value divided 

by the average continuous power value 
Pra 


- 





The figures in the column headed “‘ Dam efficiency ”’ 


ment power’ value in the above table, which, in itself, 
reaches the grand total of 1,623,000 horse-power.' 

So far, we have only' Considered thé half-tide 
system in this survey. ‘There are, however, two places 
where the sump system may be used advantageously 
and where a fi power is available. The first of 
these places is Morecambe Bay in Lancashire. (The 


— 


Total 
average 
ciency, H.P., re 

1000 | duced toa 
H.P. per continuous 
sq. m. is. 





Mean 
quarter- 
water 


|, Dam 
Area | Area effi- 
high | low 
water, | water, 
Springs, | Springs, | 
| Sq.m. | sq.m. 
4 | 12.0 
8.0 
10.4 
4.7 
17. 
14. 


0. 
4. 
0. 
1. 
1. 
0. 
3. 
0. 
0.46 
0. 66 
B 

1.2 
1. 66 
0. 


Length 
of 
dam, 


miles. 


area, 
“Ax” 
sq. m. 
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437, 000 
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61,000 
50,000 
47,000 
40,000 
37,500 
35,000 
26,006 
24,500 
23,000 
21,500 
19,900 
18,500 
18,300 
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figures for this place are shown in Table IV., and a 
plan of the bay, showing the arrangement of the dams, 
is Shown in Fig. 22. It will be seen that a total power 
factor of 640,000 is obtained from this scheme, and 
a constant minimum power output of 247,000 horse- 
power. Such a place as Morecambe Bay is eminently 
suitable for such a scheme. The dams are readily 
constructed, for nowhere are there great depths. The 
bay is also conveniently situated for the distribution 
of power in the surrounding industrial areas. 

The second place is the mouth of the Severn. The 
total power factor in this case is 378,000 and the 
constant minimum 132,000 horse-power. The double- 


! basin system is effected by erecting another dam 


4 § __ 6Miles 





FIG. 24--PLAN OF DOUBLE BASIN SYSTEM 


represent the power output in thousands of horsé- 
power, continuous average, per mile of dam. 

This survey, it should be noted, is only very approxi- 
mate. The Admiralty charts from which these figures 
and values have been taken have been sometimes 
out of date and sometimes on too large a seale to 
admit of very accurate readings. Moreoyer, the 
variable nature of the sandbanks in many estuaries 
renders the calculation of low tide areas uncertain. 





It must also be remembered that there is a 


TABLE IV. 


Mean | Length 
range, of 
ft. dam. 


\Spring Neap 
range, jrange, 
ft. ft. 


Morecambe Bay— 
Working basin 
Sump.. : 


6.45 
6.65 


21 


21 


20.2 
Severn, lower dam at Sudbrook— | 
Working basin 
Sump.. 


2.2 
interwall 
13.0 


15.2 





number—a very large number—of highly suitable 
small estuaries, with areas varying between one-tenth 
of a square mile to 1 square mile, which give power 
values fron: 500 to 7000 horse-power, according to 
the mean tidal range at the place.. To make a survey 
of all these smaller places would unduly enlarge this 
article. At a rough estimate, there may. be some 
hundred ,such places on the west coast, giving, an 
average output of, say, 2000 horse-power. Here alone 


| Springs. 


linterwall! 
H.1 





we have an additional 200,000 horse-power to aug- 


IN THE SEVERN 


further up the estuary and running an interwall 
between the two dams, parallel to the coast to connect 
the inner and working basin to the sea. Here, as 
in all sump systems, the turbines are placed in the 
interwall between the working basin and the sump. 
A’plan of this scheme is shown in Fig. 24. 

There is yet another method, however, by which a 
constant power is obtainable without using the sump 
system. It will be seen on referring to the’ tide- 
tables that the time of high*water varies around the 


, 
| ‘Total 
Dam (Constant horse- 
effi- | power | Power, 
ciency. factor P, | average 
P 


Mean 
area 


for P. 


Mean 
area 
for P. 


Area, 
L.W. 


Springs. | 


Area, 
H.W. 


40.7 
36.6 


38.5. 


54 6.5 
4. 42.4 


98.4 14.9 | 
| 80.9 77.3 2 
(R = = 15)| (R= = 2) 82 


2.3 [247,000 | 
| | 640,000 


7| 


| 132,000 | 
| | 378,000 


14.4 


2 12.8 
20.0 i) 


12. 

12.05 ‘8 

24. 25 | 24.0 
(R = 20)(R = 29 


coasts of the British Isles. If it were possible to find 
four places of equal power output, between each of 
which there was a three-hour interval, we could link 
up these four stations electrically, and thus obtain 
continuous power throughout the twelve hours. 
Unhappily, this cannot be done, but we can approxi- 
maté to this ideal’ condition im one instance. 

If we take the three stations—the Forth, thé 
Humber and the Mersey—we see from. the tide- 
table that high water at these places is respectively 





3.0, 6.45, and :11.0..We have. thus) three working 
periods :— 
(a) The Firth of| Forth, of 3} hours, 110, 000 
horse-power ;* | 
(b) The Humber, of 4} hours, 100,000 horse- 
power ; 
(e) The Mersey, of 4;hours, 152,000 horse-power 
—which, when linked up electrically, make up, the 
continuous working for the twelve hours. , 


Now, since we are ¢onsidéring the constant mini- 
mum power output, we must calculate from the 
smallest of the three stations—-i.e., the Humber— 
at neap tides. This gives a value of constant output 
of 110,000 horse-power for the period of 4} hours. 
The other stations will give, of course, a larger output, 
but this figure of 110, 000 horse-power represents the 
constant minimum, horse-power continuously avail- 
able throughout the twenty-four hours. / Fig. 2: 
shows the electrical linking up of these three stations. 
It_will be observed that.the power lines run through 
the industrial districts of the North of England, 
centring in Yorkshire. 

We may sum up this rough survey as follows :- 

The grand total of horse-power available from 

Vifteen stations on the west coast of England 
Four stations on the west coast of Scotland | 2,263, 000 
One station on the east coast of England .. | H.P. 
One station on the east coast of Scotland .. 
in. intermittent power, but here expressed as an 
average continuous power factor. 
Out of this total— 
H.P. 

Two two-basin systems on west coast of Eng- 
land give together a minimum constant 
H.P. of 

Three stations—F orth, Humber and Mersey— 
linked together ina iad give j a oomstant 
minimum of ‘ 


379,000 


110,000 
Giving a total constant H.P. factor of. . 489,000 

This concludes the rough survey here attempted. 
[t must not be forgotten that there is a large 
number of ‘highly suitable small estuaries, by the use 
of which the tide power total estimated above could 
be very largely increased, In the next and last 
article, the question of the application of this tidal 
power, constant and intermittent, will be considered, 
and the economic aspect of the question..will be 
adumbrated. 





THE BRITISH ELECTRICAL DEVELOPMENT 
ASSOCIATION. 


A GENERAL meeting of the British Electrical Develop- 
ment Association, which took place on Friday last, the 
17th inst., was followed by a luncheon at the hotel Cecil, 
to which a number of important guests had been invited. 
The oceasion provided Mr, Hugo Hirst, the President of 
the Association. with an opportunity to review briefly the 
present industrial crisis. On account of the position, Mr. 
Hirst took a somewhat pessimistic view of the immediate 
prospects of the electrical industry. He remarked that 
money was short and goods were short. Tn the past, when 
one was short the other was plentiful, but this was a new 
situation. Half the- world was crying for the commodities 
of life and had not the means to acquire them. The other 
half was producing eommodities at a rate and at a price 
such that only a small market could be found for them. 

Sir John Snell, however, forecasted a brighter outlook 
for the industry, and instanced the activities of the Elec- 
tricity Commissioners during the few months they had 
been in.effice. They had, he said, already sanctioned loans 
to local authorities of nearly £13,000,000, of which 
£6,500,000 were for the establishment of big power stations, 
£4,500,000 for distribution and transmission development, 
and £2,500,000 to £2,750,000 for the extension of small 
stations. He hoped that the difficulties involved by the 
increase of charges for electricity would be removed by 
the Bill recently presented to Parliament. ‘The Com- 
missioners hoped to arrange that where railway companies 
or others had erected power stations larger than they 
required, the surplus power might be made available for 
the use of the general public. He anticipated a rapid 
extension of the electrification of railways as soun as the 
financial situation. improved. The increase in the popula- 
tion, the growing demand for better transport, and the 
increasing cost of steam locomotion made the elé@trifica- 
tion of the railways certain, and as that proceeded the 
cables laid for the railways could give supplies of current 
to districts which now had no supply. 

Mr. LI. B. Atkinson, the President of the Institution of 
Electrical Engineers, also deprecated Mr. Hirst’spessimism. 
He stated that those in the electrical industry 
would not rest until every: city in the kingdom was in the 
position of Amsterdam, , was. now the’ only city in 
the world with Timah aoa i on to every house, and with 
at least one light In @very room, 

To achieve that object, Mr, H. Gordon Selfridge advo- 
cated, in an amusing speech, wider publicity as the most 
efieciive means of overcoming the conservatism which at 
present stood in the way of electrical developments. 








Contrary to the generally accepted views, the French 
are permitting many street changes in rebuilding their 
cities. They are the more prone to do so, states one of our 
contemporaries, since the ,Government pays the large 
part of the bill. Co-operative sotieties have been formed 
in most of the towns which enable the employment of one 
contractor, one engineer and one architect for each com- 
plete scheme. ‘This arrangement permits standardisation 
of the many unit parts of the buildings, such as windows 
and doors. 
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Railway Matters, 








to dead sound of the 

e ing lighting 

of our issue of March, last it was 
-wagons for oe < oa Railway 
t We built at Wool- 

ate for the deli f the former had 
lelivery of tter was to have begun 

n ber. From 


» reply to @ question 1 use of Commons on 
December 13th it appears that up to the 6th idem only 
30 wagons had been ee to the Great Western and 
852 to the North 

SusJKer to the approval of the D Parliament and 
of the general meetings of tha. chacchilicors of the two 
companies ing the pri lines and working the 
State railways in it has been arranged between 
the two boards and the Government, states the Iron 
and Coat 7 Review, to transfer the control of all 
railways in Holland to the State. The State Railway 
Company is to increase its share capital from 16,000,000 
to 40,000,000 florins, and the Dutch private railway 
company from 22,500,000 to 30,000,000 florins. The State 
is to acquire the new shares at par and guarantee a 
minimum dividend of 5 per cent. Whenever the divi- 
dend exceeds 6} per cent., 80 per cent. of the surplus 
is to go to the State. The joint board of directors is 
to consist of eleven members, of whom six will be nominated 
by the Government. 

Tae report of Major Hall on the fatal accident of 
October 14th at Wimbledon, London and South-Western 
Railway, was issuedon Decomber 18th. In this case a 
Metropolitan Distriet Railway electric train failed to stop 
at its proper place and ran into the buffer stops. The 
stops were destroyed, t’ » leading car mounted the plat- 
form, and a lady standing on the platform was killed by 
the débris. The aceidenv is considered to be due to an 
error of judgment on the part of the motorman. Whilst it 
is not thought necessary to provide hydraulic buffer stops, 
it is suggested that the existing stops should be altered so 
as to provide for the central buffer of the District stock. 
A matter submitted for consideration is the sanding of the 
rails near the buffers, provided that it does not prevent 
the correct shunting of the track-circuit relays by vehicles 
oceupying the sanded space. 


A REMARKABLE mistake would appear to have been 
made by the Chancellor of the Exchequer in the debate 
of December 9th on national expenditure. He is reported 
to have said on that occasion: ‘‘ Under the agreements 
made by the right hon. gentleman—Mr. Asquith—and his 
then President of the Board of Trade, the railway com- 
panies collected or spent nearly £600,000,000 of the tax- 
payers’ money. annually.” Immediately afterwards Mr. 
















Chamberlain referred to an : ll expenditure of that 
sum. On reference to White Paper, Cid. 815,.issued on 
July 10th nic ie oo the figures for the financial 
year ended March 3ist, 1920, we find, however, that the 
expenditure for that period was £186,000,000, and it was 
estimated, at £232,600,000 for the current financial year. 
The ‘in ‘ransport’s statement issued on November 
19th sho ‘that during the first six months of the financial 
year the iture was £119,000,000, which figure 





ts that for t whine it may be £250,000,000. Even 
if the guarantee be added to the expenses the amount will 
be less than £300,000,000 a year. 

THE apprintetiais of Mr. Arthur Watson, the general 
——e the — re and « grosoen Balla 3 to be, 
as from January Ist, the general manager of the London 
and North-Western also, draws attention to the close 
relations between the two companies that have always 
existed. The receipts for traffic between competing points 
have been pooled since 1862 under an ment made in 
that yeer. This agreement was for fourteen years and was 
renewed from time to time until 1904, when a new agree- 
ment, securing much closer relations, was made. In 1908 
the London and North-Western and Midland Companies 
made an agreement as to competitive traffic, which went 
much further than pooling and provided for a reduction 
e competition, and in 1909 ices cashire and dasa 

mpany became a party to this agreement. In February, 
1872, because of the proposed amalgamation of the London 
and North-Western and Lancashire and Yorkshire-Com- 
panies and of the Midland and Glasgow and South-Western 
a select committee, presided over by Mr. Chichester 
Fortescue, inquired into the question of the amalgamation 
of railway companies, 


THEV ENGINEER 


637 





et 








Notes and Memoranda. 

















could remain under water, on @ 

rate of expulsion of carbon dioxide 

AN investigation into the pro 
for bearings has recently been ad. 
by the Bureau of Standards. It was fom 
alloys maintain their strength propert 
temperatures than do those con e 
the yield point or ultimate strength of a high-s 
at either 25 deg. or 75 deg. Cent, is nol 
admixtures up to 3 per cent, Prole 
the strength of lead- alloys mue 
it does that of tin-base alloys. T 
base alloy was not affected by he rf 
about 100 deg. Cent., but the) yield 
alloy was lowered by only two weeks" hea 
temperature. ss © ices 

. Some interesting particulars of the air propeller driven 

generators which were used by the United States for the 
wireless installations in aeroplanes during the war are 
—— in an  Agren opie Deve! ent-on Radio 

merators for the Army-and Navy,” which a in 
the Journal of the American Tnativution Of Plectrical 
Engineers. The author, Mr. 5 1, Hiss, states that it was 
necessary to secure constant vo Over a range of speeds 
from 4000 to 12,000 vovoPesioa iain minute, which corre- 
sponds to an aeroplane speed of from 60 to 120 miles’ per 
hour. With the stream-line covers in position, the gene- 
rators somewhat resemble: high-explosive shells, with the 
propeller mounted at what would be the base of the shell. 








The generators were constructed to furnish approxi- 
mately 70 watts at 25 volts and 50 watts at 275-300 volts, 
one armature with two windings and two commutators 
being employed for this purpose. ; 

In discussing a paper on the development of the modern 
steam locomotive, read before the South African Institu- 
tion of Engineers, Mr. G. G. Elliott said: ‘I cannot 
understand why anyone should want a bar frame ; every 
one of our bar frames have broken, whether in cast steel, 
wrought steel or slotted plates. The plate frame only 
breaks on curved lines, and we do not get one-tenth per 
cent. of the breakages that we get in the bar frames. Our 
narrow-gauge locomotives probably give much more 
trouble than the broad gauge in America. Our curvature 
is bad, and a narrow-gauge engine has to put up with many 
more sirains. Compare the difference from vertical centre 
of axle to centres of bearings, side and coupling rods. 
‘he leverages are much greater. -Thermit welding has to 
be resorted to, but electric welding of that size has not yet 
been attempted. As to appearance, there is no comparison 
—a skeleton is not pretty to look at.” 

TEsTs were recently carried out by the American Bureau 
of Standards, to determine whether the wind pressure 
coefficient for cylinders is constant regardless of the 








diameter of the cylinder. According to theory, the 





coefficient of the square of the velocity should be found 
constant for geometrically similar bodies presented in the 
same manner to the wind, without regard to size. Tests 
on wood-and~brass cylinders ranging from lin. to 6in. in 
diameter were made in a wind tunnel at velocities from 
15 to 80 miles per hour, the higher velocities being restricted 
to the smaller cylinders. The cylinders were placed with 
axes normal to wind, and the arrangement was such as 
to make the results apply to cylinders of infinite length. 
It was found that the coefficient does not remain constant, 
but for a lin. cylinder is half again as large as for a 3in. 
cylinder. Above a 3in. diameter the coefficient proved to 
be practically constant, and equal to 0.426. 

IN a paper recently presented at a meeting of the Pitts- 
burgh section of the American Welding Society, the author, 
Mr. D. F. Miner, discusses recent de t in electro- 
percussive welding. This form of welding is a process 
which is primarily intended for manufacturing applica- 
tions, where large quantities of duplicate parts are to be 
produced. The apparatus in its earlier form utilised the 
electrical discharge from an electrolytic condenser consisting 
of aluminium plates immersed in an electrolyte of borax 
solution. A scheme has now been evolved for utilising elec- 
trical energy stored in a magnetic field, thus substituting 
electro-magnetic energy for electro-static, and welds of the 
butt type up to a cross-sectional area equivalent to }in. 
diameter stock have been successfully made. The com- 
plete operation occupies about 0.1 second of time, giving 
no time for oxidation or excessive heating. The time 


sequence of events shown in an taken during 
a weld between jin. copper. and steel rod indicates a: 

of current of 2600 ampéres, an are voltage of 30, Satie 
power 60 kilowatts, energy 0.00077 ki tt-hours, and 


time 0.094 sec. 

A survey of the platinum group of metals, inum, 
palladium, iridium, osmium, ruthenium, and rhodium by 
Mr. A. D. Lumb has recently been igsued by the Mineral 
Resources Committee of the ly, 298m Institute. The 
survey is of special interest owing to t 
of vi Be auanig which has resulted chiefly ~c om dogpe 
reduction of output from Russia. The importance of the 
Russian supply will be gathered from the statement that 
up to the year 1914 Russia produced over 90 t. of 
the world’s supply of platinum, the Republic lambi 
South America, ranking next in importance with about 
5 per cent. On account of the scarcity and high price of 
the platinum metals much attention has latély been 
directed towards the discovery of suitable substitutes. 
In the electrical industry an alloy of three parts of palla- 
dium and two parts of silver is in use, also an alloy of nickel 
and chromium. Platinite, an iron-nickel alloy, contain- 
ing 46 per cent. nickel and 0.15 per cent. carbon, has the 
same coefficient of expansion as —_ and, when coated 
with copper, is used to replace platinum connection 
wires of incandescent lamps. Tungsten is sometimes used 
for certain ignition devices. For cathodes an alloy of 
90 per cent. gold and 10 per cent. copper can be used to 
replace platinum, and when carefully polished and bur- 





nished, is suitable for platinum anodes. 





Miscellanea. 





Ar the Petworth annual ploughing match recentl 

held, the first prize and cup for tractor ploughing sri 
won by James Penfold, Limited, of Arundel. 
_ THE output of peat in Sweden is stated to be rapidly 
increasing. ng the present year considerably over 
400,000 tons have y been dug, corresponding to 
something over 200,000 tons of coal. 

THe Government of Bengal has asked for an opinion 
from the Bengal Chamber of Commerce as to the particular 
type of bridge—whether the single span arch type or the 
floa: type—which should be adopted in the reconstruc- 
tion of the Howrah Bridge. 


Tux Italian Government has authorised the importa- 


| tion without licence of automobiles intended for goods 


traffic. The temporary importation of such vehicles 


| loaded with goods is also authorised, on the guarantee 


that duty will be paid if the vehicle is not re-exported 
within a fixed time. 

Tue University of Leeds is urgently in need of addi- 
tional funds, and an endeavour is being made to raise a 
loan of £500,000. About £250,090 is required for a new 
laboratory for teaching and research in pure and applied 
science, especially in the chemistry, physics, engineering, 
textile, fuel and mining departments. The remainder will 
be applied for extensions of buildings, &¢., in other depart- 
ments of the University. 

In a recent report the chief sanitary inspector of East 
Ham records that the cost of collecting house refuse to-day 
is £9330 per annum, or 6s. 9d. per house. Before the war 
this work was done for £4000, or 2s. 114d. per house. The 
increase is accounted for by the rise of 400 per cent. in the 
cost of horse hire. Wages of fillers have risen from 30s. 
per week to 70s. The Corporation is considering the 
replacement of the horse carts by electric wagons. 

Tse New Zealand Government is still assisting private 
interests in prospecting for petroleum in that country, 
and has, so it is stated, subsidised a company that 
has put down & bore near Hawkes Bay to the depth of 
3660tt. It is proposed to go much deeper, for the indica- 
tions are that oil may be tound in that locality. During 
1919 the New Zealand Government paid 21,656 dollars 
in subsidies for prospecting work and will expend more 
this year. 

Wuart is claimed to be the most powerful wireless 
transmission station in the world was opened on Decem- 
ber 18th at Croix d’ Hins, eighteen miles from Bordeaux, 
by M. Deschamps, Under-Secretary for Posts and Tele- 
graphs. Thestation, the aerial of which has eight pylons 
850ft. high, is designed to reach, in normal circumstances, 
any point in the world, including New Zealand, while 
North and South America will be within its effective 
radius, however bad the atmospheric conditions. The 
station has been named Lafayette. 

THERE are three complete wireless transmitters on the 
recently re-commissioned Vaterland, one of whieh is 
worked in connection with a high-frequency generator. 
According to the Wireless World, this installation is the 
first instance of the use of such a generator on board ship. 
For transmitting on waves of 600 to 1800 m., and for use 
with the high-frequency generator, an aerial 190 m. long 
is carried. For shorter wave lengths and for emergency 
transmitting two other aerials are provided, each con- 
sisting of a single wire spread between the funnels. 

Basep on the results of Canadian experiments, it is 
stated in a recent article in Power that 1 ton of sun-dried 
wheat straw produces approximately 10,000 cubic feet of 
purified gas, 600 1b. to 6501b. of carbon residue, which 
may be readily powdered to a very fine consistency, and 
about 10 gals. of tarry liquid. The gas has a calorific 
value of about 400 B.Th.U.s per cubic foot, burns with a 
blue flame, and has a slight odour. The combustible con- 
stituents of the gas are carbon monoxide, methane and 
hydrogen. A ton of straw is equivalent to 32 gals. of petrol. 


Ir has been determined, according to Indian Engineering, 
that the waters of the Cauvery can be still further utilised 
by erecting power stations at two new sites—the Shimsha 
Falls and the Makadatu Falls. The first are four miles 
from Sivasamudram and have a higher fall. Preliminary 
investigations have shown that water can be carried from 
Sivasamudram to Shimsbha by a canal and conduit about 
11 miles long. The Makadatu scheme would be on a 
smaller scale; a net height of 140ft. would be available 
about four miles below the Arkavati Junction, which 
could generate 8000 horse-power. The proposals are 
under consideration by the Mysore Government. 

In a paper recently read before the Colonial Section of 
the Royal Society of Arts, the author—Mr. A. H.-Ashbolt, 
the Agent-General for Tasmania—stated that it was now 
a definite policy for all time in Australia that new indus- 
tries able to supply considerable quantities of the country’s 
requirements should be sufficiently protected. The bulk of 
machine tools used in Australia were obtained from Great 
Britain and America. He suggested that the leading 
British firms should jointly work a large modern plant 
in Australia or Tasmania, where they could, in their joint 
interests, produce the best tools of the group’s output and 
so save the perpetual expense of selling half a dozen 
machines or tools of slightly different designs to do the 
same work. 

A RECENT American report gives the following reasons 
for lining irrigation canals with concrete :—Such lining 
permits the use of higher velocities than could be allowed 
in earth canals. The higher velocity permits the use of 
smaller cross sections with less expense for excavation. 
A smaller cross section of canal is practical where a larger 
canal might be impossible. Lining reduces the seepage 
losses to a negligible amount. The maintenance cost of a 
lined canal is much less than that of an unlined canal. 
Concrete lining permits the use of a section with highly 
desirable. hydraulic properties. Concrete lining avoids 
the oration of banks by burrowing animals, the erosion 
of the banks by wave action in the canal and the growth 
of brush and weeds where they will interfere with the 
flow of the water. 
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Lessons from Jutland. 


Tue Jutland despatches published last week 
represent, perhaps, the most important contribution 
which has ever been made to the archives of naval 
science. Not only do they elucidate the strategy and 
tactics of the greatest fleet action of modern times, 
but they furnish a wealth of detail on technical 
subjects of supreme interest to the professional 
student. These documents appear at an opportune 
moment, for their bearing on the current controversy 
touching the future status of the capital ship and the 
relative value of other agencies of naval warfare is 
obvious. The British Fleet of to-day does not differ 
essentially in composition from the Grand Fleet of 
1916. The Admiralty still regards the capital ship 
as the prime element of power, and no fundamental 
modification has been made in the inter-relation of 
battleships, cruisers and destroyers. Whether we 


*|are right or wrong in adhering to the old standards 


is a question to which the Committee of Imperial 
Defence is now seeking an answer. So far, at least, 
it cannot be said that there is an overwhelming 
weight of opinion on either side. Many distinguished 
officers condemn the battleship as an anachronism, 
which is not only valueless itself, but positively 
dangerous, because it encourages the perpetuation of 
obsolete tactical ideas and threatens to absorb money 
that is needed for the creation of more potent weapons. 
Other officers, of equal eminence, are no less confident 
that the capital ship can be made virtually invulner- 
able to the new methods of attack, and will therefore 
continue to form the backbone of every great navy. 
The data supplied by the Jutland despatches will 
doubtless be of great assistance in enabling a sound 
judgment to be reached on this important matter. 
The memorandum written by Admiral Jellicoe 
in October, 1914, gives us the key to the tactical 
principles which governed the Grand Fleet’s move- 
ments at Jutland. When this paper was written the 
war was barely three months old, but it had already 
become evident that the submarine, the torpedo, and 
the mine were likely to play a conspicuous part in 
fleet operations, and Admiral Jellicoe accordingly 
devised a scheme for neutralising as far as possible 
the advantage which the Germans hoped to gain from 
the lavish use of these weapons. Proceeding on the 
assumption that the enemy on the day of battle would 
endeavour to entice him over mined or submarine- 
infested areas, he determined not to be so drawn, even 
at the risk of failing to bring the hostile fleet to 
action as soon as he hoped. He foresaw that such a 











plan, if not understood, would expose him to cen- 
sorious criticism, but he was prepared to endure that 
80 long as he enjoyed the confidence of the Admiralty. 
“The situation,” he wrote; “is a difficult one. It 
is quite within the bounds of possibility that half of 
our battle fleet might be disabled by underwater 
attack before the guns opened fire at all, if a false 
move is made, and f feel that T must constantly bear 
in mind the great probability of such attack and be 
prepared tactically to prevent its success.”” The plan 
thus outlined was duly carried into effect at the 
Battle of Jutland, which took place nineteen months 
later. It is not clear whether the German Fleet was 
accompanied by submarines on that occasion— 
Admiral Jellicoe and other flag officers aver that it 
was—but the presence of a large force of German 
destroyers was sufficient reason for taking special 
precautions against torpedoes. Pursuant to the rule 
which Admiral Jellicoe had laid down, torpedo 
attacks were avoided by turning the fleet away; but 
in each case the deviation from course was very 
slight, and it does not appear that these manceuvres 
were directly responsible for the ultimate escape of 
the enemy, though they may have facilitated it. 
On the other hand, they certainly saved the British 
Fleet from serious loss through torpedoes, scores of 
which passed through the line.. The Marlborough 
was the only ship to be hit, and the damage she 
suffered, extensive as it was, did not at once compel 
her to withdraw from action. It is reasonable to 
infer that, but for the danger of torpedoes, Admiral 
Jellicoe would have fought the battle at a much 
closer range, in which case the vastly superior weight 
of his fire must have proved decisive. Consequently, 
the torpedo did exercise a very marked influence on 
the action, although the material damage it caused 
was insignificant. The British Commander-in-Chief 
had a further reason for hesitating to expose his 
capital ships to this form of attack. He was aware 
that their under-water protection was inferior to that 
of the German vessels, the designers of which had not 
been hampered by considerations of dock measure- 
ments. With a few extra feet of beam, our ships 
could have been given better defence against tor- 
pedoes, but that was rendered impossible by the short- 
sighted policy of economy which had refused money 
for adequate dock accommodation. From the tech- 
nical point of view, the outstanding feature of the 
action was the swift destruction of three of our great 
battle-cruisers. Admiraly Jellicoe attributes that 
disconcerting event to two factors:—First, the 
indifferent armour protection cf the ships, especially 
in regard to turret armour and deck plating; and, 
secondly, the disadvantage under which our vessels 
laboured in regard to the light. “Of this,” he 
remarks, “‘ there can be no question.”’ In justice to 
our naval constructors, it must be borne in mind that 
they had to accomplish the difficult task of combining 
high speed and heavy armament in a displacement 
limited by financial and other considerations. Some- 
thing had to be sacrificed, and it is notorious that 
naval opinion of the pre-war period attached no great 
value to armour. The ships so designed fulfilled 
every anticipation so far as speed and gun power 
were concerned. They were easily the fastest and 
most powerfully gunned battle-cruisers afloat, and if 
they displayed an unlooked-for weakness in ability to 
resist attack, the blame must not be laid solely at the 
the door of the naval constructor. Admiral Jellicoe, 
writing after the action, stated that the newer German 
battleships exhibited a surprising turn of speed, and, 
he added, it was quite evident that all German ships 
possessed a speed much in excess of that for which 
they were nominally designed. This statement is at 
variance with the testimony of Commander von Hase, 
who declares in his book on Jutland that the German 
battle-cruisers “could not maintain more than 25 
knots for any length of time, whilst the British were 
romping away from us at 28 knots.” It has often 
been declared that the superior weight of our guns 
was discounted to a considerable extent by the failure 
of their armour-piercing shell, but there is good reason 
to believe that our projectiles performed very well 
on the whole. British gunnery was remarkably 
accurate throughout the engagement, and our ships 
scored a far higher percentage of hits than they 
received. The Lion, which as flagship of the Battle- 
crniser force, probably received special attention 
from the enemy, was hit twelve times in all, but 
except for one turret being disabled, her steaming and 
general fighting qualities were not impaired. It is 
a fact. worth noting that at 7.50 p.m., when they 
had been hotly engaged for three and a half hours, 
all our surviving battle-cruisers were still capable of 
steaming at full speed, according to a signal made to 
Admiral Beatty. The despatches contain numerous 
tributes to the work of the naval engineers. Nearly 
every ship, old as well as new, contrived to exceed 
its trial performance, and it is clear that the engineer- 
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ing department never gaye the Commander-in-Chief 
a moment's anxiety, 

Notwithstanding the numerous torpedo craft, that 
were present, Jutland. was. essentially an, ,artillery 
action, With the exception of a German pre-Dread- 
nought and two light cruisers, all ships lost. on either 
side,owed their destruction to gunfire. There could, 
we think, be no question as. to the future ascendancy 
of the gun if it were possible to guarantee the safety 
of the gun platform. Those who exalt the torpedo 
above all other weapons have not yet explained why 
it did so little damage at Jutland. Targets abounded 
and the atmospheric conditions were uncommonly 
favourable to attacking destroyers, yet the sum total 
of their victims was astonishingly small. This fact 
deserves to be emphasised at.a moment when so many 
voices are urging us to discard the gun and stake our 
naval future on the torpedo. 


Technical Discussions. 


Tue practice ‘of holding public or semi-public 
discussions on scientific or technical papers which 
embody the results of.research or experience is a 
peculiarly characteristic feature of the English- 
speaking peoples, and few who have knowledge of 
methods in vogue in other countries will be disposed 
to doubt that the practice is a great and valuable 
factor in the progress and development of science 
and technology in this country. There can be little 
serious doubt that the time and effort required by 
these verbal discussions before our great societies 
and institutions are well and profitably spent. The 
author of a paper knows that his conclusions and 
views will*have to stand the test of acute critical 
diseussion, and that knowledge—as well as the 
actual matter of the discussion—frequently serves a 
useful stimulus. There is also the great advantage 
that these meetings and discussions bring together 
men interested in a subject from many points of 
view, and the outlook of all is widened as a result. 
It would, therefore, be something of a calamity to 
British science and technology if such meetings and 
discussions fell into disrepute. Yet, at more than 
one meeting which should have proved particularly 
interesting and valuable, those most interested in 
the subject have gone away with the feeling that they 
had not found what they had reason to anticipate, 
and that the whole proceedings had been dull and 
profitless. That end, as we have pointed out on 
various occasions, is always likely to be reached if 
proper preparations are not made for the discussion. 
Sometimes, it is true, discussions run by themselves, 
but more often than not “stage management” is 
necessary. The Institution of Mechanical Engineers 
new has a Discussions Sub-committee, and the im- 
provement in its discussions at Storey’s-gate is 
already obvious, although the Committee has but 
recently begun its work. When it gets fully organised 
we anticipate that the debates will leave nothing to 
be desired: 

No better example of a failure of the kind we have 
referred to could be found than the two meetings 
of the Institution of Civil Engineers which were 
recently devoted to the subject of “ Impact Testing.” 
We lag behind no one in our respect for the senior of 
our technical Institutes, nor do we wish in the least 
to depreciate either its work or its great standing. 
But the method and manner in which its meetings 
and discussions are conducted are in urgent need of 
criticism and of radical reform. Here was a subject— 
the notched bar impact test—which may well be 
described as something of a “ burning question.” 
The adoption of one form of this test by the A.I.D. 
during the war has raised it to a status of first-rate 
importance, but there are nevertheless many com- 
petent metallurgists who refuse to recognise that it 
has any claim to be taken seriously. Yet at the two 
meetings of the Institution of Civil Engineers to 
which we refer, the discussion proved excessively 
restricted, and totally failed to afford a view of 
representative opinion. The causes of ‘such an 
unhappy failure are not far to seek. They may be 
very briefly summed up in two groups—an  anti- 
quated form of procedure, and a failure, on the part 
of the authorities of the Institution, to arrange for a 
satisfactory discussion, presumably through insuffi- 
cient interest in the subject or the individuals 
most likely to provide satisfactory material for 
the debate. On both occasions there were 
present at the meeting a number of those best 
qualified to discuss the subject; yet the majority 
were sent away without being afforded an oppor- 
tunity of speaking, and they were not even invited 
to contribute their views in writing. If the 
matter is considered in detail, the real causes of such 
a condition of things are perfectly evident. ‘The 
Institution meeting lasts from 5.30 p.m. to 7 p.m. Of 


pied by formalities, and then the paper is read, not 
by the author, who couldyasyaiile give a stimulating 
and interesting accountof his work or views, 
but . by .a, secretary, who frequently must. know 
little and probably care little’ about its \ con- 
tents. Then, after valuable time has been wasted 
by the lifeless recital of what those really interested 
have already studied with care, the author is invited 
to make some remarks about his paper. In one 
instance, at the meetings referred to, an author 
took: so long over his remarks—which, in effect, 
really constituted a reading of his paper over again 
—that very little time was left for any discussion 
at all. More than half the length of the meeting |}, 
could be saved for more profitable use if the 
reading of the paper by the secretary were restricted 
to reading “ by title,” and the author were restricted) 
to fifteen or at most twenty minutes in his“ remarks ”’ 
about his paper. Nor can our criticism of these 
particular meetings stop at this point. On the first 
oceasion, three papers, two of them of very con- 
siderable importance, were put up for discussion 
together; and at the second meeting, a fourth paper 
on the same subject was added. Were the Institution 
prepared to devote some two or two and a-half hours 
to actual discussion at each meeting, and to devote 
two entire meetings to the subject, such a course, 
might be justified: To attempt such a proceeding 
when the time allowed for the entire meeting is one 
hour and a-half, of which the greater part is occupied 
in the manner already indicated, is equivalent. to 
treating the authors of the more serious papers, and 
those invited to discuss them, with something less 
than the courteous consideration which they have a 
right to expect from the greatest of our engineering 
Institutions. 

Nor does the matter end at this point, for the ill- 
effects of such proceedings as those of November 30th 
and December 14th extend far beyond the small 
number of individuals, however important or unin 
portant, who have good reason for feeling dissatisfied 
with the treatment they have’received: They tend 
to reduce Very seriously the standing and efficiency 
of the Institution as a place where important com- 
munications of fundamental éngineéring importance 
can be sent for discussion and publication. Several 
of those particularly interested in the testing of 
materials were heard to remark, at the conclusion 
of the “ discussion” on impactetesting, that it was a 
sufficient warning, and that they would take care to 
send their papers to Institutions where more favour- 
able conditions prevail. If this is so, then the younger 
and more. active Institutions will benefit, and the 
standing and prestige of the senior Institution will 
certainly suffer. 
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THE paper presented before the Institution of 
Mechanical Engineers last Friday evening by Dr. 
W. J. Walker, of the Manchester College of Techno- 
logy, dealt with thermodynamic cycles in relation to 
internal combustion engine design and development. 
It was almost completely of a theoretical nature, 
and elicited a discussion in which mathematical con- 
siderations predominated. Chief interest in the paper 
and the discussion centred round what the author 
called the “dual combustion ”’ cycle of operations. 
In this cycle, typified in the Blackstone oil engine, 
heat is imparted to the working fluid partly at con- 
stant volume and the remainder at constant pressure. 
In the cycle followed by most modern engines, the 
heat is imparted at constant volume, while in that of 
the Diesel engine it is imparted at constant pressure. 
An abstract of the paper eppeers below. We hope to 
reproduce the paper in full in a forthcoming issue. 

The paper represents an attempt to evolve some 
system in the method of dealing with the various 
thermodynamic cycles which present themselves in 
the design and development of internal combustion 
engines and other mechanical devices employing 
internal combustion of fuel in their operation. Classi- 
fication of existing types of engine is. proposed under 
three heads, according to (a) method of ignition, 
(6) method of operation, and (c) thermodynamic cycle. 
The interest and importance attached to the “ dual 
combustion cycle”—that is, the type of cycle in 
which part of the heat of combustion is supplied at 
constant volume and part at constant pressure—is 
here indicated, emphasis being laid upon the fact 


in a theoretical maximum efficiency at a compression 
ratio less than that of the. Diesel engine cycle of the 
same maximum pressure. 

The effect of “ apparent” variable specific heat 
on the different cycles is then discussed, the engine 
speed and the conductivity of the cylinder walls 
being examined briefly as possible’ factors in this 
variability. Formule are given for efficiencies, 
involving variable specific heat. 


that this type of cycle is the only one which results |" 


given in support of several interesting conclusions 
regarding the relationship betweemthe mostimport.at 
quantities in the cycles. Amongst,..these are the 
relationship betw@éh thé mean effective and maximum 
pressures, between mean effective pressure and 6011). 
pression ratio for mPorent, quantities of fuel burned, 
and iso forthi., rayns 

A set of graphs is given in Fig. 1), based on 
“apparent ” variable specific heat data, from which 
the probable indicator card of any type of engine is 
readily obtained. The elose corz dence between 
the diagrams deduced and‘those obtained in practice 
makes these graphs of some value also in the inter. 
pretation of test results, 

In-eoncl reference: i is made to heat regenera- 
tion, the only practical method being considered to 
be that of steam raising by means of the exhaust anc 
jacket heat. It is suggested that this might be most 
easily and simply accomplished: by the adoption of 
water injection, by which means the jacket heat j, 
largely diverted to exhaust, which might then | 
used as the medium for driving an impulse turbii«. 
Figures, obtained from test results'on a gas engine 
using water injection are quoted in support of this 
suggestion. 

The President, Captain. Sankey; in opening the 
discussion, said that the author had brought the 
subject to a-high standard of practical value. Criti- 
cism, he’ thought, might be directed against tho 
manner in ‘which the im t chart—Fig. }1—had 
been drawn,.In this chart, showing the pressure, 
volume, temperature and intrinsic energy of 1 |b. of 
gas, the divisions were not very easily read, while 
as regarded the températures the divisions were in 
eighths and not, ashe thought they should. have been, 
in tenths. He had endeavoured to compare thie 
author’s formula for indicated thermal efficiency wit! 
one given by Major Wimperis, but had failed by reas. 
of the faet,that. the notations employed were: total!) 
different. It was most desirable, he held, that tho 
notations used should be the same. 

Mr. E. W. Petter agreed with the author as to the 
necessity for paying more attention to the therm. 
dynamics .of the internal combustion engine. Tho 
paper threw much light on many points of practical 
importance, and engine builders, he thought, would 
be willing and able to take advantage of the theory 
expounded in it. “It was a mistake to suppose that 
engine builders were not ready to avail themselves 
of the results of theoretical investigations, as was 
shown by the faet,that the. Diesel engine was evolved 
from theoretical_considerations. _The author, he 
proceeded, like many others nowadays, indulged, he 
noticed, in a tilt against the term ‘‘ semi-Diesel.”’ 
As one who had been, in part at least, responsible for 
its introduction in 1910, he felt inclined to defend it. 
The classification of internal combustion engines 
proposed in the paper, he held, supported the name. 
The Diesel engine was of the constant pressure type 
while the semi-Diesel was of the dual combustion 
type. The appellation “hot bulb” was not quite 
appropriate to, the semi-Diesel engine, for it, could 
also be used to describe the Akroyd engine and the 
surface combustion engine. Those who objected to 
the term ‘“‘semi-Diesel”” and who asked for an 
explanation of why the title was chosen, could be 
fittingly answered with the remark that relatively 
to the Diesel engine, the semi-Diesel was half the 
price and half the worry. 

He criticised the author’s opinion that little advan 
tage was to be derived from any application of the 
entropy function to the discussion and elucidation of 
the phenomena dealt with in the paper. He doubted 
whether the discussion could be made complete 
without the use of the theta-phi diagram, and held 
that in time entropy would enter into the recognised 
treatment of the thermodynamics of the internal 
combustion engine. 

The dual combustion cycle, he continued, was an 
ideal cycle and could not be realised in practice. 
During the rise of, pressure at constant volume, 
oxygen was being used up, and during the succeeding 
period of combustion the constancy of the pressure 
could not be maintained. The pressure fell off and, 
as a result, a loss was incurred, which partially nullified 
the gain attributable to the adoption of the dual 
combustion system. In the same way and for the 
same reason, a two-stroke cycle engine did not give 
twice the output of a four-stroke eycle engine of the 
same size. 

He regretted to-observe that-in his concluding 
sentences the author gave the cachet of his paper to 
the injection of water into the eylinder. The use of 
water in the cylinder to keep down the temperature 
was @ vicious practice and ought to be discouraged. 
If there were lime in the water, it would be deposited 
in the cylinder, and if the fuel contained sulphur, 
sulphuric acid would be formed to the detriment of 
the cylinder walls, piston, valves, &c. 

Mr. W. J._Stern;,of;the Air; Ministry Research 
Laboratory, said that Mr. Ricardo in a paper read 
on the previous night before the Royal Aeronautical 
Society, had: shown that the efficiency of medern 
aero-engines was about.as high as it practically could 
be.with the usual thermodynamic cycle. Dr. Walker's 
paper showed the possibility’ of improving the 
efficiency by the adoption-of a new cycle: -He there- 
upon proceeded to expound what he described as the 
physics rather than the: mathematics of the dual 








this hour and a-half, a very appreciable part is occu- 


Several diagrams accompany the paper, which are 


combustion ‘eyele, and showed that some of the facts 
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claimed for it by Dr. Walker were open to doubt. 
He advangoeflabhb| opinion; that ithe, Diesel £ycle was 
not of the constant pressure type, but in part of the 
dual combustion type, and stated that in the dual 
combustion ¢ycle higher cylinder temperatures were 
inevitable. _, cP EE gary om 

Mr. .A; L. Chorlton regretted, that. Dr,. Walker 
had nots carried , his classification of. internal com- 
bustion engines: farther than) a division into: three 
categories. ‘The author and previous ‘speakers ‘had 
made much of this “or that thermodynamic cycle, 
but it seemed to him that there was little difference 
as regarded efficiency between the various cycles, 
and that more might have been M@@6"of the possi- 






bilities attaching to the extendedestroke. In an 
acro-engine, fox example, it would be yeryiedn venibut 
tv be ablete vary the length of stroke 0 = 


a long suction and a short explosion stroke hen . 


near the ground level and a short suctio: 
explosion stroke when at high alt tudes. ig Sa 

He did not think that the hot-bulb engine could 
be said to work on the dual combustion cycle. The 
only strictly dual combustion engine was*the Black- 
stone; the Babathé, the De La Vergne, and the 
Trinkler-K6rting engines did not, in his opinion, 
operate “on. this principle, as the author had said. 
He was frankly disappointed with the treatment 
accorded by the author to the subject of regeneration, 
and was sorry that Dr. Walker had not analysed the 
matter mathematically as he had the other portions 
of his subject. More than half the heat contained 
in the fuel was available for regeneration—a fact that 
presented a greater opportunity for gain than any 
other mentioned in the paper. He would suggest 
that a similar process of mathematical analysis 
might be applied to an engine representing a com- 
bination of the hot air and internal combustion 
engines. 

Mr. F. L. Martineau thought the chart of pressure, 
volume, &e., for 1 Tb. of gas, given in Fig. 11, was very 
useful, but that, as with the Méllier diagram, it was 
very easy to make mistakes when carrying li 
across it.. The best method to follow would be, he 
thought, to convert it into an alignment diagram, as 
had been done with the Méllier diagram. 

The figures given at the end of the»paper in the 
section on regeneration were a little unfortunate, 
for they showed that the efficiency of combustion 
had been reduced by the adoption of water injection. 
In any system of regeneration, it was most desirable 
that no portion of the profits gained during combus- 
tion should be lost in the regeneration. process. In 
the Still engine cycle, not only was regeneration 
secured, but the combustion cylinder was put into 
such a condition that there was actually a gain in it 
and not a loss, The amount of heat transmitted 
through the combustion cylinder walls was, in fact, 
about 10 per cent. less in the Still engine than in an 
ordinary internal combustion engine. 

Mr. W.. A. Tookey remarked that the author 
seemed to expect to be able to maintain mean effec- 
tive pressures in the’ neighbourhood of 200 tb. per 
square inch. While it was true that certain applica- 
tions of the internal combustion engine, such as its 
use in confined spaces on board ships, could not be 
carried very far until pressures of that order were 
possible, he thought that for the present mean effec- 
tive pressures much over 100 lb. per s¢ inch were 
unsafe. He was disappoiiited to see from the paper 
that certain people stilk'seemed to think that there 
was something im water injection. - 

_ Mr. L. Pendred at Dr. Walker, in his open- 
ing remarks—additional to ‘the paper—had called 
attention to the ¢urious resemblance between the 
manner in which the efficiency of an internal combus- 
tion engine rose with ineréase of compression pressure 
4 it rose under similar cir- 

‘niffov ngine. He hoped 
that this curious resemblance between the behaviour 
of two radically different forms of prime mover would 
be followed up and explained. With regard to the 
terms “‘ constant pressure ’’ and ‘ constant volume,” 
neither appellation, he thought, correctly described 
what we had in mind when we used them in connec- 
tion with internal combustion engine cycles. The 
Nomenclature Committee would possibly consider 
whether they ought to be retained. 

Captain Sankey briefly explained, by means of 
the theta-phi diagram, why the efficiency of an 
internal combustion engine increases as the com- 
pression pressure is raised. In the ‘“ Uniflow” 
engine, he said, the efficiency rose because as the 
compressiorf pressure was increased the cylinder walls 
became warmer, and there was less initial con- 
densation, 

_Dr. Walker, in the course of a brief reply to the 
discussion, said that the formula for indicated thermal 
efficiency to which Captain Sankey had referred in 
his opening remarks, was identical ‘with that esta- 
blished by Major Wimperis. "He had obtained his 
expression in a totally different way from that 
followed. by Major Wimperis.. The fact that on com- 
parison the two yielded identical. results seemed. to 
establish their soundness. Referring to his. studied 
avoidance of the entropy diagram, he remarked that 
in all his work he found that complete satisfaction 
could be obtained by means ofa diagram of pressure 
volume, temperature and energy, such as that given 
in. Fig, 11.of the. paper, and that. he, left entropy 

















diagrams ‘alone «until: he! was -foreed» to vise them. 
Some confusion seemed to exist regarding the prae- 
ticability of the dual combustion eycle:"" His fayour- 
able opinion ‘of that ‘cycle was based onthe’ fact that 
by means of it, compression ratios could’he reduce 

without, affecting. the, efficiency, , He admitted, 
however, that. the temperatures, reached. would..be 
higher in, the dual combustion ».cyclethan im, the 
constant volume or constant ‘pressure veycley »Mr. 
W. J. Stern, in the course of his: remarks; had referred 
to the sloping combustion line, and had said that in 
all cases it resulted in a diminution of efficiency. 
His own experience was quite the reverse. Up to a 





54,100 square yards. A large proportion of the paving is 


i Wfomch, ‘Sf tukeh 227A pasa "wose “a 
the year. The process; in addition to assisting in 


and: has a certain amount. of elasticity,, An,accident to a 
horse.on it. is| an, exceedingly rare, occurrence... There are 
now well over a million square yards of tar-macadam in 
Sheffield, which is thought to be possibly a larger quantity 
than in any other provincial city. The statement is made 
in the report;that nothing has done more to keep down 












point, the sloping of the combustion line increased 


the efficiency and the smoothness of the mechanic 


wi of the engine. ‘The linit, so‘far as he ec 


‘from’ his reséarchés, was reached when th : 


the volume. i fore... The. mathematical 
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made for the attainment of trustworthy results. On | gens 


the question of the similarity between the efficiencies 
of the internal combustion and “ Uniflow ” engines, 
he remarked that his curves for the “ Uniflow”’ 
engine had been based on theoretical considerations 
and not on practical data. He had assumed that 
superheated steam was being used, so that the work- 
ing fluid was practically a gas. Captain Sankey’s 
explanation of why the efficiency rose as the com- 
pression pressure was increased, could not therefore 
hold good. 


In connection with this paper and the discussion 
on it, the article on water injection which we primty 
on page 631 of this issue will, no doubt, be read with 
great interest. 


SS 





Increased _.Municipal Costs. 


Tue report for the year ended March 25th last of the 
Highway and Sewerage Committee of the Corporation 
of the City of Sheffield, which reached us recently, is of 
considerable interest in that it gives an example of how 
the cost of municipal services has increased as a conse- 
quence of the war. The gross expenditure’ on the work 
coming under the jurisdiction of the Committee was, 
during the year under review, no less than £426,357, as 
compared with that of £180,022 in the year 1918-19. Of 
course, as is pointed out in the report, there can be no 
real comparison between the two years. The year 1918-19 
included the last active months of the war, and civil 
operations were cut down to the lowest possible limit, 
whereas during the year 1919-20 great effort were made 
to ‘deal with arrears of necessary and urgent work. 
Possibly, for the same reason, no comparison can be 
made with pre-war experience, yet we give the figures 
with the object of showing how great an imcrease in 
expenditure there has been. The average gross expendi- 
ture for the three years ending March 25th, 1914, was 
£245,321, or £181,036 less than in the last completed 
financial year. It is argued in the report that in view 
of the fact that the average annual expenditure during 
the five years of war was only about half the average 
for pre-war years—and that during a period of abnormal 
traffic on the roads—the increase during the past year 
cannot be regarded as excessive. No doubt there-is truth 
in that argument, but it should be remembered that by 
no means all the increase in expenditure was due to the 
making up of leeway, a fact which is made evident by the 
following figures. The average number of men employed 
in the financial year 1913-1914 was 1260, and the total 
amount paid im-wages was £95,951. During the year 
1919-20, only a few more men were employed—1269— 
but the bill had risen to £216,606, or £120,655 more 
than in 1913-14.. The individual weekly wage had, as a 
fact, inereased by 124 per cent., and since that figure was 
calculated on the average for the year, and since, at March 
25th, the rate being paid was much higher than that 
average, a still larger total amount will have to bepaid 
during the eurrent year. The details-of the grand totals | 
for the years 1918-19 and 1919-20 are as follows:—— 


1918-19 1919-20 
£ £ 





Construction and maintenance of highways 
snow removal, establish- 


ment charges, &e. 


38,010 .. 146,911 
62,898 .. 87,987 


? 


permanent way .- .. .. .. 
Housing estates—roads and sewers 
Other recoverable works er 
Depot plant and general accoun Seder: 

1918-19. 1919-20. 

Allowances to dependents 

of employees who, haye 

joined His Majesty’s 


19,450 .. 33,274 
13,154... 7,381 


forces: 8.6) ee Coens 6 REETT: 5. £576 
Less charged to Tramways 
Committee at 24. HU BOBQes 54 


sens —— 4,708 .. {688 





£180,022 £426,357 


It is explained that the highway expenditure for the 
year 1919-20 included £68,208. spent on a Road Board 
scheme. The total, of which £58,000 will be contributed 
by the Ministry of Transport, was about £8000, or 10 per 
cent. below: the Ler i scheme ae — 
square yards of asphaltic ace work and ‘the laying © 
83,280 dapat yards of tar-macadam. * All the ae tnoiigdait 
and foundation work, as well as some of the asphaltic 
work, were carried, out by the Corporation’s staff. 

In this connection it is explained that the total amount 
of asphaltic paving aid in the city up to March 25th. last 
was. 78,600 square’ yards, as compared: with 24,500 the 


volume immediately after combustion was 1.2 times | th 
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the wide introduction of tar-macadam 
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r permanent. way repairs 
m average of £38,471 for 
é But whereas, in pre- 
ised for renewals averaged 
year 1919-20 as many as 
) to Gope with arrears. 
| ye } pri ing paid for rails 
above the pré-war cost, ¥ iB coment had 

extent of 173 per cent., and the wages of the 
labourer employed on tramway work to the 
extent of 158 per cent. The total expenditure on 
repairs and renewals represents 2¢796d. per car mile, 
which was more than double what had been spent since 
electric traction was first put into_operation. The year 
with the figure most nearly‘approaching it.was 1912, 
when 1.267d. per car mile were expended, 0. 243d. being 
for repairs and 1.024d. per car mile for renewals. It is 
interesting to note that during the year 15,357 welded 
joints had been made in the rai] network, and that of that 
number 11,707 had been made electrically. 


war times, the quantity of rails 
1 is : during 








STANDARDISED TESTS OF MOTOR CAR 

‘HEADLIGHTS. — 

Tue problem of designing @ headlight for motor cars 
and similar vehicles that-will illuminaté the road satis- 
factorily and yet will not dazzle the eyes of the driver of 
an r ing vehicle or,offan approaching pedestrian 
has long engaged the attention of inventors. It is well 
known_that the Government is ¢eontei tang the regula- 
tion of the use of dazzling ~ Considerable 
interest, therefore, attaches to the fact that the Royal 
‘Automobile Club has devised a standard form of test 
whereby both the illuminating power and the dazzling 
effect of road transport headlights can be measured on a 
comparable basis. 

The foundation of the test is a standardised disc in- 
tended to represent a road object which is normally diffi- 
cult to see. The dise consists apparently of a black circular 
area whereon five irregularly shaped patches are indicated 
by means of series of parallel thin white lines. The test 
for illuminating value consists of observing the distance 
at which the driver of the car can pick out the disc when 
it is placed on the extension of the central axis of the car 
at heights of lft., 4}ft., 6ft. and 8ft. above the ground 
level. A second test for illumination is made by observing 
the distance from the lamps to the disc at which the driver 
ean pick out the disc when it is placed 4}ft. above the 
ground and 15ft. and 20ft. from the centre line of the 
car produced. A third illumination test is made to measure 
the width of the light beam at full range. In this test the 
disc is placed at 8ft. above the ground and at a distance 
in front of the car at which the driver can see the disc in 
detail. In this condition the dise is moved horizontally 
to each side of the centre line of the car until it ceases to 
be illuminated. The total horizontal displacement is a 
measure of the width of the beam at full range at a height 
of 8ft. above the ground. The test is repeated to measure 


lamps, 6ft. horizontally behind it, and 4}ft. above the 
ground. The dise is then illuminated by a source of light 
of 1} candle-power placed 2ft. in front.of the disc and level 
with its bottom edge, and so screened as to be invisible 
to an observer standing in front of the car on its centre 
line produced. The observer walks towards the vehicle 
along the centre line. ‘distance from his eye to the 


» dise is taken as an indication of the dazzling effect 
of the. of the vehicle. We baie the dazzling 


The 
disc when he reaches that point at which he can make 
fon 


distance in question by its r 











ee et: sie agains - AMERICAN CHAMBER OF COMMERCE IN 


EGYPT. 


Chamber of Commerce for Egypt, with its headquarters 
in Alexandria. The manager of the Vacuum Oil Company 
was elected president, and it was resolved that non- 
American firms should be admitted as members, but with- 
out the right. to vote. : : 

The trade between Egypt and America has increased 
enormously since 1913, so far asthe import into Egypt of 
American manufactured is concerned, its actual 
extent being greater than:would appear from the number 
of Américan houses established’ there, as commerce 1s 
mostly in’ the hands of native and European merchants. 
There have been numerous complaints recently of American 
goods not being up to sample; and consignments have been 
repudiated, which ‘is acting detrimentally on American 
trads, and that’ may: have been one:of the principal factors 
leading tothe creation of an American Chamberof Com- 
merce, a8 orders aré again being diverted to Britain. 
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Radiological Testing of Materials, 


On Saturday last a paper, by Messrs. A: P. M. Fleming, 
C.B.E., M.Sc., and J. R. Clarke, M.Se., on the above- 
named subject was read before the Manchester Association 
of Engineers. ' The first part of it is devoted to a con- 
sideration of the physical theory of X rays and their produc- 
tion by discharge through gases. The apparatus required 
for the production of such rays is next considered, together 
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of the coil being confined to the investigation of leas dense 


mat 

. Haying defined the purpose for which the installation is 
required, the next step is to consider the relative advantages 
of an induction coil and a transformer, about which there is 
considerable difference of opinion. The general view 
seems to be held that for continuous production of a heavy 
discharge, such as is required in the routine examination of 
metals, a transformer is preferable, but for intermittent 
short exposures, as in the radiography of light materials, 
an induction coil is equally if not more satisfactory. The 
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A New Tramcar Brake. 





For a long time past engineers and others closely cup. 
nected with amieaye have been devoting attention Sey he 
design of efficient and trustworthy brakes. As far back as 
1908 a committee was formed by the Municipal Tramways 
and the Tramways and Light Railways Associations for 
the purpose of investigating the braking question. After 
the matter had been thoroughly conside 


it was decided 
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FIG. 1—OPERATING SYLINDER AND SPRINGS OF SPENCER-DAWSON TRAM-CAR BRAKE 


with the methods of measuring X rays, the general dis- 
position of apparatus, and specimens in the X ray examina- 
tion of materials, particularly of metals, and the photo- 
graphic materials required. In the latter part of the 
paper the authors indicate the directions in which X rays 
can be of assistance to the engineer. Many industrial 
applications of unquestioned value are given in the paper, 
but the authors conclude that, while X rays will prove a 
highly important supplementary method of testing, the 
early hopes which have been entertained of their supplying 
an infallible means of examination for highly 
materials will not be realised owing to purely physical 
limitations. 

The authors include in their paper a complete specifica- 


initial cost is a consideration that must almost inevitably 
play a part in the final decision. The induction coil is 


an important factor, and the outfit is to be used for metallo- 
graphy alone, a transformer is recommended. The running 
costs will not differ to such a degree as might appear at 
first sight, although it is true that the efficiency of the 
transformer is on the whole higher than that of an induction 
coil. In this connection the authors state that probably 
less than 1 per cent. of the energy put inte the tube is 
eonverted into X rays; of this perhaps one-half is incident 
on the object being examined ; this again absorbs about 
50 per cent. of the energy it receives, and the plate or film 





absorbs only 1 per cent. of the remainder. The overall 


much cheaper than the transformer. If cost is not such | 
| should not fail under any circumstances whatever, which 





that better brakes than those in existence were needed. 
One of the principal opinions expressed by those who were 
appointed to look into the matter was that a tramear brake 


means, of course, that wheel skidding dangers should be 
eliminated. Another conclusion reached was that braking 
ap tus should be simplified and that there should 
either be more than one brake on each vehicle, so that in 
the event of one failing the other could be brought into 
operation, or alternatively use should be made of a single 
brake, designed so that in the event of the ordinary control 
gear failing the brake would be applied automatically and 
not released. The first system is the one usually adopted, 
but the second, if it can be fully realised, is unquestionably 
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tion for an X ray installation for an engineering works. | 
They state that if only light objects have to be examined, | small. 


or if the apparatus will be required only for the examina- 
tion of dense substances, the problem is greatly simpli 
Usually, however, one set of apparatus is expected to 


heavy materials, and in this case a compromise must be | 
made, having regard to future developments, when prob- 
ably more than one installation may possibly be required. | 
Thus, at the Metropolitan-Vickers Electrical Company’s | 
works at Trafford Park, it was desirable to have an installa- | 
tion which should be suitable for, the examination of light | 
insulating materials and also for metals. The compromise | 
was effected by having a very powerful induction coil, 
unnecessarily powerful for the examination of mica, &., 
but only sufficiently so for the examination of metals in 
fairly thick layers. In the future, a powerful transformer | 
outfit will be used for the examination of metals, the use 


} 
be | 
suitable for the routine examination of both light and | 


FIGS. 2 AND 3—TOP AND SIDE VIEW OF BRAKE GEAR 


efficiency of an X-ray apparatus is therefore extremely 


The paper was illustrated by means of lantern slides. 








PRESENTATION TO Proressor F. Bacon.—At a farewell dinner 
given on the l4th inst., the engineering students of the Univer- 
sity College of South Wales and Monmouthshire presented Pro- 
fessor Bacon with a silver rose bowl. Complimentary speeches, 
referring to the valuable work done by Professor Bacon during 
the seven years he has occupied the Chair of Engineering at 
Cardiff, were made by Mr. J. Dyer Lewis, President of the South 
Wales Institute of Engineers; Mr. David E. Roberts, President 
of the Cardiff Association of Students; and Mr. Arthur Ellis, 
Chairman of the Western Centre of the Institution of Electrical 
Engineers. 





more advantageous. Other opinions formed as a”result 
of the investigation were that the same braking gear 
should be applicable to service, emergency and coasting 
conditions; that the brake should be controlled by a 
single lever capable of giving easy service and quick 
emergency stops, and that in the event of any part of the 
working mechanism failing, the result. should invariably 
be the application of the brake. Finally, it was specified 
that an ideal brake should be capable of being operated 
by the driver or conductor of a car, and that its efficiency 
should not be impaired by the direction in which the car 
was travelling. 

To meet these conditions Mr. C, J. Spencer, the general 
manager of the Bradford tramways, and Mr, J, W. Dawson, 
the engineer, have designed a brake hich can readily be 
fitted to any existing car having a wheel base of 6ft. and 
upwards or to ordinary Brill trucks... Brakes built in 
accordance with Messrs. Spencer and Dawson's designs 
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Power and Rhecslatic Brakes Applied Simultaneously. 1) 


FIG. 4—MECHANISM OF SPENCER-DAWSON BRAKE 


tion there seems to be no doubt that the brake is highl 
efficient. Even with the motors working at their f 
power the car was easily brought to a standstill, and on 
steep inclines it was readily kept under control, while 
stops were made without the jolts and jars commonly 
experienced. The efficiency of the brake can be gauged 
pretty accurately from the following tables, which show 
the results obtained with cars ing on rails in different 
conditions, The items 1-4 in both tables relate to the new 
track brake when used alone, whilst the other items refer 
to the results obtained (1) with the track brake used in 
conjunction with wheel brakes, (2) with the rheostatic 
brakes only, and (3) with the new power brake and 
rheostatic brakes applied together. 
Deceleration Tests on Car Fitted with Spencer-Daweon Patented 
Power Brakes—Rheostatic and Wheel Brakes. 


Weight of car, 11 tons; speed:in all tests; 17.1 miles per hour. 
Tests carried out on level and straight track. 
Clean dry rail. Dry staridard rail. 
Decelera- Decelera- 
No. Distance tion Distance tion 
of to in feet to in feet 
test, stop. per sec. stop, per sec. 
per sec. per sec, 
Track Brake Only. 
Ft. in Ft, in. 
1 v6 » Th, 0 on... 60 GAD cin, 9 « 86;,,0, . 5.72 
» or i, x ewer ee Be 5.31 
, ee . 6 0 = OS ca op ee 5.16 
a. , ua, O - 4.43... .. 54°00... 5,82 
Track and Wheel Brakes, 
5 562-6. 5.99 . 45 0, 6.99 
6 62.3. . 6.02. ts ae 6.69 
7 48 0. 6.55 | oe eee 6,69 
8 45 6. 6.91 . 46 6. 6.91 
Rheostatic Brakes 
9 + 65.3. opi OP. 5 96i:4B4 weer BM 
10 . 66 6. es eer be meee tS 
il - 6% 3. ‘s 2 eee ee > Se eee - 1,338 
1d ge oe ae i Bae “6° 8... US Gee 
Power and Rheostatic Brakes Applied Simultaneously. 
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Deceleration Tests on Car Fitted with Spencer-Dawson Patent 
Power Brakes-—Rheostatic and Wheel Brakes. 

Weight of car, 11 tons ; speed in all tests;-17.1 miles per hour, 
Tests carried out on level and straight tragk 


Clean wet rail. Wet standard rail. 
Decelera- Decelera- 

No, Distance tion Distance tion 
of to in feet to in feet 
test. stop. per sec. stop. per sec. 
per sec. per sec. 

Track Brake Only 
Ft. in. in 

1 59.2. Dati ie Se oss Se 

2 68 6. | Peer” | ep meyer LT 

3 63 4. 5.90 . . 54 0 -. 5.82 

4 55 6. 5.67. - 55 0 . 5.72 





Fig. 4. One end of the crossbar is connected by a rod R 
to a control pillar fixed at one end of the car, whilst the 
other end of the bar is connected by a similar rod to 
another control pillar at the opposite end of the car. On 
top of each of these control pi are several notches, and 
by shifting the control handle into different positions 
oil is admitted to or exhausted from the cylinder G— 
Fig. 1—which operates upon the powerful springs A 
and B. 

When the driver places the control handle. in the first 
position oil under pressure is admitted to the cylinder G, 
and the brake shoes are lifted off the track. In the second 
position the valve allows the oil to escape from 
the cylinder, and the brake shoes are applied gently, as 
when coasting, whilst in the third position the oil pressure 
is completely released, and the brake shoes are firmly 
applied to the track. It will readily be perceived from 
the manner in which the oil valve is connected up to the 
control pillars that the conductor can at all times apply 
the brake; but cannot under any circumstances take the 
ee ee ee ee by the driver. If for 
some reason the driver allows his car to attain a dangerous 
speed the conductor may apply the brake, but he cannot 
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oe ae Similarly, if the driver has 


OTTER 


t can apply 
rails, Ageins. de: the eireicel tha beake goer t oat 

; ; one 
the ear being damaged as the result of a isi or other 


accident, the driver or conductor, as the case may be, can 
site end of the car. After 
oil is exhausted from operating cylinder of the 
tank below the brake 


brake, it. is discharged into the 
| meehanism— 


Figs. 2 and 3—and is thence drawn up by the 
at the.ear 


~ By means of an air ¥ 
pressure, but this air 


sme gitilhers 

air is put into the receiver 
merely acts'as.a cushion. . ~ : 34 
It is obvious that if for any reason the oil pressure fails, 








the brake is applied and not released. Of course, in the 








COAL IN BRITISH COLUMBIA. 


Apvices from Vancouver state that the British 
Admiralty is in communication with a group of local 
mining engineers with the object of ascertaining what are 
the possibilities of developing the coal measures of the 
Ground-Hog district in Central-Northern British Columbia. 


runs from Tidewater to the Dolly Varden Mine, 18 miles, 
but for the remainder of the trip the visitor would:have 
to walk or ride a mule. 

There is no question of the value, the great quantity 
and the fine quality, of the coal beds of the Ground-Hog, 
but their development is almost entirely a question of 
transportation. The Federal Geological rtment years 
ago explored the district, and found great quantities of 
coal so close to the surface that much of it could be 


struction and equipment of a railway alone would cost 
probably 10,000,000 dollars. If made, it would havo to 
traverse an easy 2300ft. above sea level. i 
itis pointed out, some fair farming land in the vicinity, 
but whether a country ion could be induced to 
séttle there to help the trade support a railway, is a 
ee no cataiiceeaanmmiaaae At present 
district is a wilderness containing only a few Indian 
villages, but that does not mean that it could not. be trans- 
formed, so as to be habitable by a white population, if 
enough monéy were spent on the work. The weather is 
od, with nct’ nearly as much snow as is found in the 


a 
STEEL FROM JAPANESE IRON OXIDE SAND. 





A. Meruop whereby iron may be smelted from the 
voleanic iron oxide sand of Japan, heretofore regarded as 
wholly refractory, has, we understand, been discovered by 
scientific experimenters working for the War Department 
of that country. While the discovery cannot be employed 
as yet commercially, the cost ofthe iron so obtained being 
too high to compete with iron smelted from ore, the value, 
from a military standpoint, of the process to Japan, which, 
like every other volcanic country, is rich in deposits of iron 
oxides, is regarded as being great, inasmuch as it may place 
that country in an independent position so far as its supply 
of steel for military and naval uses, where cost is not the 
deciding factor, is concerned. 

A statement made by the War. Office on October 18th 
said, with regard to the process, which is being guarded 
as a military secret :—‘ Iron sand is so general throughout 
the entire length and breadth of the Empire that it has 
long been plain that if some method were discovered of 
smelting the iron from it, J. would never suffer from 
want of steel. On the of the above, the necessary 
investigations were started as early as September last year 
by a special committee, with experimental offices esta- 
bli in the Aomori Prefecture,and with Dr. Kishi as 
chief engineer. The experiments of a year have now been 
crowned with tolerable success, and the process has been 
experimented with on a practical scale at the Penchihu 
works under the control of the Okura firm with very satis- 
factory _results.” - 
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. CROWN MAGNETIO ‘CARs + } atareqo 
Srx,-—I must thank Mr. P..W. Rhodes for his reply ito my 
criticism of this interesting system, bat: thik J ean prove 
that his arguments in déafenceof the trace speed torque effet, 
as understood when a gear-box is utilised or where ‘the generator 
and motor armatures are on separate shafts; is'fallacious; First, 
I note that he acknowledges that many ‘ofthe artieles:that have 
appeared on this subject have been written! to Y jar 
reading for the lay mind,” and also:that ‘* dlipisablways present 
between the clutch field and its armature when work is being 
called for from the prime mover. The latter has always be 
my contention, and shatters once and for all the t of 
“‘ electrieal lock.” a 
With regard to the speed torque effect, the fact thatii 
has but one gear—forward—and that a fairly high one, preven 
advantage bem. taken of the fact that an, electri 
capable of €xerting®its-power at very high speeds in ail 
exerting/& rt en: at low speed. In ye norm. 
drive the motor is tow an 
revolve at & spéed sufficient to drive the car 
per hour, 6r.mores’ while the generator, 
coupled 6 it "permits of a true speed 
hill pated acs at a high rate of s 


putting out a heavy tows ae ~The fact-of the-Crown 
Magnetic bemg high diseptints this-advantage, and t! 
only speed torque effect sath get ii 


aris oa 


existing’ Ts See 
we employ an infinitely slippable hydreulic or a magnetic clutch : | 


in other words, thé system Imports no Teverage effect. It is 
really immaterial whether the torque is produced by drag on 
the generator armature or impelling effect of the motor; these 
semi-detached-units play into~each other's hands and beppir 
the torque between them ; this is, I think, incontrovertible. 

Turning now to the question of battery power in reserve. 
While, of course, accepting Mr, Rhodes’s assurance that it is 
not used for “stunt” performance:, I would point out spat the | 
fact of the batteries being out of circuit with the elute 
does not in itselé i prevent such pse of the battery, if 
he adinits it is in circuit with the. second motor genera 
these armatures ate, as we know, on the same shaft... P 
I cannot see why the utmost use is not made of this system 
composite working. The electrical starter on this car, being 
directly coupled=to-the-motor;: <ealls for a fairly 
heavy current to start up this big engine; why ‘not go a step 
further and use the storage batteries to conserve all that energy 
wasted in thé car whéirthé brakes ‘are a) ‘or when a 
long hill is being descended * 

Im: egnelusion,. 1, will, be .very.glad_ to, read the artiele, Mr. 
Rhodes; recommends to. me and, further,.to admit_it if anything 
therein should cause me to alter, my ;views_as_ex ove. 
But nothing so far in either, Mr.-Rhodes’s letter or that, ‘of 
Crown in the. Moter some months ba¢k convinces me that, 
system has advantages other than an infinitely slippable : clu sh, 
a soft control. ona single lever, and a very neat installation, all at 
the expense. of requiring a higher powered prime mover. than 
would be requisite to.do the same. work through the medium 
of the, ordinary,gear-box. I think, a bench test of the trans- 
mission system is the only thing that would satisfy me that I 
am in error, carried out, say, in a Government laboratory, where 
the instr ts and app are heyond all cavil. 

Ss. P. CuRisTiE, 










December 20th. 





TIDAL POWER, 


Srr,+-Your series of articles on the utilisation of tidal power 
are of exceeding interest to those who, like yeur. correspondent 
Mr. Arthur Gates and myself, have held strong. views on. the 

bject. and studied the possibilities for many years. . Mr..Oates, 
has expressed his views in a manner such as I, a mere layman 
im such matters, would have liked to have done, but. there are 
one-or two points about which be is silent and which, I think, 
should come within the scope of Mr. Davey’s articles. 

I would emphasise the point which Mr. Oates illustrates when 
he names examples of smaller possible installations, especially | gt ify, 
from the experimental aspect. Estuaries. of rivers.are all. more 
or less favourable for experiment; but those which. have narrow 
inlets and large expanses are naturally preferable .as.saving the 
cost of expensive dams such as would be required in the Severn 
barrage scheme, and in fact any estuary with continually expand- 
ing shores. .I would instance for my purpose, the cases..of .the 
Conway estuary and Loch Etivein.Scotland. With.narrow inlets 
and a great rush of water both backwards and forwards the tur- 
bine system would not be suitable, and power wheels should be 
used of such @ nature as to be operated both on, the incoming 
and outgoing tides. What I have in my mind is an arrangement 
giving the maximum of power consistent with cheapness and 
simplicity of construction, and the cost of its installation 
situations as those I have suggested would form a very much 
lower te the er produced. 
dam and turbine pina The system are bon hciwe 
sist of a series of undershot water-wheels completely filling the 
width of the outlet as well as allowing for the greatest:deptit:of 
water. This would mean that the floats of the wheels would have 
to extend from the ‘axle to the same length as' a’ highttide and 
would be operated on ‘however low the tide and flow of’ water: 
Between tides the natural flow of river water would ‘be utilised, 
and, in facet, there would hardly be any actual cessation of power 
hetween the two tides, although it’ would naturally vary con- 
siderably. These wheels could be constructed and mounted ‘ini 
such’ a way as to allow of the passing of extra flood water when 
over the high tide level. Conway: lends itself very obviously to 
an experiment of the nature suggested, and the power derived 
would provide electricity for the neighbouring large ‘sedside 
resort of Llandudno. Any extra pressure against'the bridge piers 
would, of course; have to be provided for, partially; perhaps; by 
meéans of chains anchored to the banks. | In the ease of Conway; 
at any rate, the cost would not be difficult to estimate, and one 
would consider it’ well worth while’ for’ the! ‘Corporation . 
Llandudno to interest themselves in the matter. 

December 21st. 
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INTERNAL COMBUSTION ENGINE NOMENCLATURE. 


Sr, +I wnderstand that. the| Institution of Mechanical 
Engi has inted a much-needed committee to overhaul 
the nomenclature of the internal-eombustion engine. May we 





hope that it will suggest a convenient alternative to the cum- 
brous but strictly expressive, appellation 


‘tinternal -com- 


while the ennai is 


in such | jn. 





PTHEE“ENGINEER 


—— 
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May) I propose theword ‘‘inbustion”’ as @ spitable alterna. 
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}to| impress buyers, both home and export, with the per- 


orders in adyance of actual-requiremen 
which hold out-to them some chance of 
for themsebyes. 


faving taken a_reasonable view of the trade position. 


rolled iron and steel prices. Nonegthe less, Midtand iron- 


commit themselves forward more are obliged. 


Thus far hardly any business has 


responsibilities on a falling market. 

be the middle of January at soonest~ 
receives a fresh stimulus. As to what: the real 
‘for the iron trade for 1921 are, opens differ, in 
circles of the Birmingham market 

that any return to midsummer rit, 
values weve last at their maximum, is not to be expected. 


at the next bi-monthly ascertainment of the Wages Board, 
but that is not due until February. 


Belgian Iron and Lower Prices + 
Belgian iron is still coming into the Black Country 


basis to £28 10s. yet leaves'stich a very 
eo that it can hee mt any effect in correctin: 
Hinlneenent ‘Of ‘business 


pir -war Far igen of trade in fron and steel with this country, 
the ‘volume of imports involving at appreciable’ displace- 
ment of British ‘ironworks labour. 


of the set determination of the Belgian makérs ‘to 
themse 


however, ‘strong reasons for 
Staffordshire,’ notwithstanding ‘the | disparity of price. 


most ‘of the Staffordshire coris 
Belgian ‘ironmasters aré not able to accept 
general specifications, nor are they be so. to! td 
tees of Serviceableness, such ‘as are oftefi’t n 
tions of credit likewise keep riiany ordérs at home: Pim 
culties in this are, however, now being 
the granting 6 “‘mionthly accounts in contieetion with 
some of the transactions in Belgian iron. The assdmption 
of local consumers is that ‘the business is being firraticed 
by the London merchants, ‘through whose hands it passes. 
And iba oe is not only in material that’ the ‘Belgians have 
“They are depriving Black Country makers of 
orders for ‘the finished nuts and bolts, alike ‘black oe 
bright, in increasing numbers.’ There are ge of 
fitable production; South Staffordshire 
die far as to say that the new price fot thchedtbed 
a will inyolve a loss at somé of thé mills. “ This is‘largely 
on account of unsatisfactory working of the eight Hours’ 
put which so restricts production that the overhead 
have becomé unduly héavy. In‘ the évént of the 
continuance of depresséd ‘trade ‘a séction of the’ manu- 
Syleisl hal son to ask the Wages Board to review this 
ile Some go 86 fat’ ‘as to say that, with the con- 
sent Batok the workpeople, they propose to make an éffort 
to revert to the twelve hours’ system.” So far, it appears, 
the marked bar houses have no intention of lowering their 
standard of £33 10s. at present. They have, of course, not 
to meet 'the foreign competition’ which has been making 
such inroads in the lower grades of bars. 


» denies Ileatiane in. intched. nono’ tl, 


Midland rolled iron strip,.which, has, been in such 
active request by the tube makers that premiuras were paid 
down..to, recently over and above the, basis price, has now 
yielded to the weakening tendency of the market, the prin- 
cipal makers. quoting a maximum of £33. Manufacturers 
of Midland steel strip have had to decide on a new course of 
action in,.viéw of Lancashire mills, having declared. a 
reduction to £27 f.o.b., with 5s. extra for delivery in the 
district. . That is £6 below, the old price, and.the cutis 
here, to be connected. with, wing threats..of 
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foreign, competition. Midland. makers, have now decided 











Having carefully considered ‘the iiattér, I have formed the 
opitiion that it Will’ be- essential to coin a ‘hew!word for the 
As itis always regrettable to-depart’frorh words of the 

‘should bé directed towards 
oolahnig a name that will show the least possible signs of its 


tive? It has the advantage of being formed ‘by dropping a 


logiéaity justified by feason of the fact that the idea of burning 
is conveyed,, iaythe word *‘ combustion, ®, by the last ,six letters 


- ‘ihenta (doubles) rose to more than £45@per ton, 
. —— sheets to £55 and £56 per 


an if prices had still; be#ih maintained 
Phere.is something ndw-in |the market 


ion that seorm they -will be ‘able once again to place 
1 at prices 
ng @ profit 
Ironmasters, both raw and~finished,- in 
making the recent reductions, are to be congratulated in 
It 
may be true that it is Belgian competition, aided somewhat 
by American, which has shown the way to the fall in 


masters have had the good sense to realise that_the game 
of “ beggar my neighbour” had béeame stale, arid that 
new trade conditions at last call for TeoWe®priees, It is 
[| not to be expected that, with prices falling, buyers will 


tiated over the 
turn of the year outside a few spocteltt favoured branches. | a 
Consumers everywhere show reluctaneé*to. enter into fresh} 6 
—= probably 
fore business 
ets 
rious 
t is fully recognised 
when iron and steel 


Some makers state that the new selling prices fmyolve a 
loss in view of the very high cost of productign. The 
only source of relief is a prospective reduction,ef wages 
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in large quantities, and the’reduction of the Staffordshire 
wide Sentean whe of 


ourselves an a 
Belgium “has iw more than recovered her 


At the’ beginning “of 
September last Belgian iron was being offered in the Black 
Country at £27 per ‘ton’ for ‘No! 3 bar ifon;''s6 ‘that the 
£18 10s. per ton at which it is tiow being offered is 6loquent 


Ives ‘at all césts'to command the’ Staffordshire 
buying market. Happily, many district consuriers have, 
lacing their ‘biisiriess‘'in 


Particular properties ‘are required in’ the finished iron of 
poe ooh and daa 


‘overcome 
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reduced: their basis: "price ‘to 








to-fallinto'line; and have 


£26"15s. \at\ works, with 10s, added! for delivery. The 
change in ethene stay ‘on) ‘the “prices ruling ix 
the middle of: rs wheer that Seng rhe ohne a 
£36 20s: ‘on the: it; Thereduetion in iron 
tube strip; ‘onl y/£2 norainall , isin Tedlity a drop 
of £4 to £5°0n seekat premiams of 40g: 
to 60s.) were » Sl dleunaadialt ye veeidbe fordeélivery. Tho 
- | minimum ok adetot pt is retained at'£32 per ton.oTt is v ery 
unusual for i pena £4 10s:-above ordinary 
bars, as th ied eae ‘tube trade i#‘one' of the few 


Pecenetascaitaseinlas scdarathe> ‘activity ab the present 
'Gabvanised'-and «black sheets: (doubles) jrave 
@ further 308) per ton, owing: to the ‘slowness 


utis ‘being takenoup. ‘Big houses are 
ess at £30 10s. or even less. Black 

at about £25. The continued fal! in 
Pee in spelter, are also important 
p_reduction..in.@errugated material. 

i favourable to 
: ned, the market 
jal. ~The-high-wate atiained 
ised iron , “Since the 
e sateen last June. At that date black 
and 
wo’ causes 
ave ministered to the slump in values" has since 
occurred, and still so pronouncedly obtains, One has been 
the drop in spelter on the metal market, and the other 
factor has been the Belgian competition: in semi-manu- 
factured steel, which has relentlessly drivén down the 
prices of quotations for Welsh steel Biper material 
mainly used by the sheet rollers, from £ ar ton, where 
they stood last midsummer. 











‘ 


Another Continental Invasion. 


The reappearance in the Midland market of 
German enamelled steel stamped hollow-ware goods is 
causing an uneasiness amongst manufacturers, which has 
found _in_Parliament..During the past three 


os our ope ecmirere — been. most seriousty called 
on eb commenet: Tt is a trade 

op ip & stouter fight than 
" a mary 4 pretty 
Means-of. nalysing 
from 









he posil ‘oi. ; 
vanting, but—it is safo-to. 
6 that. the Germans are kk. an 
the-trade... Their exports:te'the United 
Kingdom the last. few months were 1825 tons, 
while we altogether derived 3185 tons from foréign sources. 
Before the war, Germany sent us probably six times the 
amount of wrought hollow-ware that she is sending to-day. 
The German dumping is the more vexatious since it relates 
to a commodity respecting which we have of late largely 
increased our facilities for making, and as to whieh it was 
hoped there had been such an improvement of British 
plants and reinforcement of science in productive methods 
as would make our position far less vulnerable than it used 
to be. In short, the trade has become more orléss a“* key ” 
industry, which will loudly call for Board of Trade con- 
sideration next ‘se’sion when the Anti-Dumping Bill is 
introduced by the Government. 


Tron Trade: 


Despite the reduction. in Derbyshire pig iron 
the ee nana there must be a 
further shading... ‘The situation is complicated by a pro- 
spective. increase in: wages to ironstone workers, who, it 
seems, are subject. to. the same sliding scale arrangement 
as the coal mimeérs... The new stimulus which has been given 
to miners’ wages has landed. ironstone. interests in a 
dilemma. .'They are faced with ‘a substantial ‘addition to 
their labour bill, inasmuch as wages are regulated by the 
output» “seale applying to woo Fa -getting, while, on 
the other hand, the d of iron and, steel leaves 
little chance of obtaining any part of the increase from the 


consumer. No, fe t has ‘taken with 
regard to pig iron and very little basinshs has done 
at the reduced prices introduced last week. There is a 
scarcity of ee ne eee to offer. 


There, now yon gr both fo and basic, 
‘ pas wnthee el cee ialing for home 
——— Some. Midland firms, i.e.,. Derbyshire and 
Notéingham, are still insisting upon the clause requiring 
buyers to pay any increase accruing in costs during the 
progress of the contract. Oustomiers profess to regard this 
somewhat facetiously,.in view of the extreme improb» bility 
of any such intrease, and they demand: 'that the clause 
shall be made equally applicable to lower costs of material 
and production, y one important firm has apparently 
yet conceded this,, but a fair amount of business is under- 
stood to have been done on this basis. Staffordshire forge 
material has been slightly reduced, forge iron being quoted 
at £12 17s. 6d., and No. 3 foundry at £13 15s. 


Steel Prices Without a Precedent. 


The steel trade shows a wide variety of quota- 
tions, without precedent. The Belgians continue to reduce 
their prices, sales of billets having been made at the fearful 
and wondrous price of £11 10s., delivered on to the Birm- 
ingham market. Rather large tonnages have beén sold 
up to £13. This is\ several pounds ‘below Midland 
or’ Welsh quotations, the lowést native figure charged 
epgetently being £17. But some native steelmakers 

ask £22, regarding competition with the Euro- 
pean makers as quite impossible. The £17 figure 
is a reduction of .about, £7 per ton fron» midsummer 
figures. . Belgian blooms ‘have, it is reported, been 
offered, at. £13, ca.f.. London, Belgian, steel bars for, the 
nut and bolt trade can be hed at. about £16 10s. delivered 
here. Bright steel Wire is down £5:per ton, making the new 
basis £32. The makers are.seeking relief by asking the 
steelworks to,make reductions in the price of wire rods, 
which: are £27 10s. Substantial reductions have taken 
place in steel sheets, which arenow sellmg at about £30 
per ton. It is announced on thé Birmingham market that 
a further cut—the third) withinia:féw months—has been 
upon by the West of Scotland black steel sheet 
makers and Jin.’ ‘basis sheets, which wére previously 
£32 10s. per ton. pre now quoted £29 f.0,t. makers’ works 
at Glasgow. 
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b etstas ™ (Promouriown Correspondents.) ) 
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on in the iron and steel trades here; but there'is still a: 
good deal of clearing up of old business in view of the) 
changed conditions which will /prevailt inathernew lyear. 
The markets are naturally very quiet, for neither buyers 
nor’ séllers ‘ate a enter into fresh transac-) 
tions, “Et is not'known yet what-sort’ of reductions ‘will be, 
made in’ the prices for' finished ‘iron’ and steel, ‘but it? is| 
certain ‘that’ very ‘eonsiderable ‘changes ‘must’ take place. | 
These’ have been delayéd far too long with a view to gettirig| 
on with the eonipletion of contracts ‘at the top ricee of! 
the ‘boom; -but theré'-will-be’a ‘good mahy of then’ u-' 
completed when thé *year’ends.’’ Whether any allowances 
will be made to consumers on these contracts remairis ‘to 
be seen ; but one would be inclined to think that a generous 
policy on the part of mimefadtmrers wold: be wiselin the 
long run. 


st 
i 


Metals. 4 rs, 7 ,< f 

The déepression.in thé non-ferrous metals» con-| 
tinued all last week, and it is'a sign that ‘the underlying 
conditions of the eonsdming, trades, \and ‘especially ‘the 
engineering trade, are very unsatisfactory; for it is clear 
that any fall in the prices’of the non-ferrous metals'isnot 
hecause those prices were too high, but because demand 
has practically failedi> Tf we take the price of ‘standard 
copper, for instance—£75 per .ton——and oreckon | that the) 
actual “gold value.”’ of our currency pound is 12s., or,| 
say, 13s. 4d. at the outside, then théeal igeld gatice of! 
copper is £50 per ton ; that is to say, fifty golden sovereigns) 
would ‘now exchange fora tor of “eopper. “There is no, 
reason whatever why copper;even’ im times of extreme 
deprésston, should fall léwer' than ‘that,;“and -yet the con-) 
sumer’ is not’ iriduced’ to’ buy.’ The ‘differerice” between 
standard copper and the ‘refined iter are’'now fairly! 
reasonable. At! the end’ ' of’ September there ‘was £20) 
differénce between standard and electrolytic, whereas now 
the difference is £11,’ and “between ‘standard “and ‘best! 
selected about £9 °10s.'' These differences dre a little to! 
great, no doubt, for it'is doubtful whére at present costs) 
the refining of can need‘£10 per'ton. The enormous) 
differences are still in existence between refined metals and! 
manufactured metals; ‘and it is’ they which have’ to be, 
reduced. Tt is not so very long ago—perhaps a year—that. 
we were complaining “that the “ring” charged over £90 
per ton for converting yellow ‘brass into brass eondenser 
tubes: Last week ‘they were charging ‘about ‘£113 per ton | 
for the same service!“ For ‘making ‘copper locomotive 
tubes the charge’ is alittle over £80 per ton—not quite so | 
outrageous, but still ‘eriough !~ Engineéers are asked to pay | 
£10 per ton miore’ for) “ flat’ bottoms” than’ for ‘strong 
copper. sheets, and brazed brass tubes for the. home trade 
are charged at £7 per ton ‘moré'than brazed copper tubes. 
It is very funny, and suggests that the “comic opera ”’ 
feeling has found its way into the minds of the manu- 
facturers. The movements in tin have not been of very 
much importance of late. ‘The market keeps’ approachin 
the £200 level and then again backing away from it, as if 
afraid to admit that tin could ever be sold at £200 per ton 
again. Nevertheless it will, and perhaps at: much ‘less 
before another year has passed. ‘Silver recovered a little 
from the lowest point, so that the ‘actual price of tin is not 
now 80 much to the producer as it was. It is announced 
that’ the Federated M: States Gover t has set up 
a committee to investigate the actual costs of tin -produc- 
tion in the Malay States, and’ one is interested to know how 
that committee will make out that tin/cannot be produced 
at £200 per ton now that silver stands at about 40d. per 
ounce. ‘One could have understood the theory if silver 
has remained at 80di'per ounce. | Lead has fallen from its 
high estate, and quite time’ too. “It is: clear that a good 
many people had been speculating in lead at high prices 
who should have known better, and now that nobody 
wants to buy everybody wants to sell. The stocks of lead 
in this country are stated as being 14,919 tons, and that 
is not much ; but at present sufficient metal is coming in 
to provide for all the demand, and more Australian lead 
will certainly be us this next ‘year. We shall 
want a big revival in demand to meet the increased supply, 
and shall we get it? Thevwnly:way, probably, d be 
to build the million or so of new. houses which we want 
next yéar, but one, fancies that ‘that will not be done. 
America was offering lead while the pri¢es here were high, 
but she can scarcely afford to do 86 now that the price has 
come down. In the spelter market sellers have been very 
prominent of late, and buyers have been correspondingly 
shy. The price has now practically reached a pre-war 
level, like copper, and it is difficult to see how the metal 
can now be made at a profit even in Belgiumvand Germany. 
We might have a favourable reaction in this metal if we 
could only bring about a revival’in the galvanised iron 
trade, and that might, be possible when the price of sted.) 
sheets is brought down still further. 





Pig Iron. 

The market, in Manchester is very quiet for 
foundry iron, and, both, buyers, and. sellers are waiting to 
see what sort of readjustment is to be made in, the prices. 
Sellers still talk as though the concession of £1 per ton is 
all that will be made at present,.but consumers here are 
resolute in their determination, to keep from.buying until 
the: prices in, Manchester correspond with; those in the 
Cleveland district... That means) another concession of at 
least 30s. perton; but noone canexpect tos2e any serious 
revival in buying, even if this reduction should take place, 
It is ‘abundantly evident that buyers have now lost.con- 
fidence im'the market, and confidence is never, restored by 
a fall in, prices. . Restricted) business, must, therefore be 
expected in foundry, iron until the whole situation in the 
iron, and |steel trade is changed, . There is, no; doubt a 
special difficulty about the Midland pig iron prices. arising 
from, the fact that low-grade iron ore is used, is Causes 


ly no-new: business now going |” 


more onerous in the:Midlands than in some other districts, * 
‘the blastfurnace 


)a8 the charges for labour and coke fall, but, the:disadyvan: 
tage:in the: cost! of carriages of of: the assembly .of) the 
er Tee Hoot Yo yiggre 
Peqqgoth ear nstegniT  .! [4 ip t 
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still, veny.confused, but foreign steel, prices continue to,fall. 
,itilist? sittools | i ai, oe HG | tT} 
rong: The; trade.,in; serap. is largely, in abeyance, this 
meek, but, so.far there has been no. pertieular change jin 
the position.)\. nj oy ba acidife “anne 
“Ino Te Engintering Trades. Wl 
of aed Nhe glose of the year in Lancashire has brought 
with; it @..very,serious decline in t branches. of. 
engineering trade, and many establishments whieh, only 
a few) months ago seemed tobe in a very prosperous 


brought about ina large measure by the present diffi- 
culties in connection with finance and a general feeling of 
insecurity with regard to the future. To these difficulties 
have to be adds the -high | cost! 6fipréduction in this 
country owing to high wages and low output per head, and) 
the effects of foreign eoinpetition, which was never more 


‘with similar British products, owing largely.to;the differ- 
enee.in ithe exchanges. 1 was speaking: only, a few days 
lago with the head,of, one of, our large Lancashire,engineer- | 
ing firms on! this subject..and he gaye,me an. instanee. of 
how the exchange, had. deprived bis.firm, of a.yery large! 
contract ferja)Freneh firm, his price for. which, was over) 
£40,000.;,' The. contract. had...been secured. by another 
continented) firm for about. £15,000. Steel. makers. over 
here complain, that continental, firms are, shipping their 


cannot, therefore,; be}, wondered, at. that, unemployment | 
and short time;ane fairly general, and thatskilled men, for | 
whom there, was such a general demand only.a few, months 
ago, ine now! being. discharged,.owing; to the depression. 
Perhaps! iu ne. branch, of the trade, has the change been so 
rapid, As.in-the ‘machine tool section... At. the commence- 
ament:of the: year the; machine tool trade,.was.in avery 
flourishing, condition,.and many. ofthe firms round Man- 
chester ¢laimed) te have work enough in.hand;to last for 
‘two. .years-or, more. Owing to the. cancellation of orders 
sorme.of these firms are now, on)short time... The motor car 
trade has also suffered a great slump, and I learn that one 
local, establishment, has, suspended. 1100. of, its. workmen 
for a month, while another motor car manufacturing firm 
is closing-down for a fortnight.at.,Christmas to save, ex- 
penses. Fortunately, there. are;some bright. spotsin the 
industry... The textile: machinery makers are generally in 
a very happy position, and.one,Oldham firm is said to 
have sufficient, work on hand to last. for over three years. 
Electrical engineering firms are also well off for work, and 
a similar remark applies 4o the, locomotive builders, who 
have several years’ leeway to make up. “There is also'a fair 
amount of work in the, foundries, where.there is still a 
shortage of skilled men, . Under the peculiar. conditions of 
trade there will be no general rule as regards the, Christmas 
holidays, .whiech, will, naturally. .vary .accerding to, the 
amount of work.in;yhand.. In the more fortunate establish - 
mients the general) arrangement: is fora stoppage from 
Friday evening till Tuesday morning at both Christmas and 
New Year, but other firms are. giving an extended holiday 
up to ten days. 


A Proposed» New Power’ Station. 


Following the example of its neighbour, Man- 
chester, the Salford;Corporation has decided,,after mature 
consideration, extending, over. some. months, to apply to 
Parliament, for powers to-erect on the banks of the Irwell 
at Agecroft a new:electric power station capable of supply- 
ing- the: ever-growing needs for power of this large manu- 
facturing borough... It.is proposed to start the first section 
of the station with three 15,000 kilowatt turbo sets, but 
the station.is.to. be capable of extension so as to aecommo- 
date machinery capable.of generating a, further 60,000 
kilowatts. | It is. proposed to, generate current at 33,000 
volts..pressure, and,.to.transform down to 5000 volts for 
distribution to,the, various sub-stations, The cost of the 
scheme is estimated at 1} million pounds. 


Liverpool Engineering Society. 

‘*Sound in Engineering and Navigation ’* was 
the title of a paper read on the 15th inst. before the Liver- 
pool Engineering Society by Mr’ W’°D. °Kirkpatrick, 
A.M. Inst..E.B., .The, author said .that it was to the 
development of the submarine boat, that we were indebted 
for much, that, .has been achieved in the art, of sound 
transmission. and,reception... In the course of investiga- 
tions, it was discovered that all bodies moving through 
water had a characteristic note peculiar to themselves, 
To equip a vessel to, receive those vibratory sound waves 
steel diaphragms carefully insulated from all internal 
vibration by means of rubber sheeting, were inserted into 
the ship's plating with the outer surface in contact with 
the water well re He the water line. The holes to. receive 
the diaphragms were .cut about a jin. diameter larger 
than, the, diaphragm itself, and the india-rubber was 
designed to prevent all internal vibrations from affecting 
the .microphone, which the diaphragm carried. rigidly 
attached to, it. ‘This microphone was in the circuit of an 
electrical battery, and head telephones, with @ result that 
any sound wayes which impinged upon the surface of the 
plate, produced corresponding vibratory electrical currents 
In, the microphone, which could be heard in the telephones 
as.@ musica! note of the same frequency as the transmitted 
sound, ... This apparatus had been used in many forms in 
addition, to. the.ome described. .Some of these hydro- 
phones were arranged to be towed singly, some in pairs for 





the extra charges for. carriage, coke, labour, &c., to be 


directional determination. work, whilst others | were 


_ oh fChere-has been-me definite re-arrangement, of the |, 
prices 'of finished, iron and steel. yet, andthe position is | 


condition are now badly off for work. The change has |i 
|| been almost dramatic in its suddenness, and has been 


tobe rotated, being, mounted: itb.ai heavy lead 


arranged : 
as ‘has to.dbal with arnuch greater weight | casing, ‘and, fitted: with! baffle or,scteeni plates, so.as.to 
pot :material. )- This difficulty: ‘will, ‘of -eourse,, be reduced pre i ‘ 


ensure ‘that the direction of the-soutid waves could. be 
ascertained.|: Their,construction. did not present.any :out- 
standing engineering (difficulty: beyond.that. inherent to 


| | delicate electrical apparatus on board ship... When ‘fitted. 


into the hul) of:a ship,.two vere used,..They were placed 
symmetrically | opposite each; other, with regard. to. the 


|pofiship.: | With's trained ear,an accuracy of about half.a 


point was possible!in the.determination’ of direction.in the 
open sea 
Barrow-ne-BvrNess; Thursday. 
Hematites. Sion 

Business.‘ continues:.to. .be ivery. quiet, iin: the 
hematite. pig iron trade. Buyers are only di te 
orders for sufficient iron to cover their immediate wents. 
On every hand there is.a call for lower values, and to seme 


ng price 
at the works, but how long it will,go.on-is not at all eertain. 
(Orders are held; that will take’ up the output, for. some 
weeks yet, ) but\it oiay, be mecessary to.cut dowm.the 


amber of f 





severe. On all hands one hears of renting 1p eng 
coming into this country at prices which defy cd rison |: 


products oyer to.this country at similarly low prices., It | ‘ 


which are now. in, blast, o 
} t : { é 
Tren Ore. 

)..For, hematite, iron, ore, there is a steady call, the 
trade,..being done being mostly on local account. There 
is a,fair shipping business done. with. Hodbarrow. ores, but 
the., Barrow, export..trade| im. iron, ore, amounts, to nil. 
Prices; of ,ere,, are, maintained at.the.same level. . For 
Spanish. or, North Afriean,ores there, isa steady request, 
and. last. week, two. large,.cargoes. were, discharged at,.the 
Barrow docks. .:This,ore.is a. good deal cheaper than. local 
qualities... 
‘Steel. 

The steel. trade is, in; much. the.same condition 
as. it was last; week. -At works. the activity is only fair, 
while the demand for sectional steel, including rails, 
billets, bars, &e,, is quiet.. Heavy rails are a poor trade, 
and shipbuilding material is in the und on local 
as well.as general home account, builders’ requirements 
being limited owing: to the slowness in the demand for 


new. tonnage consequent.upon the high prices that_haye 
to be charged. . The foundries are fairly busy. 


Shipbuilding and Engineering. 

' .. There, is quietness in these trades, and many 
men in Barrow are out of employment. During the year 
Vickers, Limited, launched a total tonnage. of 35,400, with 
a total horse-power of 35,350. The craft. launched were 
the tss. Seythia for the Cunard Line, ss. Cortona for the 
Donaldson South American Line, tss. Seminole for the 

-American Oil, Company, Limited, ficating dock 
and floating caisson for the. Furness. Railway Company, 
turbine machines for two vessels for foreign owners, 
besides machinery for various small vessels. 


i 


Fuel. 


There is a brisk demand for steam coal, and house 
coal is in full demand, with suppliesinupfoved: @oke is in 
full request with about 18,000 tons used weekly. 








SHEFFIELD. 
(From our own Correspondent.) 


From Sheffield to the Sea. 


In last. week’s letter I mentioned the instance of 
Davy Brothers, the Sheffield engineers, carrying outa fine 
piece of.transport work, on, the canal, a couple of 40-ton 
castings being) shipped | from ; Tinsley to Keadby. 
Since that was,,written an important conference onthe 
subject of. the canal navigation has, been held here, under 
the joint auspices of the Development. Committee and. the 
Chamber of Commerce, attended by representatives from 
Retherham, Mexborough, Doncaster,.and Hull, and a.con- 
siderable.number, of /steel.,. manufacturers and traders. 
Qut of the proceedingsa very simple fact emerged and, 
curiously enough, became; the. all-important t.... Per- 
haps I ought to,say, first,of all, that;in spite of many such 
conferences and. the propounding of improvement schemes, 
thene.still.is.a possibility ofthe canal: being abandoned, 
in face of the fact that te Sn Me A borne bee 
inereased aj iably. rs in two .well- 
known Sank iano. Mr. A, Senior and Mr. W. F. Beard- 
shaw. The; former,.moved ja resolution expressing | the 
opinion that. the maintenance of the, navigation was 
essential in the interests of the industries of the districts 
represented) at the conference, and added that.if the canal 
was. closed|he was. sure that Sheffield for one would find 
a, very. big mistake had been made,.,, Mr, Beardshaw spoke 
of the strong opposition of the railways, and said he knew 
they put pressure on the collieries; to, send coal by. rail 
instead..of by. canal when they. knew people wanted coal 
badly... The greatest advantage in having the canal, he 
thought,, was that it was,a. competitive factor and would 
have a salutary effect on the railways when the latter came 
out of control. It was at about this juncture that the 
simple fact emerged. A letter was read from the manager 
of the canal, stating that since Septémber traffic had been 
improving,. but.that the great difficulty was the shortage 
of Totiea: During the War a large number of vessels had 
been sent from ‘the canal ‘to France and Belgium and had 
not been returned. ‘The managér’s contention was that, 
not actual canal improvements, but the reinstatement ‘of 
the full boat service, was the real requirement, and as if 
in confirmation of that point a letter from one of the 





largest Usérs' of the waterway was read, stating that his 
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firm's men had'just made what was almost a record passage; 
arriving in Sheffield from Hull fully a week before they 
were expected: Thereupon: an “improvement” resolu- 
tion was the chairman expressing the conviction 
that the shortage of boats was the only difficulty, and 
another speaker declaring that with sufficient ‘boats, 
reasonable overhauling and dredging, the canal would 
do quite as well in the future as ever it did. Thus;:a eom- 
mittee having been appointed to watch the interests of the 
Navigation, the conference came to a close. But is‘it not 
rather extraordinary that the solution of the problem had 
not been discerned before so much valuable time and so 
much discussion had been expen 
all, proved to be little better than irrelevant ? 


The Smoke Problem. 


Like the poor, the smoke problem is always with 
us in Sheffield, and I am afraid the methods of the authori- 


ties in endeavouring to solve it have often been a source of 


aggravation to manufacturers, who failed to see why they, 
the biggest contributors to local taxation, should be con- 
tinually subjected to what seemed to them the authorities’ 
officiousness. But when all has been said and done, one 
of the most ressing experiences, I 22 iis 
in the Brightside and Attercliffe districts of Sheffield on a 
gloomy day, with a thick pall of smoke pressing you down 
and smothering you with its showers of fine cinder and 

i of soot. I have been in the Black Country and 


particles 
learnt what existence is like there under somewhat similar 


circumstances, and, honestly, do not believe much differ- 
ence exists between the two districts in #hé direction 
referred to. For all that, behind the smoke-laden clouds of 
Sheffield is the lining of gold, which makes the district one 
of the wealthiest of all industrial areas, and the problem 
manufacturers and reformers alike are trving to sdlve is 
how to eliminate the cloud without endangering the lining. 
Last week we had here representatives of the Depart- 
mental Committee on Smoke and Noxious Vapours Abate- 
ment, who were investigating local conditions and sugges- 
tions for, their improvement, and who for that purpose 
held sittings at the Town Hall under the presidency’ of 
Lord Newton, with whom were Sir Frederick Willis, Chief 
Assistant Secretary, Ministry of Health, ProfessorJ. B. 
Cohen, of the Leeds University, and representatives of 
the City Councils of Manchester and Glasgow, and of the 
Borough Council of Chelsea. What will come of the 
investigations one cannot tell, but it certainly seems that 
for the moment, at all events, the question of a puff or 
two of smoke more or less is a very minor matter compared 
with some of the difficulties which manufacturers are com- 
bating. The contention that smoke is necessary in certain 
industries is not peculiar to Sheffield, for, as Sir Frederick 
Willis pointed out, the same argument is advanced in 
other trades than those concerned with steel manufacture, 
it being generally affirmed ‘iri the Pottéries, for instance, 
that in certain processes it is impossible to avoid smoke. 

any case, suasive influence should not give place to 
arbitrary prosecutions, for industry has sufficient mill- 
stones round its neck already without’ adding another. 
For Sheffield there is this to be said, that the heavy steel 
works are all congregated in the valley, and when one 
reaches the suburbs of the city there are miles of superb 
hill country from which no sign of the works can be dis- 
cerned, the only indication of their presence being a distant 
cloud-pall beneath which they lie. Gradually, however, 
even that evidence is thinning. as electric power increases 
its ee so that eventually the problem should solve 
itself, 


Cheap Fuel the Need. 


One of the most important points raised at Lord 
Newton’s inquiry was that already referred to, viz.. 
whether a smoky flame is essential to the production of the 
highest class of steel. So far as boiler furnaces were con- 
cerned, it was admitted by witnesses who volunteered 
evidence on behalf of the iron and steel industries, that 
the chief remedy lay in greater efficiency in stoking, but as 
to metallurgical furnaces, forges, rolling mills, and tilts. 
smoke was declared to be in the production of 
the kind of steel for which Sheffield is famed. For example, 
Mr. Albert Senior, on behalf of the Chamber of Commerce, 
said that in the manufacture of steel they had adopted a 
certain system of working from which they were loth to 
depart. Manufacturers did ‘not like the idea of i 
smoke, as they knew it was a form of fuel which should not 
be wasted, and they would not waste it if they could see 
any feasible way of utilising it. Mr. W. W. Wood, on behalf 
of the rolling mill interests, said that for the re-heating and 
annealing of high-class steel it was necessary to have the 
smoky flame. Mr. 8. J. Robinson—Wm. Jessop and Sons— 
has gone even further. He says that any legislation to stop 
the making of smoke in Sheffield would spoil the high- 
grade steel trade. They could not do without smoke, he 
added, and they made it on purpose. They could not roll 
fine thin sheets without smoke. After all, what troubles 
manufacturers here a great deal more than smoke is the 
securing of good supplies of cheap fuel. Speaking at a 
gathering of the Midland Institute of Mining Engineers 
held here a few days ago, Mr. William Clark—Vickers— 
the Master Cutler, expressed the view that there is ‘plenty 
of work if we will only settle to it and get costs down to 
reasonable rates. France and Belgium, he added, are now 
delivering steel billets and other products at the price we 
have to pay for pig iron. The secret of the whole thing 
was that cheaper fuel was wanted. Another speaker, Sir 
Joseph Hewitt, of Barnsley—adviser to the Coal Con- 
troller—observed that we should not get cheap fuel under 
the control system, but he had reason for hoping that 
before another Budget year started the collieries would 
be free of control. 


General Conditions. 


There has been nothing much being done in the 
way of business this week, except where firms are endea- 
vouring to work off old-standing contracts and in depart- 
ments concerned with railway and tramway steel, and the 
works now closing down for ten days, at least in most 
cases, whilst many will suspend operations for an even 
longer period. Last week witnessed quite an appreciable 


ded on ‘points which, after 


no quotations at present, but foundry iron will probably 


steel participated. Hard basic steel quotations also 
experienced a further cut, and soft. basic is a falling market, 
makers i biggest recent cut is 


not to the same extent. There seems to bea fairly plentiful 
supply of Lincolnshire pig iron, and Derbyshire irons can 
now be bought at a lower level. Tungsten has dropped 
again both for ferro and powder, but there(is,no. i 
for high-speed steel makers are booking scarcely any new 
business. ‘In ‘a general way cancellations of orders con- 
tinue, but in some directions new business is coming for- 
ward. ‘ I learn, have recently delivered to the 
London Electric Railways four steel electric trailing 
earriages for use on the Underground, for relieving. the con- 
gestion at the busy hours of the day. These coaches, 
which are an innovation, are said to have cost the purchasers 
about £120,000. ‘They were built at Cammell’s big rolling 
stock shops at Nottingham, where, in all probability, 
orders for a number of similar coaches will be placed. 
Mr. Edward Dixon, who since51909 :has»been a ** local” 
director of Thos. Firth and Sons, has been elected to a 
seat on the full board of that concern, and Messrs. Edgar 
Benson, foundry department ; Wortley Fawcett, Tinsley 
Steel Works ; W. Franklin Newman, foreign department ; 
and Oliver Winder, gun works. have been made additional 
local directors. 





NORTH OF ENGLAND. 
(From our own Correspondent, ) 


Trade Conditions. 


THE near approach of the holidays has served 
further to stem the dwindling flow of business, and matters 
have been unusually quiet durmg the week. In the coal 
trade prices continue to tumble down, and though quota- 
tions for iron and steel show no material change, there are 
not wanting signs that the position is daily becoming 
weaker and reductions seem to be inevitable. In the iron 
trade there are possibilities, the realisation of which depends 
upon @ series of circumstances. There must be ——— 
tion, ingenuity, and increased enterprise. The abolition 
of the control on the export of foundry iron opens up a new 
era, or rather signifies a complete return to pre-war con- 
ditions when trade was unrestricted. There is much leeway 
to be made up. The foreigner has secured a fairly firm 
foothold in many quarters which were regarded as pre- 
eminently British markets. The Cleveland iron trade can, 
however, assume its rightful position. There must be a 
much greater output at a reasonable price. Several com- 
petent authorities in the North of England view the future 
with a quiet confidence, if not with a boisterous optimism. 
A certain amount of trade depression will assuredly be felt. 
There may be more Soe and the Christmas and 
New Year holidays may be rather longer than most of the 
workers will ap iate, coming so soon after the enforced 
idleness th: the miners’ strike. The severity of the 
trouble will depend largely upon the spirit of both sides. 
If there is-a desire for mutual helpfulness, co-operation, 
and goodwill, the ‘* stump ” which is now being experienced 
will pass somewhat easily and be of short duration. 


Shipbuilding Outputs for 1920. 

The year 1920 has seen a further increase in 
output in the North-East shipyards. The Tyne has won 
the blue riband with seventy-eight vessels and a total 
of 349,266, as against seventy vessels and a ton- 
nage of 277,974 in 1919. But for the tug-boat strike the 
figures would have been larger, as one firm has over 40,000 
tons of shipping, which should have been launched in 
December, held up on account of it. On the Wear sixty- 
seven vessels, aggregating 333,335 tons, were launched, 
an increase on last year of four vessels and 44,673 tons. 
With the exception of one’ P:-and Ow liner all the vessels 
were cargo boats, several being oil-tankers, while others 
were fitted with oil-burning as well as -burni 
apparatus. Forty of the vessels were built to the order of 
foreign firms, chiefly Scandinavian, who placed big orders 
on the Wear at the conclusion of the war. The Tees ship- 
yards turned out forty-two vessels with a total tonnage 
of 205,249, as compared with thirty-six vessels and a gross 
tonnage of 127,754 tons in 1919. Output of a remarkable 
nature was achieved by the Furness Shipbuilding Com- 
pany. That firm constructed thirteen vessels with a total 
tonnage of 72,660. These figures are highly commendable 
in view of the fact that the yard at Haverton Hill has only 
been open for a little over two years. The Hartlepools 
launched sixteen vessels with a total tonnage of 73,425, a 
decrease of four vessels and 9747 tons. On the Blyth seven 
vessels with a total tonnage of 18,193 was the output, as 
compared with four vessels and 12,204 tons for the pre- 
vious year, 


Cleveland Iron Trade. 


Extreme quietness continues to characterise the 
Cleveland pig iron trade. Even thou the export 
embargo has been raised, there is very little inquiry from 
abroad, our prices being far too high for continental 
buyers, and whilst one or two shipments of foundry iron 
have been made, the volume of trade is likely to be 
extremely limited. Foundry iron is as scarce as ever, and 
the only hope of improvement lies in the transfer of some 
furnaces to Cleveland iron which are at present on basic. 
That is not an improbable event, ially as two of the 
North-Eastern steel works blast-furnaces are to be blown 
in next month, That iron will be required for steel making, 
but it will tend to relieve the situation in other directions, 
and in the present condition of the trade even the smallest 
prospect of relief is welcomed. There will, however, be 
numerous suspensions of deliveries over the holidays, and 
in consequence the stringency in foundry iron should in 
some measure be relieved, It is officially denied that any 
sales of forge iron have been made at less than 225s. per 
ton, which has been the ruling figure for all Cleveland 
and forge qualities, except No. 1, and the firm 
adopted by the makers seems to destroy any hope 
For export there are 
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drop in iron and steel prices, in which, at least, even acid 








Hematite Pig Troe, HBAs 
_ The position in the East Coast hematite pig iron 
trade is much easier. The drop.in.ore freights has 0 
materially reduced the costs of production that a fall in 
price could be seies which would still leave 


the makers a fair margin of ; 7 » 

has been made this meek, ext te aes Se wees: 
ton for mixed numbers and 6d;\for NG: 1. The 
export trade is absolutely idle. 


The foreign ore.trade is lifeless... Consumers have 
all, the stocks \they.need,,and are well covered for future 
needs. Moreover, in,a.falling market, there is no, induce. 
ment to do business, and ,they are generally,.content to 
wait. The price of, best; Rubio ore cannet.now be put 
higher than 49s. per ton ex-ship Tees. Coke supplies are 
very satisfactory and. prices are firm,at 62s. 9d. per ton 
for ordinary furnace. kinds and 65s. 3d, for qualities low in 
phosphorus. 


Manufactestd::lnen-entb tock. 


There is little change to report in the manufac. 
tured iron and steel trade. Manufacturers, however, hy 
no means take a despondent view of things. Business is 
certainly far from brisk, but they, are not really badly off 
for orders, and more activity is anticipated after the holi- 
days, It is believed that. a good deal of business has been 
held back in the of lower prices, and a revision of 
present. quotations is very, probable in the New Yeur. 
As soon as that is lished. a limited revival in tie 
market is more than likely. Already there is a better 
inquiry from the Far East. 


The Coal Trade. 


The Northern coal trade position remains in a 
state of dulness, The volume of business put through from 
day to day is of negligible rtions so far as shipments 
for overseas are concerned, ci assent that the home trade 
is exceptionally heavy, there is no doubt that a very much 
worse time would be in store for the exporters than they 
are having even now. No prompt business is seriously 
attempted, while most people seem resigned to await next 
year’s developments in the firm conviction that concessions 
in price must be made to meet the American and other 
competition, otherwise the export trade is doomed. A 
fairly large cargo of best screened Durham steams have 
been sold to neutrals at 80s. per ton for January delivery, 
while the same figure could be repeated for D.C.B.’s for 
the same date of delivery, which is doubtless due to the 
fact that there is considerable anxiety respecting next 
month’s position, and the above figure therefore may be 
an indication..of the future possibilities. The Swedish 
gasworks are in the market for 25,000 tons of prime sorts, 
with delivery from May to September next year, but after 
the naval authorities’ decision to postpone purchasing for 
the present, it is mot considered very likely that the above 
inquiry will result in actual business, but is probably little 
more than a feeler to enable them to test the future market, 
the more so as the abundance of stocks of all classes of 
American coals in hand and. in prospect renders them 
ractically independent of supplies from this country. 
There is also an inquiry in the market from the Turin gas- 
works for 20,000 tons of prime classes for delivery in 
January to June of next year., Many tenders have already 
been dispatched, and though the decision is not expected 
for some little time there is no little interest evinced and 
the competition is likely to be rather keen. In the case of 
France, one of our chief customers, business at the present 
time is absolutely at a standstill, only contracts previously 
booked being in process of completion. There is, however, 
the hope that next year, as soon as the holidays are over, 
there will be a change with a possibility of an arrangement 
being effected even at reduced prices. There is no improve- 
ment in coke and practically no business, in spite of large 
quantities on offer.. Prices, therefore, are very weak. 








SCOTLAND. 
(From our own Correspondent.) 


Joiners Leaving Clyde Area. 


Tue strike of joiners at the Clyde shipyards has 
thrown many workmen out of employment, and many 
of them are seeking work elsewhere. It is reported that 
numbers are proceeding to France to engage in recon- 
struction work in the war areas. Employment is being 
offered by American syndicates. 


Shipbuilding Costs. 

Farly last week the Fairfield Shipbuilding and 
Engineering Company launched the passenger liner 
Montrose, of 16,250 tons, for the Atlantic service of the 
Canadian Pacific Ocean Services, Limited. This vessel is 
distinctive in that she has accommodation only for two 
classes of passengers, cabin and third-class, provision 
being made for 458 of the former and 1300 of the latter. 
Mr. Robert Traill, engineering director of the Fairfield 
Company, who presided at the luncheon, took the oppor- 
tunity to refer to engineering costs. Mr. Traill said he had 
recently had a chance of comparing the cost of engines 
built immediately before the war with that of an exact 
duplicate set of machinery finished at the beginning of 
this year. There were two classes of labour employed, 
men working on piece or by contract and men engaged on 
time rates. The cost of the proportion of the labour 
employed on piecework worked out in accordance with 
the rise in wa: t was, an increase of two and three- 
quarter tires the pre-war price. The cost of labour on 
time work was four and a-half times the pre-war cost. 
That was an indication of the effect of the “‘ ca’ canny ” 
policy. Happily, there was an indication now that saner 
elements in the trade unions were appreciating that fact, 
and he thought that in the ‘near future they would agree 





be in the vicinity of 247s, 6d. per ton. 





to contract on piecework. The contract system is not very 
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prevalent on the Clyde, but if it were, labour costs would 
be less and the Jabour reward higher. 


A New Type of Dredger. 


The Indian Government ‘has placed contracts 
with the Renfrew dredger-building firms for six powerful 
suction dredgers and their equipment for service at different 
ports in India. In view of the falling off in genera) mer- 
cantile contracts, these new orders are especially welcome. 
Messrs. Simons, of Renfrew, are already building a small 
dredger of a new type for the Indian Government. This 
vessel, known as the “radial suction” type, is non- 
propelling, and is intended for use in canals and other 
waterways. The suction apparatus is so designed as to 
jescribe an arc of a circle in front of the dredger, thus 
deepening the full width of this are without the dredger 
being shifted in any way except by being warped ahead as 
required. Besides heing of a new design, the vessel is 
noteworthy in so far as she is being constructed in three 
parts, and will be completed and tested on the Clyde, then 
shipped in the three separate, but in themselves complete, 
sections, and rejoined on arrival in India. 


Pig Iron. 


The Scotch pig iron trade is still without altera- 
tion. Several furnaces are not yet in operation, while 
others are not fully employed. The loca] demand is fair, 
and outputs are easily disposed of. Export continues in 
a lifeless condition. There are very few large quantities 
coming on tc the market, but for any available material 
the prices asked are said to be in favour of buyers. Prices 
are simply and solely a matter of negotiation, and firm 
current quotations are nct available. 


Finished Iron and Steel. 


The reductions in the various steel and iron 
commodities which have recently been announced have 
had no effect, and markets continue in a depressed con- 
dition. Buyers, both at home and abroad, are evidently 
fully eonvineed that prices will have to assume a much 
lower level in order to compete with foreign material], and 
orders are being held up right and left. At the steel works 
conditions are not improving. Some makers have fair 
orders for plates, but sectional material is becoming 
weaker. Some of the rolling mills are very slack, and the 
holiday season may be a prolonged one. Sheets are still 
quiet, but makers fully anticipate renewed activity after 
the turn of the year. The bar iron market is weaker. It 
is said that bars are now being made from cheap foreign 
material, and that easier conditions must be established 
hefore long. Consequently, business is confined to imme- 
diate and absolute requirements. The cancellation of 
contracts and the reduction in the number of orders placed 
are reflected in the slackness in various districts and the 
substantial addition to the ranks of the unemployed. 


Coal. 


While the output of coal is increasing, business 
is not showing a corresponding development. ‘The indus- 
trial demand has fallen off to a considerable extent, and 
is not likely to recover until after the holidays. On the 
other hand, large deliveries are being made to railway 
companies and gas and electricity undertakings, while 
the household business is large in spite of the high prices. 
The export department is without development. A few 
cargoes have gone from the Clyde to Ireland, and the 
Kifeshire coieries have despatched a few lots to Scandi- 
navian consignees, but business otherwise has heen almost 
entirely of a coastwise nature. The aggregate shipments 
amounted to 132,560 tons, against 119,065 tons in the 
preceding week and 341,417 tons in the same week in 1913. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade Outlook. 


Tue depression prevailing in the coal export 
trade shows no indication of dispersing, and instead of 
there being a regular rush for coals in order to get supplies 
away before the holidays, the conditions are comparatively 
quiet. Considering the generally inactive demand from 
abroad for coals, colliery companies are getting along with 
less discomfort and inconvenience than might be imagined. 
Here and there salesmen are rather badly placed for 
spot shipment, and concessions in price are readily made to 
a buyer who can ship immediately, but there is no general 
disposition by any means on the part of colliery owners 
to break prices and come down, for instance, to the level of 
values fixed by the French Bureau des Charbons. Doubt- 
less middlemen in some cases are doing so. They have 
low-priced contracts, and seeing that the inquiry from 
abroad is so restricted, they consider it better to be satisfied 
with a moderate profit, rather than endeavour to obtain 
a higher figure and probably lose business, which may 
result possibly in their not taking out their contract coals 
at all. This condition of affairs is only to be expected. 
There is no doubt that the action of the French Bureau 
des Charbons has given the lead to buyers in practically 
all ocntinental countries, and the latter are holding off in 
the expectations of being able to obtain their future 
supplies on the same basis as France. It is not possible, 
however, to say to what extent they will succeed. It is 
realised that if this country is to recover her markets 
abroad then the competition of Aimerica must be en- 
countered and beaten. America can prodtive her coals 
and transfer them to the port of shipment at about 
8 dols., while the rate of freight now current from Northern 
States to Antwerp/Rotterdam is barely 5 dols., to French 
Atlantic 5.50 dols., and to West Italy 6.50 dols. These 
rates of freight are totally unremunerative for ships taking 
the business, and the question is how long can the American 
export of coals continue under such conditions, The 
Americans are undoubtedly prepared to take risks which 
no prudent business man on this side would take, as, for 
instance, the credit which they are reported to have 


offered. It is stated that the Americans have undertaken 
to supply coals over 1921 to French and other buyers with 
five years’ and even ten years’ credit at 8 per cent. interest. 
Much may happen in_that time, and certainly exporters 
and colliery owneérs-in this district are not inclined to look 
at businéss on such a ‘basis. The finantial conditions 
generally are too unsettled and unfavourable, and most 
shippers in these days stipulate for payment by credit 
opened before shipment at a London bank for the value of 
the cargo and advance freight in exchange for the usual 
documents. The position of the colliery owner to-day is 
undoubtedly a very difficult one. No one realises more 
than he does that cheap coal is the mainspring of all indus- 
trial prosperity in this country, but how far can coalowners 
go towards providing cheap, or cheaper, coal for home use 
and at the same time export. coals at a lower figure’ and 
so meet the competition of America, and in the future, 
probably, of Germany ? Coals now utilised for inland 
consumption are sold at a loss, and it is only by securing a 
high export price that the coal industry can be maintained 
solvent, It is very doubtful if the export price of coals 
from this district fell below 80s. for large qualities whether 
it would pay the bulk of collieries to continue working 
owing to their losses on the coals sent inland. Much is 
said about coals coming down in price now that-output is 
improving, but it must be remembered that labour costs 
are not reduced, and they are the chief factor in governing 
prices. Wages are not now governed by the selling price. 
The temporary scheme in operation provides that wages 
go up as the output increases, and the recent advance in 
production justifying the miners receiving their extra 
advance of 2s. per day has resulted in an increased cost of 
3s. 6d. per ton in South Wales, 


New Allocation Scheme. 


The Christmas and New Year holidays will 
naturally adversely affect output, and the permits which 
South Wales colliery companies have received for their 
allocations in respect of bunkers and coals for export for 
the four weeks commencing on Monday last show that 
allowance has been made for reduced output. The usual 
monthly quantity for export has been slightly reduced, 
and works out at about 10 per cent. At the same time, 
however, colliery companies have been notified that a new 
scheme of allocation is to come into operation as soon as 
practicable in the new year, It is evidently recognised 
that production may still increase, and this, combined with 
the falling off in the home demand owing to the depression 
existing in allied industries, may easily bring about tem- 
porary stoppages at pits owing to the failure to effect the 
prompt clearance of wagons, The new scheme is to obviate 
the possibility of such stoppages arising. Under the new 
scheme the new basis output will be fixed according to the 
average output for the six weeks ending September 25th. 
If a colliery produces in excess of this basis and the District 
Coal Supplies Committee ae satisfied that home require- 
ments are being fully met, then the Committee will at 
once issue permits to comply with the application made to 
them for the extra quantity to be exported. 


Depressed Steel Trade. 


As previously indicated, conditions in the tin- 
plate and. steel trades in this district are by no means 
satisfactory. Rumour has been busy of late concerning 
the possible closing down of works. Meanwhile, as regards 
wages, it has been announced that the result of the audii 
for the period ending November 30th showed that the total 
tonnage of steel rails and steel tin bars invoiced in the three 
months ending November 30th amounted to 46,723 tons, 
and the average net selling price £21 15s. 9d..per ton. 
Consequently, the wages for January, February and March 
next, in accordance with the sliding scale agreement, would 
be advanced by 11.50 per cent. That meant that from the 
first pay period in January there would be an increase 
upon the sliding scale of 11}d., which will bring the full 
scale up to 197} per cent. In cases where the ls. 3d. per 
day bonus has not been fully merged the sliding scale 
will be 15 per cent. less, viz., 182} per cent. 


Colliery Deal. 

A provisional agreement has been concluded 
between S. Instone and Co., Limited, of London and 
Cardiff, and the Bedwas Navigation Steam Coal Company, 
Limited, for the purchase cf the latter by the former. 
The price is given as being £508,000. After allowing for 
repayment of debentures and deducting the amount of the 
preference shares at par, it is estimated that the price 
represents approximately £9 for each £5 ordinary share 
in the Bedwas Company. That company’s property is 
about eight miles from Cardiff, and it produces a high 
class of steam coals. The present output is about 400,000 
tons per annum, but the colliery, which is electrically 
equipped throughout and is up to date in every respect, 
is capable of dealing with two million tons annually. 
In recent years considerable trouble has been experienced 
with labour owing to the men’s objection to mechanical 
appliances. Messrs. Instone and Company, who are ship- 
owners, coal exporters, &c., purchased the Askern Colliery 
in Yorkshire about two years ago. 


Chepstow Shipyards. 


It is understood that the Northumberland Ship- 
building Company, Limited, has acquired the interests of 
the South Wales group of shipowners in the Monmouth 
Shipbuilding Company, Limited, which owns the National 
shipyard at Chepstow. As a result, Lord Glanely, Mr. 
Thomas E. Morel and Mr. T. H. Mordey have resigned 
from the directorate of the Monmouth company. The 
latter undertaking purchased from the Government the 
National shipyard at Chepstow for £600,000, the Govern- 
ment having expended upon it about £2,000,000. Since 
the Monmouth company acquired the yard eight cargo 
steamers have been launched. 


Tin-plate Outlook. a 


Reference has recently been made to the unfor- 
tunate conditions in the tin-plate industry, in which the 
bulk of the men now working are doing so under notice. 
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These notices expire at the end of December, and although 
a few of the undertakings will probably continue working 
on day-to-day contracts after this month, grave fears are 
entertained that other concerns will be compelled to close 
down, : 


Current Subae 


Operations on the coal market have been very 
quiet throughout the week, and there is every prospect 
of these conditions continuing fora few weeks at least. 
It will, in fact, be some relief if there is any real improve- 
ment in the course of the next month or so. Countries 
abroad are evidently very much overstocked with coals, 
and consequently have no need to buy for their current 
needs, and the fact that prices have been steadily falling 
encourages them to hold off for their future requirements. 
One leading colliery undertaking is reported to have sold 
to a subsidiary undertaking, for supply to France, a 
million tons of large and small coals on the basis of 70s. 
for large and 50s. for the smalls. These figures are on the 
lines of the maximum f.o.b. prices fixed by the French 
Bureau des Charbons. The colliery company credited 
with this sale has a very large output, and it is evident 
that it considers it advisable to make certain of an outlet 
for part of its production. The market altogether is very 
irregular, and prices are a matter of individual: position. 
Coke is quoted at about 130s. to 140s. for export, while 
patent fuel is 80s. to 90s. Several works have recently 
temporarily suspended operations. Pitwood is excessive 
in supply and weak in price. Supplies are being banked. 
The market is about 47s. 6d. to 50s. 


Anthracite Coals. 


The anthracite market keeps a very good tone, 
especially for machine-made descriptions. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that, with the New Year, Stothert and 
Pitt, Limited, of Bath, will be represented on the North-Kast 
Coast by Mr. Wilson 8. Carr,.M.I, Mech. E., M LE.E., of Victoria 
Buildings, Grainger-street West, Newcastle-upon-Tyne. 

WE are asked to state that Mr, A. G. Beaver, general manager 
of the Sun Electrical Company, Limited, has been invited to join 
the board of that company as managing director. 





CALENDARS AND DIARIES. 





Sm W. G. ArMstronc, WHITworTH AND Co., Limited, 10, 
Great George-street, S.W. 1.—Monthly tear-off sheets, Each 
month has a beautiful coloured picture reproduced by permission 
of the Connoiseur. 

Hutse anp Co., Limited, Ordsal Works, Manchester.—One 
month to a page, each page having one of the firm’s products 
reproduced. 

Truu1nc-STtevens Motors, Limited, Maidstone.—Small desk 
calendar with memorandum block attached for notes. 

LoveuBorovuGH CoLtEGe.—Monthly tear-off sheets. Views 
are given on each sheet of the work carried out by the students 
at the College. 

INDUSTRIAL LEAGUE AND Counctt, 82, Victoria-street, 8.W. 1. 
—Pocket diary. Full particulars are given of the aims of the 
Council. In addition to*the diary, spaces for monthly cash 
accounts, telephone mumbers, telegraphic addresses, and 
memoranda are allowed for. The price of the diary is 2s. 6d., 
and it may be obtained from Mr. John Ames, the secretary 
at the above address. 

Grorce CrapocK AND Co., Limited, Wire Rope Works, 
Wakefield.—Large wall calendar with monthly tear-off sheets. 
Dates are given in large figures. 

Ricuarp JOHNSON, CLAPHAM AND Morais, Limited, 24/26 
Lever-street, Manchester.—Wall calendar with monthly tear- 
off slips. 

THe Harr Accumuntator Company, Limited, Marshgate- 
lane, Stratford.—Blotting pad, with a calendar for the year on 
each sheet of blotting paper. 

Prrewut, Limited, 144, Queen Victoria-street, E.C. 4.—Metal 
calendar with a view of the Pirelli tire, and a daily tear-off slip 

Cuayton, Son anv Co., Limited, Hunslet, Leeds.—Monthly 
tear-off sheets from January, 1921, to December, 1924. 

PecKeTt AND Sons, Limited, Bristol—Monthly tear-off 
sheets. A coloured picture of a locomotive, one of the firm’s 
products, is given on the main card of the calendar. 

Hvuex Woop anv Co., Limited, Newcastle-on-Tyne. — 
Calendar, two months on each page. Six humorous pictures 
on “Tact” by Lawson Wood are presented. 








CommeErctAL Farr at Brussets.—A second Commercia 
Fair is to be held in Brussels in April next. Particulars may be 
obtained from the Belgian Information Bureau, 35, Albemarle- 
street, London, W. 1. 


RETIREMENT OF Mr. H. E. Vosper.—Recently, in order to 
mark the occasion of his retirement from business after fifty 
years’ work, Mr. H. E. Vosper; head of the firm of Vosper and 
Co., Limited, entertained his staff and workpeople at dinner in 
the Banquetting Room of the Town Hall at Portsmouth. 
Advantage of the occasion was taken by staff and men to make 
presentations to him. 


CrysTaL /PatacE ENGINEERING Socrety.—The ‘“ Wilson 
Premium ”’ -for the best paper read before the Crystal Palace 
Engineering Society during the past session has been awarded 
to Mr. P. R. Alderman for his paper on ‘‘ Compressed Air.” The 
Premium was handed to him by Captain H. Riall Sankey, 
President of the Institution of Mechanical Engineers, on the 
oceasion of the 144th certificate distribution at the Crystal 
Palace School of Practical Engineering, at which he presided on 
December 20th. 


LE.E Brenevotent Funp.—The Council of the Institution 
of Electrical Engineers has received from Mr. E. M. Hughman, 
of Bombay, an offer of a donation of £250 to the Benevolent 
Fund of the Institution, on condition that nineteen similar 
donations are received before March 31st, 1921. The Committee 
of Management of the fund earnestly hopes that the nineteen 
donations specified will be forthcoming, as the fund will thereby 
be benefited to the extent of £5000. All communications should 
be addressed to the secretary of the Institution at 1, Albemarle- 
street, London, W. 1. 
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TRON ORE. 
N.W. Coast— 
Native 59/- to 70/- 
+t Spanish ... 50/- 
t N. African 50/- 
N.E. Coast— 
ccs: eek -a00 wr 
Foreign (c.i.f.) ... 49/- to 50/- 
PIG IRON. 
Home. Export. 
£sad4. £ ad. 
ScorLanD—a 
Hematite ... Ory OO eS — 
No. 1 Foundry WE at Farris ok , , 
Oe ie 13 0 0 1512 6 
N.E. Coast— 
Export. 
Hematite Mixed Nos.... 13 0 0 13 10 0 
No. 1 13 2 6 1312 6 
Cleveland— 
. Export. 
| oy eeange 1117 6 — 
No. 3 G.M.B. li 56 0 -- 
No. 4 Forge ll 5 0 12 7 6 
Mottled >... ll 5 0 1110 0 
Basic a ae a 
MiIpDLanDs— 
Staffs.— 
All-mine (Cold Blast)... £19 5 0 to £1912 0 
Grey Forge ... oie i, A at _ 
rane... .... BY s _ 
», Foundry No, 3 1317 6 a 
Northampton—* * 
Foundry Nos. 2 and 1 £12 5 0 to £1212 6 
#3 No. 3 .. £12 0 Oto£12 7 6 
Forge . £11 5 Ote£l1 15 0 
Derbyshire—* * 
No. 3 Foundry . £138 0 Oto £138 5 0 
Forge... . £12 0 Oto#12 5 0 
Lincolnshire— 
Basic... .. £13817 6 
Foundry ... .. £13 5 0 to £1310 0 
Forge ~ £422 2. 6wéis 7 0 
N.W. Coast— 
N. Lancs, and Caum.— 
Hematite Mixed Nos.... £13 15 0 
Special ... . £15 0 0t0 £1510 0 
MANUFACTURED IRON, 
Home. 
£s. d. aay 
ScoTrLaND— 
Crown Bars 2710 0 3010 0 
a 31 00 33 00 
Angles 30 0 0 3210 0 
Tees i i es 33:10 0 
N.E. Coast— 
Crown Bars 2710 0 3210 0 
Best ,, 31 0 0 33 10 0 
Angles 30 15 0 3210 0 
Tees 3110 0 33 10 0 
Lancs.— 
Crown Bars ... 28 0 0 — 
Hoops 34 5 0 - 
S. Yorgs.— 
Crown Bars ... f & yeemrs _- 
Best ,; 2910 0 a= 
MIDLANDS— 
Marked Bars (Staffs.)... 3310 0 os 
Crown Bars ... ... ... 2810 0 _ 
Nut and Bolt Bars 28 10 0 os 
Black Sheets (dbls.) 23 0 0 — 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, or equal) £3010 0 ... ... - 
Gas Tube Strip . £32 0 Oto £33 0 0 
STEEL, 
Home, Export, 
£s. d £s. d. 
ScorLanD— 
Boiler Plates ... $110 0... ... ... 8610 0 
Ship 6 £25 10 Oto £3110 0 £32to £40 
Angles, &c. £2410 Oto £27 0 0 £30to £35 
} Black Sheets ... £29 0 6 29 00 
5 Galvanised Sheets... 33 0 0 36 0 0 
@Net makers works, > Per ton f.o.b. 


for export, and coke is per ton on rail at ovens and f.o.b, for export, 
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Current Prices for Metals and Fuels. 





STEEL (continued) 











N.E. Coast— Home. Export. 
£s da, £5, d. 
Ship Plates ... ... 2410 0 2910 0 
ST eee 24 00 2 0 0 
Boiler Plates... ... 81 0 0 86 0 0 
Joists ... wis 2400 20 0 
Heavy Rails ... ... 25 0 0 2 00 
Fish-plates 30.0 0 34 00 
Channels... ... ee peeemareee Oe ee 
Hard Billets ... . £2310 0to £244 0 0 
Soft ,, . £2110 0 to £22 0 0 
N.W. Coast— 
Barrow— 
Heavy Rails ... Be OD .  -iong:s, ee - 
Light ,, ... .» «. £85 0 0to £277 0 0 
DIDO. 5: win -sivies Bek s ince FORD Ri: Mer dins - 
Ship Plates ... 2410 0 ~ 
Balan PE TOO 83, - 
MANCHESTER (Prices irregular and uncertain)— 
Bars (Round) . £25 to £30 
» (others) £24 to £28 
Hoops (Best)... 3415 0 — 
»» (Soft Steel) 33 5 0 _ 
Pie oe ae a ee : —_ 
» (Lanes, Boiler) ... £31 to £34 ... ... _ 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets .. 26 00 ... .. _ 
Bessemer Billets ... 25-30. OA. _ 
Hard Basic . £22 0 Otc £23 0 0 — 
— me OS ne ae — 
Hoops (Iron) ... se... _ 
»» (Steel) RES Ei pie Pa 
MIDLANDs— 
Mild Rolled Bars... ... £21to£#23 ... ... - 
Bess. Billets and Bars... £17 to£18 — 
Hoops... . 8010 0 _ 
Tube Strip . £32 to £33 _ 
Angles ... 2440 (0 — 
Joists... 2400 —_ 
Wire Rods 700 _ 
NON-FERROUS METALS. 
SwaNsEa— 
Tin-plates, I.C., 20 by 14 ... bs 36/- to 41/6 
Block Tin (cash) ... ... ... £212 10 0 
» (three months) ... 216 0 0 
Copper (cash)... ... ... ... 7515 0 
» (three months) ... ... 7510 0 
Spanish Lead (cash) ... ... 4. 23 00 
‘a (three months)... ... 250 
Spelter (cash) ... 1... 1. 5. 23 0 0 
»» (three months)... 2915 0 
MANCHESTER— 
Copper, Best Selected Ingots ... £386 0 0 
5» Electrolytic £88 0 0 
»» Strong Sheets ... 136 0 0 
»» Loco Tubes a 0 1 6 
Brass Loco Tubes Jemcrtain 014 
», Condenser one eo xe 
Lead, English ... ... £23 0 0 
» Foreign... 2210 0 
FERRO ALLOYS. 
(All prices now nominal). 
Tungsten Metal Powder ... ... 3/3 per Ib, 
Ferro Tungsten... ...  ... 2/5 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 15/- 
a 6 p.c. to 8 p.c, in £37 15/- 
o3 8 p.c, to 10 p.c. = £37 15/- 
o Specially Refined , 
Max. 2 p.c. carbon see ee £89 to £90 32/- 
oo LPO - 9s ...£105 39/- 
»» 0°75 p.c. carbon ... ...£120 47/- 
» carbonfree ... ... ... ... 3/- per lb. 
Metallic Chromium ... 7/6 per lb, 


Ferro Manganese 
» Silicon, 45 p.c. to 50 p.c. ... 
75 p.c. 


»» Vanadium 

»» Molybdenum ... 
Nickel (per ton) 
Cobalt 





Aluminium (per ton) 


(per ton) £32 home, £47 export. 


...£20 to £21, scale 8/6 per 
unit. 

...£28 to £29, scale 12/- per 
unit, 

... 37/6 per lb. 

... 9/- per lb, 

... 20/- per Ib. 

.- £185 export. 


* FUELS. 
SCOTLAND, 


LANARKSHIRE— 
(f.o.b. Glasgow)—Ell ... 
ve . Spliat 
AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 
Splint ... 


” ” 
FirgsHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam ... 
Screened Navigation ... 
Unsereened a aos 


LoTHIANS— 
(f.0.b. Leith) — Best Steam 
Secondary Steam... ... 
Screened Bunker ... 
Unscreened ... 
ENGLAND. 
IN. W. Coast— 
Steams ... 
Household wea 
ERR PORE eee we 
NORTHUMBERLAND— 
Home. 
Best Steams ... 36/2 
Second Steams 33/- 
Smalls 30/8 
Unscreened ..,. $2/8 
Household ... 36/- 
DurHaM— 
Best Gas... 36/- to 37/- 
Second ... 35/- to 36/- 
Household 36/- 
Foundry Coke 70/3 ‘ 
SHEFFIELD— 


S. Yorks. Best Steam Hards 
Derbyshire Hards 


Seconds ... 
Washed Smalis 
Best Hard Slacks 
Seconds ~ 
Soft Nutty ,, 
Pea bi 
Small - b 
House, Branch ... ... 
» Best Silkstone... 
*SOUTH WALES. 
CaRDiIrr— 
Steam Coals : 


Best Smokeless Large  .... 1. sse see 
Second me st Pl Fie a 
Ordinary Dry Large -_ 

Best Black Vein Large ... 

Western Valley se tee 

Best Eastern Valley Large 

Ordinary ,, ” 

Best Steam Smalls 

Ordinary $3 

Washed Nuts ¥ 

No. 3 Rhondda Large 

re i Smalls ... 

No, 2 “a Large ... 
we » Through een a 
jis * ee area 

Coke (export) aks al Say 

Patent Fuel Z 

Pitwood (ex ship) 

SwaNsEA— 

Anthracite Coals : 

Best Large 
Seconds éis 
Red Vein 
Wh eae a 
Machine-made Cobble: ... 
Nuts sot hae F hee 
Beans ..,. 
oe” eee oe 
Breaker Duff 
Rubbly Culm 
Steam Coals: 
Large ... 
Seconds 
Smalls 
Cargo Through 











* Glasgow, Lanarkshire fee. 









Export. 


73/- to 76/- 
76]- to 80/- 


73/- 
76)- 


70/- to 80/- 
80/- 
69/- to 72/- 


75J- 
73/- 
75]- 
73/- 


- | 4Bj- 
50/- to 60/- 
75/- 


Neutrals. 
80/- to 85/- 
70)- to 75/- 

60/- 
70/- 
85/- 


70/- to 75/- 
70/- 
85/- 
90/- 


33/2 to 33/8 
32/8 to 38/2 
81/8 to 32/2 
81/8 to’ 82/2 
31/2 to 82/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/8 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
87/2 to 87/8 
33/8 to 84,2 
65/9 


105/- to 110/- 
100/- to 105/- 
100/- to 105/- 
95/- to 100/- 
100/- to 105/- 
97/6 to 102/6 
95/- to. 100/- 
90/- to 95/- 
87/6 to 90/- 
80/- to 85/- 
97 /6 to 102/6 
100/- to 105/- 
85/- to 90/- 
90/- to 95/- 
60/- to 65/- 
55/- to 60/- 
180/- to 200/- 
90/- to 100/- 
55/- to 57/6 


115/- to 120/- 
110/- to 115/- 
105/- to 112/6 
100/- to 107 /6 
117/6 to 122/6 
117/6 to 122/6 
97/6 to 100/- 
92/6 to 951- 
30/- to 35/- 
50/- to 55/- 


95)- to 100/- 
90/- to 95/- 
60/- to 70/- 
65/- to 75/- 


t Delivered,  ¢ Except where otherwise indicated coals are per ton at pit for inland and f.o.h, 
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CURRENT PRICES. 


We desire to call the attention of ouF readers to the fact 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page. To avoid 
unnecessary folding, we suggest that l not Ul 
than foolscap size should be used. 
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Belgian Engineering Notes. 


(From a Correspondent in Brussels.) 
The Situation. 


In view of the world’s depletion of stocks and the 
general depreciation engineering constructions and 
equipments of all kinds, it was expected that the demand 
for metallurgical products would readily absorb every- 
thing that Belgium could produce, Despite the labour 
troubles that broke out during the period of industrial 
re-organisation, the situation in Belgium has been far 
better than in most other countries, and the men finally 
settled down with the idea that they could hope for no 
further improvement in wages except by an increased 
production which would strengthen the country’s financial 
position and help to bring down the cost of everything. 
There has consequently been a steady increase in the 
exports, while the imports have remained with little change. 
During the-first nine months of the present year the values 
of imports were estimated at 8462 million franes and the 
exports 6472 million francs, representing a difference of 
less than 2000 million francs. A feature of the returns, 
however, is the progression of the exports, which seem to 
be in a fair way of overtaking the imports. The French 
purchases have fallen off so considerably that iron and 
steel firms are finding themselves for the first time with 
insufficient orders, and there is an accumulation of stocks 
in the country, which speculators are anxious to get rid 
of even at a sacrifice. Prices are consequently steadily 
declining. Plates 5 mm. thick are now priced at 950f. per 
ton. Foundry iron has fallen to 425f. a ton. As other 
countries are taking so little material, Belgian firms are 
making special efforts to dispose of their products in Great 
Britain, but the amount of business being done does not 
appear to be of large extent. At the constructive engi- 
neering works a considerable number of men are being dis- 
charged, and now that Belgian operatives are returning 
from France as the result of the growing unemployment 
in that country the situation is becoming serious. It is 
reported that many works will be closed down after the 
New Year unless orders should be forthcoming in the mean- 
while. One large firm will close at the end of the month ; 
others are only just kept running with the smallest possible 
number of men, while others may have to shut down until 
the situation improves. It is not expected that any active 
recovery will take place until the financial situation abroad 
is sufficiently re-established to permit of the carrying out 
of much-needed public works and more especially until 
greater facilities are offered for international business by 
the removal of the restrictions and the adoption of a more 
moderate fiscal policy in most foreign countries. 


Harbour Works, 


The former prosperity of Antwerp was due to its 
convenient situation as a port for Central Europe, and the 
great bulk of the traffic passing through it was for Germany, 
which regarded Antwerp as a national port. Obviously the 
conditions have now changed, to the detriment of Antwerp, 
which had hoped to make up for the partial loss of German 
traffic by diverting some of the transport business from the 
north-eastern district of France. e results so far have 
not been encouraging on account of the strong efforts 
being made in France to organise a more rapid service 
through French ports. The predominance of Antwerp is 
now further threatened by the project which the Nether- 
lands Government proposes to put in hand for considerably 
enlarging the port of Flushing, whereby special facilities 
will be offered for traffic between Central Europe and 
England and other countries overseas. At present the 
harbour at Flushing has an area of only 31 acres, but, 
according to the plans approved by the Netherlands 
Government last year, the extension will provide an area 
of 61 acres, with a depth of 10m. at mean water level. 
The total length of the wharves will be 1550 m. The cost 
of the work is estimated at two and a-half million florins, 
of which rather more than one-third will be contributed 
by the province of Zeeland and the town of Flushing. The 
Dutch are centring great hopes upon the carrying out of 
this undertaking, which they believe will offer a con- 
venient calling place for Transatlantic steamers, and it 
appears that they are receiving a great deal of encourage- 
ment in Germany where it is proposed to utilise the facili- 
ties offered by the Flushing harbour extension instead of 
Antwerp. The Belgians, on the other hand, affect to 
believe that their neighbours will meet with disappoint- 
ment over this new project. 


Works at Ghent. 


There has been a great deal of activity during 
the past two years in improving the dock accommodation 
at Ghent, which now comprises three docks having depths 
of 19ft., 20ft. and 26ft. respectively. Additional land has 
been incorporated and the port is now capable of easily 
dealing with the maximum traffic that Ghent is likely to 
supply. As in the rest of Belgium the industries of Ghent 
have undergone a_ considerable development, and 
machinery and other firms were until,recently busy upon 
home and foreign orders, but except in a few cases the 
business has largely ceased, and nianufacturers are looking 
to the future with some uneasiness. Competition from 
Germany and the United States is so keen that many 
orders have been lost to home firms, and it was only under 
pressure of public opinion that the Government refrained 
from giving abroad the whole of an important contract for 
locomotives. At Antwerp also a great deal of money is 
being spent upon the carrying out of public works and on 
port improvements, while arrangements are being made 
for the erection of vast tanks for the storage of oil delivered 
by tank steamers, 
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British Patent Specifications, 


When an invention is communicated from abroud the name and 
address of the communicator are printed in italice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent: Office 
Sales Branch, 25, South ton-buildings, Chancery -lane, Wen 
at le. each s 

The date first given is the of application ; the second date, 
be the and of we ehctageadhe a Walle of the emapemes of a 
eemplete Specification. 
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INTERNAL COMBUSTION ENGINES. 


153,842. April 13th, 1920.—A Compounp InreRNnat Com- 

BUSTION EnaInE, E. Sargent, 219, South Main-street, King- 

« fisher, Oklahoma, and A, H. Clansing, 124, South Third- 
street, Lucien, Oklahoma, U.S.A. 

¥ Tue object of the inventors has been to util se such portions of 

the working charge of internal combustion i as are not 

completely burnt during the explosion stroke. With this object 
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they provide a port A in the cylinder wall near the end of the 
stroke and a communicating passage ing to a receiver. An 
engine of the steam slide valve type utilises the gas pressure, 
which accumulates in the receiver to provide additional power.— 
November 18th, 1920. 


DYNAMOS AND MOTORS. 


153,700. August 22nd, 1919.—Etecrric Hoistine or WINDING 
Apparatus, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, B.C. 4. . 

This specification relates to electrically driven cranes or a 
or winding apparatus. In the type of ap tus shown in Fig 1, 
when hie hae or loading hook eT phenniing either without load 
or with only a very light load the driving motor draws current 
from the line and runs as a motor, whereas when the load exceeds 
predetermined amount the load will drive the motor, which t en 
acts as a generator. In order to avoid racing when this occurs 
a simple loeking resistance controller is usually supplied for the 


N°153,700 Fig.1. 
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motor. The present invention is intended to overcome the above 
disadvantage and to that end it consists, as shown in Fig. 2, in 
providing means for automatically increasing the speed when 
there is little or no load descending, when t e machine is operat- 
ing as a motor, and this is effected by r ing the field by auto- 
matically inserting, by means of contactors operated by relays, 
supplemen: resistance in its circuit when the motor is operat. 
ing under such conditions. By these means an increase of the 
speed and a reduction of the power drawn from the line are 
automatically obtained.— November 18th, 1920. 


























TRANSMISSION OF POWER. 


149,619. July 26th, 1920.—Execrrican DiscHarcE Gap 

a@ Apparatus, Metropolitan-Vickers Electrical Company, 
Limited, 4, Central Buildings, Westminster, London. 

= This invention relates to discharge gaps as used, for example, 

in lightning arresters, and it has for its object to provide apparatus 

preferably permitting the passage of high-frequency currents at 

equal or lower voltages than currents of normal] frequency. while 
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also permitting the passage of currents of high voltage at any 
freq' y. An addit f object of the invention is to produce 
a structure of the character indicated that shall be substantially 
independent of at yheric ditions. The ap tus com- 
prises a combination of an auxiliary spark gap with a discharge 
device having two ordi discharge bers and an auxiliary 
electrode in such manner that the potential of the auxiliary 
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electrode is raised.to substantially that of one of the discharge 
members when the auxiliary gap breaks down. Hoe this Esepeve 
the auxiliary electrode is connected to the two discharge rs 
by connections having impedance and the auxiliary spark gap 
is tei in parallel with one of the imned ec ctions 
and in series with a condenser. The auxiliary gap, or the gap 
upon which the discharge of the entire combination depends, 
may be'énclodeéd within a hermetically sealed container which is 
filled with a fluid, the moisture content of which is such that the 
relative humidity thereof cannot reach 100 cent. under any 
atmospheric conditions. | By this means it is claimed-that any 


possibility of moi being deposited upon the electrodes is 
avoided. “he drewing shows one of a ber of arrang ts of 
the apparatus are described in the specification.— 
November 18th, 1920. 


153,860. June 11th, 1920.—Toornep Greartina, EZ. C. R: Marks, 
57, Lincoln’s Inn-fields, London, W.C. 2. 

{” In order to assist a pinion to engage effectively at all times 

with two driven wheels the inventors mount the pinion on a 

shaft, the bearings of which are sufficiently far apart to provide 
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the flexibility necessary to take up a mean position between the 
two driven wheels. Several alternative arrangements are illus- 
trated in the specification, while the diagram—reproduced— 
shows the probable relative position of the wheels if the pinion 
is mounted on a rigid shaft.— November 18th, 1920. 


153,643. August 6th, 1919.—Execrric Swircues, J. B. Tucker, 
ings-road, Hay Mills, near Birmingham, and J. H. Tucker 
and Co., Limited, of the same address. 

This invention relates to electric plug-and-socket switches of 
the type in which the switch cannot be closed except when the 
plug is inserted. The sliding member A has insulated parts B B 

rojecting at both extremities by which parts it is actuated. 
ee ee eS one on each 
side of this sliding member, and a third socket E is provided in 
the line of the sliding member, the three sockets being arranged 
at the apices of a triangle. This third socket E is a .apted to 
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receive an actuating projection F provided upon the plug member. 
In alignment with this socket is @ pivoted detent G. When the 
plug is inserted the — projection depresses the detent G, 
and it then becomes possible to close the switch. When the 
plug is withdrawn the bri upon the actuating projection 
moves along the edge of the lever, thereby displacing the latter 
in such a manner that the switch is opened. The switch is thus 
automatically opened upon the withdrawal of the plug. Alter- 
natively, the arrangement may be such that it is impossible to 
withdraw the plug without first opening the switch.—November 
8th, 1920. 





TELEGRAPHS AND TELEPHONES. 


153,858. October 28th, 1919.—VariaBLE Etecrric Con- 
pDENsERS, A. W. Isenthal, Denzil Works, Willesden, London, 
N.W. 10. 

The object of this invention is to simplify the mechanical 
construction and to reduce to a minimum the weight for a given 
capacity of a variable capacity condenser of the type used in 
receiving or transmitting electrical oscillatiors. The cylinder A 
serves to carry one of the conducting coatings, which consists of a 
metal foil B cemented to the surface of the cylinder. The second 
coating consists of a suitable flexible metal foil C, one end of 
which is secured to a second cylinder D of insulating material so 
as to be capable of being wrap or rolled around the first 
cylinder into contact with the dielectric contained o 1 the first 
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cylinder. It will be seen that rotation of the handle E will 
result in the rotation of the two cylinders relatively to one 
another, thus paying out more or less of the metal foil C from the 
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eylin ler D resulting in more or less of the surface of the coating C 
becoming effective to increase or decrease the capacity between 
the termi .als of the apparatus.—November 18th, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


145,442. June 18th, 1920.—Maenetic Separators, Fried. 
Krupp Aktiengesellschaft Grusonwerk, Magdeburg-Buckau, 
Germany. 

This invention relates to magnetic separators with two or 
more magnetic fields or zones situated one behind the other, the 
supply device for the material to be separated being movable 
for the adjustment of its inclination. A number of different types 
of the separator are described in the specification. In one type, 
which is termed the magnetic zone separator, the feeding or 
supply devices AAA for the material lie between the pole 
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pieces B B, C C, and D D and are mounted to rotate about their 
own pivots EEE. The pivots are movable in a vertical direc- 
tion in the slots F F F so that the feeding or supply devices for 
the material to be separated can also each be moved as a whole 
towards or away from the magnets in a vertical direction ; thus 
the position of each supply device relatively to that in the front 
or rear of it may be adjusted as may be desired. The separator 
is mounted to move as a whole about the pin G, and its adjust- 
ment may be regulated by means of the hand wheel H.— 
November 18th, 1920. 


CRUSHING AND GRINDING. 


153,830. March 12th, 1920.—GrapIne AND CLEANING COAL, 
T- M. Allison, 88, Rosebury-crescent, Newcastle-on-Tyne. 
This is a system of grading and cleaning coal by means of the 
combined actions of trommel and centrifugal separators. The 
coal is delivered to the tr mmel or screen by the mine tubs and 
is separated into several sizes. The various sizes run down shoots 
to the separators, which each comprise a rotating pan surrounded 
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by annular channels. Both coal and dirt are thrown offfby 


centrifugal action, but the stones, &c., travel further than the 
coal, on account of their greater density, and thus are deposited 
in the outer channels, while the coal drops into the inner grooves. 
No indication is given as to how the coal and dirt are removed 
rom the channels,—November 18th, 1920. 





MISCELLANEOUS. 


153,822. February 25th, 1920.—Maxrna Gromets, W A. 
Young, 198, Eleventh-street, New York, U.S A. 
This specification covers a process for making gromets, such 
as those used in making water-tight bolted joints. The strand 
of which the gromet is made is wrapped round a mandrel which 





has a covering of emery cloth. When sufficient turns have been 
put on, the mandrel is forced through the gromet and rolls the 
strand round the turns as shown in the illustrations. The 
strand is cut off, the end tucked in and the gromet dipped in 
waterproofing material.—November 18th, 1920. 
153,836. March 29th, 1920.—Vatves ror Gas Borrtes, A. 
Henning, 120, Harrow-road, Leytonstone, London, E. 11. 
This is a valve for bottles of gases, such as chl rine or sulphur 
dioxide, which have a corrosive action, It is so devised that 
while the bottle is in transit the operative parts of the valve may 
be removed. The permanent fitting A, together with the plug J, 
and valve F, which screws down on to the seating G, enables the 
delivery pass ge to be opened or ciosed as the plug is externally 
threaded and the fixture A is internally threaded at E. The 
fixture A is externally threaded at D so that the cap C or the 
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interchangeable fitting B may be screwed on at wil’. . In 
order to permit a connection to be established to the inside of the 
bottle it is necessary that provision be made for the fluid to pass 
the plug J when it is in the open position, and for this purpose 
holes are provided. These holes also serve to engage the pro- 
jections L so that the plug may be raised and lowered by turning 
the handle. During transit or during periods of storage when 
it is not required to draw off the contents from the containers the 
cap C is screwed into position, and the effective portions. of the 
valve are thoroughly protected thereby.—November 18th, 1920. 
153,530. April 12th, 1920.—MeTHops or Maxkina METAL 
Tuses, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London, E.C. 4. 
This specification relates to the manufacture of tubes, more 


N°153,530 





particularly from sheet iron or other ferrous metal. The inven 
tion makes use of the known process for uniting surfaces of metal, 





such as iron or steel, by allowing copper to flow into the inter 


stices between two surfaces clamped in contact in a non-oxidising 
atmosphere. As shown, the sheet metal is bent in any suitable 
way to constitute a tube A, preferably with abutting edges, and 
about this.tube blank is placed a suitable inert material to 
prevent the abutting edges from separating when the strains 
on the metal are relaxed during the subsequent heating. Prefer. 
ably a bond consisting of asbestos tape B is used, but alter. 
natively a refractory plastic such as clay, which hardens when 
dried and heated, may be used. Adjacent to the abutting edges 
is placed a we pa wire C, The tube blank and wire thus assey). 
bled are heated in a reducing pours. preferably in hydrogen, 
to the melting point of copper. The molten copper flows inty 
the contracted space D between the abutting edges which ary 
held in position by the bond. The tubes are cooled while 
bonded. Upon the removal of the bond, the joint E will be 
found to be uniformly filled with copper so as to yield a til) 
seamless tube either of uniform diameter or tapered as desired 
November 11th, 1920. 








Forthcoming Engagements, 


THURSDAY, DECEMBER 30rn. 

Roya InstiruTion oF GREAT Brirain.—Albemarle-street, 
Piccadilly W.1. Christmas lectures. | ‘‘ The Haunts of Lite.’ 
Lecture I.: ‘‘ The School of the Shore ’ by Professor J. Arthur 
Thomson. 3 p.m. 

FRIDAY, DECEMBER 31st. 

Junior INSTITUTION OF ENGINEERS.—Caxton Hall, S.W. 
Lecturette, “‘ Drying Plant,” by Mr. E. A. Alliott. Lantern. 
8 p.m. 

SATURDAY, JANUARY Isr. 

Royat InstiTuTion oF Great Brrrar.—Albemarle.-street, 
Piccadilly W.1. Christmas lectures: “The Haunts of Life.’ 
Lecture II.: ‘‘ The Open Sea "’ by Professor J. Arthur Thomson 
3 p.m. 

WEDNESDAY, JANUARY 5ru. 

LrverPoot ENGINEERING Socrety.—Royal Institution, Col- 
quitt-street, Liverpool. Paper: ‘*‘ Water Power Problems,”’ by 
Mr. W. J. E. Binnie. 8 p.m. 

WEDNESDAY AND THURSDAY, JANUARY 5ra 
AND 6ru. 

PuysicaL AND Optical Societies’ JOINT EXutsition.— At 
the Imperial College of Science, South Kensington. Open from 
3 to 6 pm. and from 7 to 10 p.m. each day. For programme see 


below, 
FRIDAY, JANUARY Tra. 


Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster. Lecturette: ‘‘The Indicator: Its Uses and 
Application,” by Mr. H. G. Pusey. Slides. 8 p.m. 


SATURDAY, JANUARY 8ra. 

INSTITUTION OF BRITISH FOUNDRYMEN : LANCASHTRE BRANCH. 
—College of Technology, Manchester. Discussion: ‘‘ Hard 
Castings in the Machine Shop,”’ to be opened by Mr. S. Hurst. 
4p.m. After the meeting the annual dinner will be held in the 
Albion Hotel, Piccadilly, Manchester, at 6.30 p.m. 

THURSDAY, JANUARY 27ru. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRavGaTs- 
MEN: York Tecunicat Secrion.—Priory-street Higher Grade 
School, York. Paper: ‘‘ Distilling and Stills,’ by Mr. W. A. 
Warner. 7.15 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Myrram, built by Sir James Laing and Son, Limited ; to the 
order of Compagnie Auxiliaire de Navigation, of Paris; dimen- 
sions, 420ft. by 56ft. 8in, by 33!t.; to carry petroleum in bulk. 
Engines, triple-expansion, 27in., 45in., and 74in. by 54in. stroke, 
constructed by George Clark Limited; launch, Wednesday, 
November 10th. 

Pirrssora, triple-screw American liner; built by Harland 
and Wolff, Limited; dimensions, 600ft. by 67ft. 6in.; 16,600 
gross tonnage; two sets of reciprocating engines, pressure 
215 1b.; six double-ended boilers under natural draught ; for 
passenger service between Liverpool and Canada; accommoda 
tion for 660 first-class and 1800 third-class passengers ; launch 
Thursday, November 1}th. 

Eien Stus ; single-screw cargo vessel; built by Ferguson 
Bros.; to the order of Kjeld Stub; dimensions, 300ft. 6in. by 
43ft. 6in. by 22ft.; to carry 4300 tons, including cargo and bunker 
coal, stores and fresh water. Engines; triple-expansion, 2lin., 
34in., and 57in. by 36in. stroke, pressure 180 1b., constructed 
by the builders ; speed of 10 knots attained ; trial trip, Friday, 
November 12th. 

Sarnt CyRILLE; built by William Gray and Co, (1918), 
Limited; to the order of Société Navale de l'Ouest ; dimen- 
sions, 321ft. 3in. by 46ft. 6in. by 26ft. 3in.; to carry 4700 tons 
deadweight. Engines, triple-expansion, 25in., 4lin., and 68in. by 
45in. stroke, pressure 200 lb., constructed by the bu.lders ; 
trial trip, Friday, November 19th. 

Dromore, cargo vessel; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of Furness, Withy 
and Co., Limited ; dimensions, 372ft. by 52ft. by 26ft. 9in.; to 
carry 6300 tons deadweight. Engines, triple-expansion, 26in., 
43in., and 73in. by 48in. stroke, constructed by Richardsons, 
Westgarth and Co.; trial trip, Saturday, November 20th. 











Tue Puysicat anp Opticat Societies’ Exuisition.—The 
annual joint exhibition of the Physical and Optical Societies, 
which is to be held on Wednesday and Thursday, January 5th 
and 6th, 1921, at the Imperial College of Science, South Kensing- 
ton, will be open in both the afternoon from 3 to 6 p.m., and in 
the evening from 7 to 10 p.m. Sir W. H. Bragg, F.R.S., will 
give a discourse on ‘‘ Sounds in Nature”’ at 4 p.m. on January 
5th. Emeritus Professor Archibald Barr will give a discourse on 
“The Octophone—an Instrument which enables the Totally 
Blind to read Ordinary Print,” at 8 p.m. on January 5th, and 
at 4 p.m. on January 6th. After the discourse a demonstratic n 
will be given by a totally blind person. At 8 p.m. on January 
6th, Professor UC. R. Darling will deliver a discourse on ‘‘ Some 
Unusual Surface Tension Phenomena.” All the lectures will 
be illustrated by experiments. About fifty firms will be ex- 
hibiting, and a number of experimental demonstrations has been 
arranged. We understand that invitations to attend the 
exhibition have been issued to the Institution of Electrics! 
Engineers, the Institution of Mechanical Engineers, the Chemic: 1 
Society, the Faraday Society, and the Wireless Society <f 
London, and the Réntgen Society. Admission in all cases will 
be by ticket only, and therefore members of the societies just 
mentioned desiring to attend the exhibitior’ should apply to tle 
secretary of the society to which they belong. Others interest: d 
should apply direct to Mr. F. E. Smith, F.R.S., hon. secretary 
of the Physical Society, National Physical Laboratory, Ted- 





dington, 8.W. 
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PUBLIC NOTICES PUBLIC NOTICES! 


No. 00475 of 1920, 
gues COURT OF JUSTICE 


IN THE HANCERY DIVISION 
Mr. JUSTICE ASTBURY. 
IX THE MATTER of THE BRITISH OXYGEN 
HOMPANY LIMITED, 
and 
IN THE MATTER of THE COMPANIES (CON- 
N THE DATION) ACT 1908, 


otice is Hereby Given that a 

Petition was on the 15th day of December 1920 
presented to His Majesty’s High Court of Justice by 
the above-named Company to confirm an alteration 
of the said Company’s objects proposed to be effected 
by a Special Resolution of the said Company passed at 
an Extraordinary General Meeting of the said Com- 
pany held on the 9th day of November 1920 and con- 
firmed at an Extraordinary General Meeting of the 
said Company held.on the 24th day of November 1920, 
and which Resolution is as follows :— 

-That the provisions of the Memorandum of Associa- 
tion of the Company with respect to the objects of the 
Company be altered as follows, that is to say :— 

By inserting in Paragraph (B) of Clause 3 imme- 
diately after the word ‘“* places the words 
«(whether at home or abroad) ’’ and by substitut- 
ing in that Paragraph the words ‘* developing the 
business of the Company or’ for the word 
“ verifying.” 

By inserting in Paragraph (D) of Clause 3 the 


word * ‘ inventions ” immediately prior to the word 
‘patents '’ wherever the word ** patents ’’ occurs 
in that Paragra) 


ph. 

By inserting Pimmediately after the said Para- 
graph (D) the two new Paragraphs following, that is 
to say 

(D1) To earry on the businesses of manu- 

* facturing and compressing oxygen, hydrogen, 

‘nitrogen, carbonic acid and any other gases or 

“kindred substances, or any compounds thereof 

“by any process, and of selling or applying such 

“gases, substances and compounds or any of 

“them to such purposes as the Company may 

“from time to time think nae geo and also to 

“carry on the businesses of neers, con- 

“tractors, manufacturing chemists and analysts, 

“and to manufacture, buy, sell, let on hire and 

“deal in engines, cylinders, compressors, ma- 
“chines and other apparatus and conveniences 
“which may seem calculated to promote (directly 
“or indirectly) the consumption of gases, or to 





“enhance the value of, or render profitable, any 
“of the Company’s properties or rights.’ 
‘(D2) To manufacture and deal in metals, 


“substances and materials of all kinds (including 
* glass) which may be usefully or conveniently 
“employed in the manufacture of receivers for 
‘* compressed or liquefied or other gases, and all 
‘machinery, appliances, tools, articles and things 
‘used or ¢ apable of being used for closing or in 
‘the manufacture of appliances for closing such 
‘receivers or for closing or stoppering bottles or 
for liberating the gases or other contents of any 
“such receivers or the tools required for or used 
‘in the manufacture of any such articles or things 
“or for any of the purposes aforesaid. 


By substituting the following Paragraph 
Paragraph (G) of Clause 3, that is to say :- 


for 


“(G) To purchase or otherwise acquire shares 
“or securities of any company having objects 
“altogether or in part similar to those for the 
bas * time being of this Company, or the option to 

acquire any such shares or securities, and to 

‘pay for the same in fully or pertiy paid shares 
“of this Company or in cash or debentures 

issued by this Company or in all or any of these 
“or such other methods as may be considered 
** desirable,’’ 


By inserting immediately after Paragraph (G) the 
three new Paragraphs following, that is to say :— 


“(G1) To purchase or otherwise acquire the 
“‘whole or any part of the business, assets, and 
“undertaking of any such company as aforesaid, 
“or of any person or firm engaged in any business 
“similar to any business for the time being 
“carried on by this Company, and to pay for the 
ame in any such manner as aforesaid.’ 

(G2) To agree with any company, person or 
“persons for the surrender or cancellation by such 
ompany, person or persons, of any option to 

‘take or acquire shares in any company in which 

“ this Company for the time being holds, or has 

‘agreed to acquire or proposes to acquire, shares 

“and to pay the consideration for.such surrender 
ie ro areca in any such manner as afore- 

said.’’ 











““(G3) To lend money to any person or com- 
“pany (and in’ particular to any company in 
“which this Company for the time being holds 
“ shares) upon such terms as may seem expedient, 
“and to guarantee the performance of any con- 
“tracts by any such person or company, or the 
“payment of any debt incurred by any such 
““ person or company.”” 


By striking out of Paragraph (K) of Clause 3 the 
words ‘ but so that no such payment division or 
distribution amounting to a reduction of capital be 
made without the sanction of the Court if requisite.’’ 

By inserting immediately after Paragraph (L) of 

lause 3 the following new Paragraph, that is to 
say 


‘And it is hereby declared and the intention 

: ‘is that the objects specified in each Paragraph 

“ of this Clause defining the objects of this Com- 

_, pany shall, except where otherwise expressed in 

** such Paragraph, be in no wise limited or 

., restricted by reference t» or inference from the 
‘terms of any other Paragraph.’’ 


is AND NOTICE IS FURTHER GIVEN that the said 
p etition is directed to be heard before His Lordship 
Ir. Justice Astbury at the Royal Courts of Justice, 
inant. London, on Tuesday the 18th day of January 
921. Any person interested in the said Company 
Teather as Debenture holder, creditor, or otherwise, 
desirous of opposing the making of an order for the 
confirmation of the said alteration under the above 
“7 Should appear at the time of hearing by himself 
or is Counsel for the purpose, and he is required to. 
font notice in writing on or before the 11th January 
sp 1 of his intention so to appear with the grounds of 
objection to the undersigned, the Solicitors of the 
faeniubany. A copy of the said Petition will be 
a ed to any such person requiring the same by the 
mn nened on payment of the regulated charge for 


Dated the 80th day of Potenber 1920. 

- SHARP AND BENEST, 
ll, Arundel-street, Strand, London, W.C. 2, 
> Solic sitors for the above-named Company. 
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The Gas Turbine Ship Climax 
(A New Year's Eve Vision )_ 


The German Giant Gun. 
Studies in Tidal Power.—No. V. 








Great Northern Rajlway 3-Cylinder Fast 
(With a Two-page Drawing.) 
The Admiralty and Research. 
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New District Railway Cars. 
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PUBLIC NOTICES 


Applications _ are Invited 
for APPOINTMENT of an OPTICAL 

ENGINEER as ASSISTANT MANAGER, 

Mathematical Instrument Office, Survey of 
India, Calcutta. Applicants should be between the 
izes of 24 and 35, must have optical experience in a 
modern scientific instrument maker’s factory, must 
thoroughly understand manufacture of surveying 
instruments, and must be conversant with machine 
shop practice and production. Engagement three to 
five years, subject to renewal. —— not less than 
800 rupees per mensem or more, according to qualifica- 
tions and experience.—Apply, EEVENUE SECRE- 


TARY, India Office, London, S.W. 3194 
saa C DRAUGHTSMAN REQUIRED by 
the GOVERNMENT OF NIGERIA for 
Railway Capital Works, for two tours, each 
of twelve months’ service, with possible extension. 
First-class passages and quarters provided. Liberal 
leave in England on full salary. As follows :— 
ns 


No. 
10,511 . 





(Civil Engineers and 


Appointment. Salary 
District Engineers.. £800-£40-£920 a year, 
with proficiency pay 
of £72 a year. 
Qualifications —Good experience in responsible 
Charge of Railway Surveys and Construction. 
10,513 .. Assist. Engineers .. £600 a year, rising by 
annual increments of 
Qualifications.— Experience Railway Surveys 
and Construction. 
19,517 Draughtsman £500-£12-£560 a year. 
Qualifications.—Experience as Railway Draughts- 
man, capable of plotting plans and sections 
direct from field books; also experience of 
Bridge and Building Design. 
Candidates, not over 45 years of age, possessing the 
required experience, should apply at once, in writing, 


on 





giving age and brief details of experience, to the 
CROWN AGENTS he % THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting the reference number 


of the vacancy applied for. 

Applicants must have served in some branch of 
His Majesty’s Forces during the late war, unless 
satisfactory reasons for not having done so can be 





furnished. 3234 
G. 1 R. 
MINISTRY OF MUNITIOQ 

BY DIRECTION OF THE DISPOSAL BOARD 


(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender, 


ONE COMPLETE 
POWER STATION PLANT, 


Comprising : 


THREE 2000 K.W. GENERATING SETS, 3300 
volts, three-phase, 50 periods. 
Complete with— 
Boilers, 
Pumps, 
Water Softener, 
and all Station Accessories. 
TENDERS CLOSE ON FEBRUARY Ist. 
For full ae Tender forms, permits to 
view, apply_to— 
THE CONTROLLER, D.B.1.E., 





Charing Cross Embankment Buildings, 


London, W.C. 2 3221 


PUBLIC NOTICES 





IN THE MATTER OF THE TRADING WITH THE 

ENEMY (AMENDMENT) ACT, 1918, and IN THE 

MATTER OF R. WOLF, EIMITED, Norfolk House, 

7, Laurence Potntney- hill, London, E.C,, Engineers. 

By an Order of the Board of Trade, dated 10th March, 
1919, the said R. Wolf, Limited, was required to be 
wound up, and Athelstan Dangerfield, of 56, 
Cannon-street, London, E.C. 4, Chartered Accountant. 
was appointed Liquidator to conduct such 
winding-up. 


° . 1: : 
otice is Hereby Given that 
the : ‘REDITORS of the above-named Company 
are REQUIRED on or before 17th January, 1921, to 
SEND THEIR NAMES and ADDRESSES and PAR- 
TICU LARS of their DEBTS or CLAIMS to Athelstan 
Dangerfield, of 56, Cannon-street, E.C., the Liquidator 
of the Company, and, if so required by notice in 
writing from the said Liquidator, are by their 
solicitors or personally to come in and prove their 
said debts or claims at such time and place as shall 
be specified in such notice, or, in default, they will 
be excluded from the benefit of any distribution made 
before such debts are proved. 


Dated this 29th day of December, 1920. 
A, 


DANGERFIELD, 
3248 Liquidator. 
(ity and Guilds Engineering 
COLLEGE. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 

The Delegacy of the City and Guilds (Engineering) 
College invite APPLICATIONS for the OFFICE of 
ELECTRICAL DRAUGHTSMAN. Duties to give 
Instruction in Drawing-office and Assist in Electric 
Traction Laboratory. Salary £350 

Applications, giving “full particulars regarding age, 
education, training and experience, together with 
testimonials or references, should be addressed in the 
first instance to Prof. T. MATHER, City and Guilds 
Engineering College, Exhibition-road, London. Ex- 
Service man preferred. 3198 


Crystal Palace School of Prac 


TICAL ENGINEERING 
Principal: J. W. WILSON, M. LC. E., M.I.Mech.E. 
Founded 1872 
The NEW COURSE W TL ae 
WEDNESDAY, JANUARY 5th. 











on 
243 





[™perial College of Science 
TECHNOLOGY, 


AND 
SOUTH KENSINGTON, LONDON, S.W. 7. 
CHEMICAL ENGINEERING. 

ee are INVITED for the POST of 
LECTURER in CHEMICAL ENGINEERING. Salary 
£400 per annum. 

Application, with three testimonials, should be sent 
in before Tuesday, 11th January, 1921, addressed to 
the SECRETARY. $222 





UNIVERSITY OF 


King’s College. 


The Delegacy require the SERVICES of an ASSIS- 
TANT LECTURER and DEMONSTRATOR in CIVIL 
and MECHANICAL ENGINEERING. Salary £300 
per annum, The duties will commence on January 
12th, 1921. Opportunities will be given for research 
work. 

Applications, 
testimonials, 
January 8th, 1921, 
College, London, W.C. 2, 


LONDON. 


with copies of not more than three 
should be received not later than 


by the SECRETARY of King’s 


from whom 





further par- 
. 3283... 


ticulars may be obtained. 


niversity of London. 

The Senate invite APPLICATIONS for the 
CHADWICK (part-time) CHAIR of MUNICIPAL ENGI- 
pe tenable at University College. Salary £400 

a year. ee (12 copies) must be received not 
later than first post on 1st February, 1921, by the 
ACADEMIC REGISTRAR, University of London, 
South Kensington, 8.W.7, from whom further par- 
ticulars may be obtained. 2946 


Qheerness Urban 


COUNCIL. 
SHEERNESS | ence. 
CONTRACT N 





District 


The Sheerness Urban District tunnel invites TEN. 
DERS for the CONSTRUCTION of about 2640 Lineal 
PED TUBE SEWERS 


Yards of CONCRETE EGG-SHA 
and STONEW a PIPE ig: amr varying from 
2ft. 9in. by lft. 10in. to 9in. diameter, together with 


MANHOLES, Two PUMPING STATIONS, and other 
a oyna works. 

Plans y be seen and copies of the specification 

bills of quantities and “forme of Tender obtained at the 

of the Engineer, Mr. F. W. 8. Stanton, 3, Vic 
toria-street, Westminster, S.W.1, from Wednesday, 
the 29th December, to. Wednesday, the 5th January. 
between the hours of 10 a.m. and 4 p.m., on deposit of 
Five Pounds (cheques only), which will be returned 
only on receipt of a bona fide Tender and provided the 
Tender is not withdrawn before the -cceptance ef one 
of the Tenders. 

Untcloused 1 prints of the drawings may be geo 
from the printers on production of a signed permit 
them, but such prints must be aa to the Eng, 
neer before the deposit fee is refunded 

Seal Tenders, endo 4 Tender for Sheerness 
Sewerage, Contract No. 1,” to be forwarded to my 
office on or before Monday, the 31st fan, 1921. 

The Council does not bind itself to accept the lowest 
or any Tender. 


By Order. 
VINCENT H. STALLON 
Clerk of the Council. 
Olerk’s Office, Sheerness, 
16th December, 1920. $165 ! 





Southwark Union. 
TO BOILERMAKERS. 

The Guardians of the above-named Union desire to 
receive TENDERS for PROVIDING and SETTING of 
ONE 30ft. by 8ft. STEEL LANCASHIRE STEAM 
BOILER and FITTINGS; also for EXTENSION of 
BOILER-HOUSE at the Southwark Hospital, East 
Dulwich-grove, S.E. 

Persons desiring to Tender may obtain the plan, 
specification and form of Tender on application to the 
undersigned. 

Tenders are to be signed, sealed and delivered at 
these offices by not later than Noon on the 13th 
January, 1921. 


By Order, 
A. P. STANWELL SMITH, 
Clerk to the Guardians. 
Union Offices, 
Ufford- street, Blackfriars, S.E., 
28th December, 1920. 3247 





Wigan an and District Mining and 


ECHNICAL COLLEGE. 

APPLI LICATIONS are INVITED for the POST of 

LECTURER IN MECHANICAL AND ELECTRICAL 
ENGINEERIN' 

Salary according to scale :—Normal maximum £500, 
an additional £50 being payable in the case of candi- 
dates having a ist Class Honours Degree or the 
equivalent. 

In computing initial salary under the scale, full 
allowance will be made for years of service in teaching 
or in industry after 21 years of see. 


oo a particulars may had from the 
PRINCIPAL, to whom RES should be sent 
before yn 14th. 3230 





Reconstruction Reinforce- 
INVITED to 


ENGINEERS are APPLY PaR- 
TICULARS of “the WALKER - WESTO: REIN- 
FORCEMENT, which offers a a1 economies 


advantages over all existing alker- 
Weston System is used by the Port 0 of Lonaos Autho- 


rity on its vast schemes of SS with 
pa My satisfactory results. Agents wanted in several 
THE WALKER-WESTON ©O., Ltd., 
7. Worm -street. 
Londen. E.C. 2. wa. 
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PUBLIC NOTICES 


(‘colombo Brae Council, 





CEYL' 
WA WORKS TMENT. 
the Colombo pe Council RE UIRES 
SERVI of. an S T ENG ER, 


ad good technical educa- 
tion, and have been articled to a Civil Engineer and 
obtained experience on works of water supply, both in 
design and in the construction of new works and in 

ordinary maintenance. 
Applicants should have passed the 
ate Member of the Institution of Civil 

or hold some other equivalent qualification. 

d be between 


Candidates — unmarried an 
25_to 32 years of ag 
The appointment ‘will, in the first instance, be a 
pasapenety oe for a period of three years on an 
salary of Rs. 6750 per annum, with an increase 
of Rs. 250 per annum after two years’ service, and 
rising to Rs. 9000 per annum with a commuted allow- 
ance of Rs. 900 per annum. Im addition there is at 
present a temporary allowance of 20 per cent. on the 


ary. 
The piected ee will be required to pass a 
medical exami 

The teen capeintat will be required to enter 


any ne of 
Engineers 


in serve the Council for a period of 
three years in the 7 ins . after which period 
if his services tisfactory, permanent employment 


are sa 
ander the Council in accordance with {ts rules and 
negations relating to leave, pension, &c., will be 


we passages to Colombo, first-class ‘ 4 mail 
steamer or second-class by mail steamer, will be pro- 
vided with half-pay during the voyage out. 

Should the services of the officer be not required at 
the expiration of the three years for any reason other 
than miseonduct, or should the officer desire” to 
terminate the appointment, a _ passage to England 
will be provided by the Counc 

Applications, endorsed a heats tant Engineer, 
Colombo,” stating age and qualtheations and accom- 
panied by copies only of testimonials, should be for- 
warded to Ingram, Esq., Burlingham Rectory, 
Barlingham, ‘Norfolk. ane and must be received not later 
than i5th January, 1921. 

By Ws 
. JOSEPH, 


Setretary. 
Municipal Council, Colombe, 


The town Hall, Colombo. 
12th November, 1920. 3069 


SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 


—— 





practical knowl 

bi gk Gas 
sys En 

Electric phe and — 





Engineer 


— soe 


oe Rev cuslided fed EAN upeeines bar ite 


Large Stores in a Tancashire 
and be a 
tion Plants “direst 


Must have tho 
bie to we trel aaa | oe 
expansion and 


Plants, 
com- 


to competent man. 


Give full particulars — “qualifications, experience, age, 
references, and present salary. —Address, 


3238, The 
3238 A 





“Tequired., 
. Ltd., Neasden-lane, Willesden, A Sg 10. 


HE BRITISH THOMSON-HOUSTON CO.. 
APPLICATIONS are b 
First-class 


y 
RAUGHTS 


the above 
a - 





V 


Engineer Office. 


veying Machinery 
Address, stating age, experience, and salary, yt) = The 


and Structural 


TANTED, DRAUGHTSMAN, Accustomed to Con- 


Work.— 





AY eat ty Thoroughly mares Pac nage E 
salary. DE ONSIDE ENGINE “Con ‘Lta., a Bristol 


3187 A 





C 


I 


of 


ing-office. 
Good salary 
Office. 


Engineers 


State age, 
offered.—Seddress, 


firm of 


Steam Wagon 


HIEF DRAUGHTSMAN WANTED AT ONCE, for 
well-known 
applications will only be considered from those wh 
lave held similar positions. 
suitable man.— Address, 3185, The Engineer ney 
A 


vo $3 


Excellent prospects for 





and 


Contractors, 


EINFORCED CONCRETE.—-WANTED by a Firm 
a First-class 
DRAUGHTSMAN, competent to take charge of draw- 
training, and experienee-in full. 


3265, The Engineer 


3265 A 





MAN. 


EQUIRED by 


Old-established Engineering 
in India, First-class STRUCTURAL DRAUC 

Good salary and prospects for suitable : 
Reply, fully stating age. experience, and sala 


quired, and whether married or single, Z. F. 
Deacon’s, Leadenhall-street, Londen, E.C.3. 32 


Firm 


orem 


2: 
“ 





reat Indian Peninsula Riteay 
The Directors are prepared to receive WRITTEN 
py ge from duly qualified Candidates for 
VACANT APPOIN TMENTS as ASSISTANT 
ENGINED RS on the Company’s staff in India. 
“ Candidates, who may be between the ages of 24 and 
3@ years, must have received a sound, general and 
technical education, and have served an apprentice- 
ship or pupilage to a Civil Engineer engaged in 
Constructional Work or to an Engineer to a British 
Railway y. 

Candidates must preferably have passed the 
Associate Membership Examination of the Institution 
of Civil Engineers or have taken a degree exempting 
from such examination. 

The terms of the appointment are a three years’ 
agreement in the first instance, which may be sub- 
sequently extended by arrangement. ‘The salary for 
the first year will be Rs. 450 per mensem, for the 

year Rs. 500, and for the third year Rs. 550. 
The company will provide a first-class passage to 
India, and the salary will commence on the date of 
sailing. Preference will be given to candidates who 
— had Railway Experience and who have served 
in the Army during the late war. 

Applicants must give a full chronological record of 
their general and technical education, apprenticeship 
or pupilage, and subsequent engineering experience, 

and must also state whether they are married or 
single. 

Those who have served in the late war should give 
particulars of dates of that service. 

Applications, ga ee by copies of any testi- 
monials, must dressed to the Company’ s Con- 
—s Engineer, ROBER! T WHITE, aes -» M. Inst. 

C.E., 3, Victoria-street, London, 8.W. 3226 


~ T 
Metropolitan Water Board 
ASSISTANT ENGINEER. 

The Metropolitan Water Board are prepared to 
receive APPLICATIONS for the APPOINTMENT of an 
ASSISTANT ENGINEER. 

Applicants must be Corporate Members of the Insti- 
tution of Civil Engineers, from 30 to 45 years of age, 
and must have had experience in designing and 
setting out, and upen works of construction. 

The successful candidate will be classified as one of 
the Senior Assistant Engineers. The appointment 
will be held during the pleasure of the Board at a com- 
mencing salary of £400 per annum, rising by annual 
increments of £25 to £500, 

The foregoing salary is based on pre-war conditions 
and is subject to temporary additions, making the 
total minimum remuneration at present about £726 
& year, rising to a maximum of about £880 a year. 
These amounts may. however, be inereased or reduced 
aceording to fluetuations in the cost. of living. 

Applications, which must be agcompanied by copies 
of net more than three testimonials, must be sub- 
mitted on_a ferm te be obtained from the Clerk of the 
Board, New River Head, 173, Rosebery-avenue, 
E.C.1, and delivered to him at that address in a 
sealed envelope, endorsed “* Assistant Engineer,”’ not 
later than Tweive o’clock Noon on Saturday, the 22nd 
January, 1921. 

The selected candidate will be required to pass a 

ical examination by_the Board’s Chief Medical 
Officer and to join the Board’s Superannuation and 
Provident Fund. 

Personal canvassing is strictly prohibited and will 

disqualify. 
A. B._PILLING, 
Clerk of the Board. 





New hy er Head, 
Rosebery-av —. 
alee E.C 


22nd December, is: 20. 3219 


Boring Tools —Write, stating age, ex, 
LE GRAND, SUTCLIFF and GELL, 
Southall, London. 





Office, 


must understand Loam, 
and Green Sand Work.—Address, 3264, The 


OREMAN MOULDER in Small London 

Ironfoundry employing about 30 hands ; 
ence given to man with 
man in London ; 


Previous experience 





cama 
Cylinders. 





M 


energetic, 


half pay. 
experience, 
character, 


“* CHINA,” 


m, 


or 
sobriet 


Porteous 


single, 
imperative.—Address, 
Co., Adv 


ARINE SHOP FOREMAN for Hong } 
Years’ engagement, age 
thoroughly trained shop man, 
Modern Tools, Methods, and Jobbing Work 
300 dollars, 2$ years 350 
quarters or allowance 75 dollars, second-clas. . 
Applications till 20th January, 
married 
ability, 
Ww 
Agents, Glasgow. 


30 to 40, wel 


dollars per mo 


copies 
y 
and 


oumNe WANTED fot a Small ieee 
England ; be thoroushly 

Locomotive Work preferred, 
State age, experience =e wager 

—Address, 3188, The Engineer 0: 


yee. MACHINE SHOP FOREMAN, U 
Boilers, Winches, Deep Well Pumps, an 
orlence. 

» The 

3: 


giving age, 


references, 


ertising 


P2588 A 





minous 


Peterborough. 


Weininen DRIVER for Crossley 
Suction Gas 


wages Tr 
PLT ERBOROUGH BRICK CO., 


250 H.P. 


Plant.— Write. 
equired, with reer to The NEW 


3 


Bitu- 
stating 


Cross-street, 
266 A 





Engineering 
giving full particulars, P2594, The Sastans OR. 
2594 


yor’ 


y*-.- Experienced COST CLERK for General 


West London.—Address, 


A 





Iron, 


nary and 


yire, 


BARTHOUX. a Thionville (France). 


EQUIRED. Good CORRESPONDENT or COM- 
oe — to Sell pase os of Iron, 
ic. 


C— 


P2573 a 





SITUATIONS WANTED 





+ 
ant, secri 


goed organiser.—Address, P2565, 


The Engineer 


DVERTISER, Over 20 Years’ Engineering Experi- 
ence, SEEKS PERMANENCY ; certified 
etarial experience, costing. able correspondent. 


account- 


Office. 
2565 B 





A ‘sr. 


now 


perie: 
routine ; 


‘ul 
og and 


thoroughly practical i 
nced in mass production. costiz 


jure, 


com merc: 


steel — A 
Major Gi R. R., 12, ‘Sforsington-villas, Bradiord. 





crete, steel 
Office. 


> 7 


he E: 
P2 


GENERAL MANAGER (42), M1IM.E., M.L and 
dise DESIRES POSITI 


ON ; 


Bice. Several Years on Supervision of Direct 
bour and contract wor WANTS POST as 
RESIDENT ENGINEER or CONTRACTOR’S AGENT. 
Experienced in concrete foundations, reinforced con- 
work, &c.—Ad 





4 16 years’ 


NGINEER, MECHANICAL (34), B.Sc., 
home an 


experience, 





SITUATIONS OPEN 


Mt OSITION 


corr 


arian, hard nnenge = used 


AM.LC.E., 


d abroad, marine 


— trained, weg work, supervision new _constru- 


rience and sea-time, DESIRES 


of R ESPONSIBILITY + 


ish : 


good disciplin- 


control x German and 





ay TANTED, a YOUNG ENGINEER, Accustomed to 

Laying Out Modern Engineering Works, Ma- 
chine Shops, &c., and Supervising Erection of same. 
State experience and wi ages ne 2 
The Engineer Office. 


242 A 





faye D for Bombay, ‘Thoroughly Competent and 
experienced INGIN to Represent old- 
established English Firm in conjunction with existing 
agents. Special qualifications: Practical knowledge 
of Steam Engines and Millgearing for Textile 
Machinery. Three years’ agreement, with first-class 


and home.—Address, stating age -and 
with full particulars of experience, 
89 Aa 


passage out 
salary required, 
3189, The Engineer Office. 31 
WNtEe. SALES ENGINEER, Aged About 35, 
with war record, who also has wide selling 
experience and engineering practice among British 
engineering firms, foreign railroads and» industrials, 
and should have some experience in foreign countries ; 
must be resourceful and have business and executive 
ability, together with a good persond] appearance. 
Salary at least £1000 per year, with interest in profits. 
——Address, giving full record and recommendations, 
3268, The Engineer Office. 3263 A 





NGINEER. —WANTED, January, ENGINEER 
(first-class Certificate), for Coasting Steamer West 





vy 
Africa: good wages capable, sober man. State age and 
experience—S. GRAHAM and CO., 14, Water-street, 
Liverpool. 4A 





VN ACHINE TOOLS, NEW AND SECOND-HAND.— 
ASSISTANT MANAGER and SALESMAN RE- 
QUIRED. A good opportunity for a young man with 
experience, who is prepared to start at a small salary, 
with wrospects of speedy advancement.——Write, 
= - ¢ eel c/o Tayler’s, 30, Fleet-street, London, 
7 29 A 





UALIFIED SURVEYOR REQUIRED for Central 
Africa. Sound knowledge -of Tacheometric Sur- 
veying and Field Work essential.—Write fully, stating 


expected, Box 


particulars of training and experience, age, and salary 
A58, Lee and Nightingale, cre F “e. GooP” 1% St. John orend: Waterloo, eg 
Offices, Liverpool, $231 





tion ; 
neer Office 


ublic school educa- 
accustomed toad -hadboes, P2579, The Engi- 


P2579 B 





DESIR 
GRIFFITHS, 1 


ES 


47, 


POSITION 


0 
Wilberforce-road, mena, = a 


JNGINEER MILLWRIGHT, Twenty-five 
: experience, five years on public works in the 
ee and maintenance of plants, upkeep of build- 


Years’ 


ST. re G, 


0 B 





salary 


ngineering, is OPEN 


Steel Warts concerns, 
commission or 
aaa, | 3258, The Engineer Office. 


INGINEER, with Intimate Knowledge of the South 
Wales and Monmouthshire area, combined with 
considerable experience in mechanical and_ electrical 
e to ACT as REPRES. 
in that district for firms interested in Colliery and 
Prepared to work on basis of 
solely ee 
B 


ENTATIVE 





Age 


fracture. 
Office. 


Teclioneh. of steels. 


a ee, Tool-room and General, 
a@ thoroug! 


ractical experience of the heat 


tan 


pr 


oduce a proper fibrous 


39.—Address, P2590, The Engineer 
P25 


90 B 





aN. 


YDRAULIC ENGINEER, 28, REQUIRES POSI- 
TIO. England or abroad, hydro- 

other hydraulic investigation preferred. 
ences.— Address, P2569, The Engineer Office. P2569 B 


electric 
Best refer- 


or 





rience =n be used to full advantage, 
in-most up-to-date methods of all branches of works 
administration and 
charge of and organise work through shops to meet 
required deliveries. 

Address, P2599, The Engineer Office. 


competent 


to take 


wr rine MANAGER.--ADVERTISER SEEKS 
CHANGE wherein his long and valuable expe- 
Well versed 


complete 


P2599 B 








ence, ipo 
~ eng: 
Able to 


ECHANICAL ENGINEER-DRAUGHTSMAN (32). 
university Fy sepinins. practical workshop experi- 
ON; 


16 years’ experience in 


position, 


ineering, _— estimating, costing, 
hold an lerences.— 


NSTRUMENT MECHANIC, Electrical and 





GTRUCTORAL STEEL WORK, ROOFS, BRiDGEs 








matical, 12 years’ experience highest-class rous 
(details on request), er-Service, HAF. wire me | 8, SELGUAN reliable AGENT with eno etakincex 
ent section, WOULD CCEPT TREAT oni a arriete. connections among pce and 
PERIOD TMMEDIATELY — Address. 3205, The he Engl- | Apply by etter to PEYE 24, ue Royals, 9 muy ers, — 
neer 3205 B 
om D 
- ie pn FIRMS ABROAD. aa pperienced 
OULDING MACHINE EXPERT, Any Make, DE- ENGINE: 
M sires CHARGE of PLANT: 13 years" expert. | axa ENGINEER in tendey RURCHASING “AGENT 
ence, hand and power.—Address, stating wage oGered, firms. Prompt shipments glam toe foretan grt Colonial 
P2587, The Engineer Office, P2587 —Address, P2952, The Engineer Office, Bosses 
ATE FIXER, ESTIMATOR, REQUIRES POSI- AVELLER. with Leeds Office, Culling on Gag 
x 


N; sound practical exp., conversant any 
agen piece-work and P.B. sys 
feeds and time studies special interest ; ref.— 
Sadress. P25 P2571. The Engineer Office. P2571 B 





EPRESENTATIVE REQUIRES POSITION with 
firm as Traveller and nonstrator ; expe- 

rience oil engines, tractors, and general agricultural 
machinery.—Address, P2601, The Engineer Office, 
1 


B 





ESPONSIBLE APPOINTMENT Abroad RE- 
UTRED by MECHANICAL and ELEC 
TRICAL ENGINEER, 35. Chief's certificate. 
Long experience abroad, charge of construction 
and maintenance of large plant and machinery, 
power stations, workshops, foundry. 
t to ma t of men, white and 
coloured 


Excellent reference ; healthy and vigorous. 
Address, P2592, The Engineer Office. 
P2502 BO - 








Urs. ENGINEER (37) REQUIRES SITUATION ; 
has ae maintained large cement plant, 
power plants, all classes of machinery, power trans- 
mission, &c. Full eontrol large staff and of shops. 
Close buyer. Testimonials.—Address, P258 The 
en Office. Pass B 


and coke oven works in the North o 
WISHES to HEAR of ONE or TWO sood 44 
—Address, P2563, The Engineer Office, 








MISCELLANEOUS 





ALYSIS OF FERROUS ALLOYS 
TISER REQUIRES various SPECI ENS 


her 








aren. —Address, stating terms, 3232, 1) 
wy 
ADDY’S TUBULAR _FIRE.BARS ; 
C Boilers, Coppers and Bakers’ Sven" fect tonm 
sumption fon Ag Ka ¥ 0 ecomoenical consumption af 
— ent, W © 92, Victor 
street, 8.W. si ‘aeiotie 
et tt 
SGD EER, Resident U.S.A., INV irs 


SQUIRIES British firms des irous 
OBTAINING CO. PIES of all 
PATENTS, any given subject, pro 


Us 
Y ptly 
as issued ; or any service requiring corre. 
spontiont with some technical know 

Address, P2564, The Engineer 011) 

Pz 

















{T7ANTED, POSITION as FOUNDRY FOREMAN, 

’ horoughly reliable, latest up-to-date methods 
luction. Tool work, general jobbing, motor 
North Country man; geod refs.—Address, 
The Engineer ice. P2595 B 





ERIENCED FOREMAN, Auto., Turrets, Com- 
‘ination lathes, capstans, expert repetition, 
work, castings, stampings, tool designer, jigs 
xtures (11 years foreman). Excellent ee. 
iress, P2585, The Engineer Office. P2585 





‘ST-CLASS Well-educated MECHANIC (35), D.O. 
experience, energetic, resourceful and trustworthy, 
to control, SEEKS POSITION, any eapacity.— 











18, Argyle-road, Ilford. P2583 B 
PARTNERSHIPS 
TTRACTIVE OPENINGS 
for 


‘NGINEERS with EXPERIENCE 
and Substantial Capital. 


Wheatley Kirk, Price & Co., 
46, Watling St.. LONDON, E.C. 4. 


Established Seventy Years. 





nee A EGE ENGINEER (33), B.Sc. (Hons), 
A.M.LC.E., A.M.LE.E., is OPEN for ENGAGE- 
MENT at an early date, Sound technical training and 
practical experienc: in power supply and industrial 
engineering, suitable for post with consulting engi- 
neers ; . alternatively would invest £300-£500 for a 
partnership in an cstablished business.—Address, 
P2090; The Engineer Office. P2090 © 





EDUCATIONAL 


er ed WORKING Costs : 
EASED CAPITAL. That capita! 1. 

proecaret by converting your business into ; company. 
** PRIVATE COMPANIES : Their Utility: Exem 

Is. 10d. Long 7 from JORDAN 






tions they Enjoy,” 





and SONS, 116, Chancery-lane, W Pi 2387 1 
HE Undersigned FIRM will ACCE ORDER RS tee 
*““RAFT BRIDGES or FERRIES.” Paten: No. 


9232/07, oa REPLY to regarding 
UTILISATION of said PATENT through |ICPNen 
A/S DANSK REKYLRIFFEL SYNDIKAT. vlvej, 

Frihavnen, Copenhagen, Denmark. 3 ve 








HE Undersigned FIRM bd ge ACCEPT ORDERS for 
“IMPROVEMENTS in the SAFET) DEVICE 
of SMALL-ARMS rw § MACHINE GU Xw."" Patent No 





110,291, and REPLY to INQUI I carding 
UTILISATION of said PATENT oma LICENCE.— 
kylvej, 


A/S DANSK REKYERIFFEL $YNDIKAT, ky 


Frihavnen, Copenhagen, Denmark 82441 





ALWAYS AVAILABLE FROM STOCK. 


10in. een epost 2 Heads 





Original in by arm se speedy and ~ Hees built from 
highest quality materials 


PROMPT DELIVERY. 
Write fer full specifieation to 


MARTIN BROS. (MACHINERY) Lid., 


35-35, Bridge St.,. MANCHESTER. 





MACHINERY, &c., WANTED 


BORING 





ae HORIZONTAL MACHINE, 
bout 3in. spindle, sliding and cross sliding 

- le, all power feeds, bar support and facin ; 
. RICHARDS and SON, Leicester. P: 








ANTED. ONE or TWO REFRIGERATING 








CP COURSES for B.8c., Inst.C.E., 
I, Mech. E., and all ENGINEERING EX! A 





TIONS, Special Courses ae Single Subjects. Personal 
Tuition.—Mr, TREVOR W. PHILLIPS, B.Sc. (Hons.), 
M. Inst. C.E., M.R.S.L, i 8-10, 1 


Chambers, 58, South John-street, Liverpool. 





rYORRESPONDENCE TUITION by the “* U.E.C.” 
lised System will carry you through 
your Exam. with minimum expense and energy. 


Exams., &c. pectatised 
APPROVED BY “MINISTRY OF LABOUR. 
Send for FREE “U.E.C.” Prospectus No. 

mentioning requirements, _ aie 


Des 
UNIVERSITY ENGIN: EERING COLLEGE, 
Westgate-on-Sea, Kent. 
P2531 B 





NGINEERING EXAMINATIONS. — CORRE- 

SPONDENCE TUITION in Engineering Subjects 

by Engineer Hons. Graduate. State requirements.— 
Address, P2586, The Engineer Office. 22586 EB 





a C.E. AND INST. MECH. E. EXAMINATIONS. 
CTICAL ENGINEER, AM.IL.C.E., A.C,G.I, 

(recently ft - —" SPECIALISES in COACHING 
for the above by ——: 11 years’ highly 
successful ee war experience; excellent testimonials, 
fees moderate.—Address, 4156. The Engineer Office. Ex 





iT. C.E.. Inst. B.Se., and all ae 
G EXAMINA TIONS. — Mr. G. 
KNOWLES, M.B.E., B.Sc., A.M. Inst. CE. &e. 
sonally Li mod PARES ES CANDIDATES, either orally or by 
den 


corresponden during the 
past twelve rears, can be ——— at any 
time.—39, ictoria- 





“aon 
Vi street, Weatwinster, 
phone No, : Victoria 4780. 





“ENGINEER” WANTED 





OR SALE, Clean COPIES of ‘‘ THE ENGINEER,”’ 
1915-20.—*‘ BEECH WOOD,”’ Cross-road, South- 
wick, Brighton P2578 





AGENCIES 





Norse TO CONTRACTORS TO INDIA OFFICE.— 
4 Under proposed new regulations all Government 
of India stores are to be purchased throughJbusiness 
houses established in India. Manufacturers who have 
hitherto supplied goods through the India Office must 

be represented in India. 
An established BUSINESS HOUSE in 
— a . holding im 


London, 
portan cial 
appointm: PREPARE UNDERTAKE 
ADDITIONAL REPRESENTATION in India of first- 
class British manufacturing firm. Bank and trade 
reference.—Box 634, c/o Judd’s, 97, Gresham-street, 
London, E.C, 2. 3223 Db 





Holding High-class Agency 
collieries ge 2 


AGENCIE: 


RERSSENTARIVE, 
of interest to engineers and 
ONE or TWO ADDITIONAL 


nfluence business in Midlands and N. Wales, includ- 
ing two large railway companies,——-Address, 
Engineer Office, 


$216, The 
$216 D 








PLANTS COMPLETE, for cooling brine, 
capacity each approx. 24 tons ice-making per 24 hours, 
electrically driven or ammonia 

absorption types 

Also ONE or TWO REFRIGERATING PLANTS 
COMPLETE, for cooling brine, capacity each approx, 
6 to 10 tons ice-making per 24 hours, ammonia com- 

electrically driven only. 

— Send full particulars, price and place inspection to 
ROWNTREE and CO., Ltd., Engineering Dept. 
York, 3236 F 

ANTED, 20/30-Ton WAGON WEIGHING: MA 
CHIN State price and = particulars— 
Address, 3240, The Engineer Office. 3240 F 
¥ TEEL Grae. 7in., 8in.. or 9in., in Long 
but not neeessarily free from 


antes. lengths, 
holes.—A. C. POrTé 
works, Grantham. 


= BUTE WORKS SUPPLY CO., Ltd. 
BUILD: LFF. 
"Grams : Gething, Cardiff. “Phone : 2645 (4 lines). 
LOCOMOTIVES for Shunting Purposes—4 and/or 
6 led, ready for work. 


R and CO., Dysart- Toa Iron 
3256 F 





7 


to 60 
dvors each side falling full length standard gauge. 





TRACK.—16in. gauge, up to 1000 yards of Railway, 
with Wagons, Points, Crossings, and Tur- 
tables. Ex, F 

ENTLY WANTED.—FOUR LANCASHIRE 


RS, — by &ft., for 160/180 ]b. wp. 


BOILE 
complete with fittin 
HORIZONTAL STEAM ENGENE, to develop 1300 
H.P. with 180 Ib. steam, 60/70 r.p.m., Corliss valves 
and rope y+" wy packed for shipment and delivered 


f.o.b. for t 
BELMONT, AW ilford- lane, Nottingham. 3 


7000 TONS RAILS. 


NEW PERFECT 


STEEL FLANGE 
RAILS, 


75 lb. per yard, B.S.S., 
WITH ALL ACCESSORILS. 


NEW COMPLETE SETS 


POINTS & CROSSINGS 
le 1-5, 1-7, 1-8. 
DELIVERY FROM STOCK. 


LESLIE E., T. _ EVANS & CO., 
40, St. Mary Street, 
CARDIFF. 


a9 F 








3062 @ 
ec 


For continuation of Small 
Advertisements see pace . iii 

















ADVER. 
:, ANA. 
gage 


Steam 
for con. 
Ption of 
Victoria. 

22 





DRS for 
EVICE 
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The German Giant Gun. 
By Sir GEORGE GREENHILL. 


RIESENGESCHUTZE, the German called them, Riese 
= giant, gigantic, colossal, the long-range guns that 
bombarded Paris at 120 kilometres—75 miles. So, 
tov, the astronomer distinguishes between the Giant 
and Dwarf star. But the soldier’s feeble alliterative 
nickname, Big Bertha, has stuck to them here, 
although dicke Bertha was applied by the Germans to 
their llin. short, fat howitzer shape, more like our old 
muzzle-loading Woolwich Infant, with chubby breech ; 
quite unlike the giant gun stretching out his neck 
in a long chase into the slender uniform proportions 
of a pea-shooter. The German name Bertha was 
conferred in honour of the great heiress, Fraulein 
Krupp, @ slanting compliment to her charming 
opulence. Tolle Grete is another such name of the 
great Ghent bombard. 

No giant gun has been surrendered yet in 
compliance with the terms of the Armistice ; 
the Allies will never see any of these guns, so the 
German officer has assured us. All are described as 
worn out and destroyed. No one can claim to give a 
description from sight, and much conjecture must be 
brought to bear to reconstruct the design. A wooden 
model full size would look well alongside the 18in gun 
in the Crystal Palace. The War ought to have brought 
us in some new blood, keen and active and scientific, 
anxious to get a move on, to wake up our sleepy old 
traditions, and treat them with just neglect. 

It seems pretty certain the giant gun was made from 
a worn-out 38 em, 45-calibre naval gun, re-tubed witha 
similar steel cylinder, but bored out to a smaller calibre 
of 21 em; and provided with a smooth bore extension 
of the chase, screwed on in position in the field, to 
bring the length of bore up to 100 calibres ; the bore 
increased to 24 em and even 26 em, as the tube became 
unserviceable from erosion, very rapid with the large 
charge employed, after about fifty rounds. The change 
to increased calibre could be inferred from the frag- 
ments of shell picked up in Paris, 303 in all. 

Details will be found in the German technical 
journal Schuss und Waffe, December Ist, 1918, June 
13th, 1919, after being held up by their censorship, 
although the article proves to be a translation from 
the French artillery journals, The same sources of 
information have been used in The Times Engineering 
Supplement, April, 1920, and by Colonel H. W. Miller, 
U.S.A., in the American Mechanical Engineering, 
also in the United Service Magazine, ‘*‘ The Bombard- 
ment of Paris,’ by Major T. E. Crompton. 

The length of the bore is given as about 100 calibres, 
of which the last 25 calibres is a smooth bore tube, 
thin and cylindrical as a pea-shooter, screwed on in 
the field, with the apparent object of securing a 
better centring as the shell leaves the muzzle, as well 
as for ease of transport. 

The caleulations and mechanical details were 
entrusted to Dr. Rausenberger, Krupp’s scientific 
expert, and he has carried out the idea with con- 
summate prescience, and in such a simple, obvious 
manner he has wiped the sleepy eye of our regular 
gunner, always a determined enemy to theory, and 
convinced that long-range artillery fire was of no 
military utility ; not a profitable investment. 

But suppose the German gunner could have brought 
up a 100-mile giant gun to Calais. London would have 
come under bombardment, and then, how much longer 
could the war have lasted ? 

The muzzle velocity is given as 1400, 1500, 1600 
metres per second (m/s), with a possible variation of 
+100 from round to round, to judge from the 
scattering of the shots on Paris. Although 45 deg is 
the theoretical elevation for a maximum range in 
vacuo, the gun was given 55 deg of elevation, as it 
was calculated that the shell would then clear more 
quickly the lower dense strata of the atmosphere and 
then sail along almost unresisted in the rarefied region 
high up. 

A time of flight estimated at three minutes, T = 180 
seconds, would imply a height H ft of the culminating 
vertex, on the working formula H = (2T)*, of 
129,600ft, nearly 25 miles ; at this height the density 
of the air must be almost inappreciable. 

In the parabolic unresisted trajectory this would 
imply a range of 100 miles. with elevation 45 deg, 
muzzle velocity 4120 f/s or 1256 m/s, vertex velocity 
3000 f/s or. 914 m/s. 

It is a convenient plan in the further’ calculations 
to make a start at the vertex at some assumed height, 
say, 25 miles, or 40 kilometres, and some. vertex 
velocity, taken at 800 m/s in the French calculations, 
and thence to work down, backward and forward, for 
a long distance on the unresisted parabola, until it is 
found that the strata of air have been reached where 
the density is appreciable enough for the resisiance 
to be taken into account ; and thén to support this 
parabola on the two end parts, like stilts, ‘calculated 
by the method of successive ares in the usual pro- 
cedure for a resisting medium where the density is 
variable, 

These methods of Exterior Ballistics are repeated 
with a different vertex velocity until some favourable 
results are obtained from which a choice can be made, 
and the muzzle velocity compared with that realisable 
from the giant gun; and here the theory of Internal 





Ballistics takes up the question of the charge of powder 


required for @ given weight of shell and of the pres- 
sure of the gas, maximum and sustained, to give the 
requisite muzzle velocity. 

This is the problem as presented to. the German 
theorist and constructor. But the French gunner 
receives the data in the reverse order; he has to 
reconstruct the fragments of the shell to infer the 
weight (125 kg) and calibre (21cm), and then from 
the penetration and slope of the hole made in the 
ground he deduces the striking velocity (700 m/s) and 
angle of descent (60 deg). With these data he works 
cut the trajectory backwards, treating air resistance 
as assistance to the motion, and finally arrives at the 
point of projection on the ground in the enemy 
territory, and so locates the gun, and, further, its 
muzzle velocity and elevation. 

A similar reverse procedure is useful to adopt in 
other subjects. Thus, in making a diagram in optics, 
it is easier to reverse the rays and draw them proceed- 
ing out of the eye and through the instrument ; then 
as the rays issue they form the field of view, and the 
object is inserted there to be shown visible. 

So also in drawing many a statical or dynamical 
diagram, it is preferable to make the figure and then 
insert the direction of gravity last of all, passing 
through the centre of gravity. 

According to the French calculations the shell 
which struck Paris at an angle of descent of about 
60 deg with remaining velocity 700 m/s must have 
been moving near the vertex at 800 m/‘s and have 
started with muzzle velocity 1500 m/s at an elevation 
of 55 deg and taken a time of flight of about three 
minutes to cover the range of “120 kilometres. 

This was after the shattered shell fragments had 
been pieced together, and thence the calibre inferred, 
21-24-26 cm, and the weight about 125 kg. 

Suppose a muzzle velocity is demanded of V = 
1500, ms in a w = 125 kg shell, with a powder pres- 





arrive at an estimate of the average velocity ; this 
makes the time of passage up the bore to be 21 ~ 750 
+= 0.028 second. Thus in fifty rounds the time the 
gun is actually at work is only 1.4 second, and this 
may be called the Life of the Gun. 

One timid authority pointed with scorn at this 
defect, as if the gun was to be kept as a trophy or 
stowed. away;in an ordnance store. What does the 
short life matter of a gun, or of a man for that, so 
long as the gun—or man—has done its work in the 
war and then disappears, to be re-tubed and destroyed 
afterwards at the Armistice. 

Our guns were never fired, for fear of wearing them 
out, and so are always obsolete when wanted, and 
the gunner grows gun-shy. 

“There’s the respect that makes calamity of so 
long life” (Hamlet); also the disadvantage of 
durability, in men and their traditions, as well as in 
their weapons. ‘‘ The fashion wears out more apparel 
than the man.” 

The Text Book of Gunnery is made secret and 
confidential, and so no one sees it, and it becomes 
too durable and everlasting. The treatise will never 
go off, outlasting its message.and utility, and give no 
chance of a new revised version brought up to date. 

The old edition was rather a feeble specimen, but 
then it was produced by word of command—*“ Let 
this book be put in hand at once, and at No Expense,” 
meaning there was no remuneration for the work, and 
an author was to be pounced on, regardless of qualifi- 
cation, if he was so incautious as not to take cover in 
a thumb proof. 

It is time our military technical treatises were 
taken in hand by competent authority and produced 
in a style creditable to a large Empire, instead of the 
grubby, shabby production of old, and the obsolete 
tradition it reveals. 
a@We know what the printer can give us when on his 
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PROJECTILE OF THE GERMAN LONG RANGE GUN 


sure limited to a maximum 3000 atmospheres, or 
kg/cm? (about 20 tons/inch®) ;_ a slow-burning powder 
will be required capable of maintaining a mean 
effective pressure of 2000 atmospheres in ad = 21 cm, 
100-calibre gun. 

The work done up the bore is 2000 x } xd? x 100d 
kg-em, or 500 7 d*, kg-m; and this can impart a 


72 
velocity V, m/s, or kinetic energy 3 a. kg-m, where 
a 500 x dj V? = 47d xX 29,9 = 9.81, 


w = 125, and working this out we find V = 1513 m/s, 
so that the problem is feasible, of 1500 m/s, with 
average pressure rather less than 2000 atmospheres, 
and average accleration some 6 to 8 thousand times 
gravity, which the interior of the shell must be 
strong enough to resist. 

The determination of the requisite charge and its 
distribution is a question for Internal Ballistics, and 
would carry us here too far for the present. No details 
have transpired of the giant gun, and the German 
assures us we shall never discover them. So here is 
a challenge for our own theoretical artillerists. 

Sir Andrew Noble, more than twenty years ago, 
in his experimental 100-calibre 6in. gun, obtained in 
a 100 1b shot, with a charge of 27.5 1b of cordite, a 
velocity of 3284 f/s, or 1000 m/s. To raise this velo- 
city 50 per cent. up to nearly 5000 f/s, when the 
weight of the ‘shot was raised from’ 100 to 275 1b, 
125 kg, would require the charge to be increased to 
something like 170 Ib of the same cordite. 

So we may conclude the weight of the charge was 
over half the weight of the shell, or about two-thirds ; 
said by some to be as much as the weight of the shot 
and half as much again. 

The enormous heat developed by such a heavy 
charge will soon wear out a gun by erosion. It was 
calculated in Paris, from the pauses in the torment of 
the bombardment, that fifty rounds was the life of the 
giant gun, after which it required to be removed ‘to 
the workshop of Krupp, to be bored up to a larger 
calibre, or else to receive a new tube. 

In the travel up the bore, 100 calibres, or, say, 
21 metres, the muzzle velocity may be halved to 





mettle, as the “ Treatise on Military Topography ”’ 
will show, produced by Colonel F. C. Close, with the 
resources of the Ordnance Survey engravers at his 
command. 

Our secretive policy prevents a service book from 
being issued at the time when most required for the 
purpose it was intended to perform. As an instance, 
in the war in South Africa a copy of the ‘‘ Handbook 
for Military Artificers’’ was priceless, but unpro- 
curable in the field; meanwhile the edition was 
languishing at home in the cellars of some Ordnance 
Store or the Stationery Office. 

The war brought to light with merciless accuracy 
the decrepitude of our artillery science. Our regular 
gunner was old-fashioned, as a nurse says of the child. 
He dislikes the smell of gunpowder and the fumes of 
the modern stuff are not healthy for gold lace, so he 
prefers to seek the quiet seclusion of his stable before 
the guns begin to shoot. 

Schuss und Waffe, December. Ist, 1918, gives the 
two figures of the shell, repeated here, copied from a 
French artillery journal, and reconstituted from the 
fragments picked up. Of the 303 projectiles that fell 
in Paris, not one failed to explode ; due, it is supposed, 
to a double fuse arrangement in the interior of the 
two compartments of the cavity. 

The figures are thus chiefly conjectural, ‘and will 
probably excite a smile in the German expert for an 
incorrect idea of some essential detail. 

The scratches on the surface are clear enough for 
the angle of rifling to be read off, 4 deg, one turn in 
45 calibres, in the gunner’s reckoning, what an engi- 
neer would call a screw pitch of 45 calibres, or 9.45 
inetres, say, 10 metres. 

Considering that the chase of the gun, the last 
quarter of the bore, about 5 or 6 metres, or 25 calibres, 
was smooth, not rifled, the shell would issue from the 
muzzle on an effective angle much less than 4 deg, as 
if on a decreasing screw angle twist, and yet the 
record of the practice on Paris shows that the shell 
struck fair, point first, and crumpled up out of recog- 
nition the hollow sheet steel elongated head. 

Not only was it because it is held that the smooth 
bore gives a better centring to the shell as it leaves 
the muzzle, but: because for facility of transport this 
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length of the chase was screwed on in the field after 
the gun was in position, and so did not require an 
accurate’ adjustment with the grooves of the rifling. 
So,* too, in Andrew WNoble’s experimental gun, 
capable of » being lengthened from 50 to 100 
ealibres by screwing on lengths of 25 calibres. Scien- 
tific calculation showed that the powder pressure in 
the chase might be taken as uniform, and the tube 
made of uniform thickness consistent with strength ; 
the chase would then assume the proportions of a thin 
pea-shooter, compared with the extra thickness at 
the breech required to withstand the maximum 
initial pressure. This would be ample from the dia- 
meter of the original 38 cm gun of which it was formed. 

Such a small angle of rifling as 4 deg, or such a large 
screw pitch as 45 calibres, will astonish our artillery 
authority, with his curious predilection for excessive 
spin; in an attempt to rival the giant gun he would 
have given threefold angle, more like 12 deg. 

“This gun will not shoot.”? ‘‘ Then give her a lot 
more spin for luck, and chance it.” There was the 
infallible jaunty, fumbling prescription of an official 
Thumb, more and more spin, never less, to follow the 
German lead. This is contrary to the experience of 
small-arm manufacture, all in the direction of less 
and less spin, to diminish the tip of the bullet at long 
range and the yaw across the trajectory. 

No wonder our airmen reported, flying up among 
our howitzer shell, seeing them tumbling about in all 
directions, head over heels. 

Nothing less than a spin given by one turn in 25 
calibres would suit our official Thumb, dug down deep 
in his Thumb Proof, too deep for any scientific bomb 
of Theory to reach him to bomb him out. 

Our Thumb was under the delusion this inspired 
one in 25 was a great stable secret, leaked out from 
Germany behind the stable door there. The German 
smiled when he saw Thumb rise to the bait and walk 
into the trap. He is a great adept in setting a booby 
trap. 

This idea of rapid twist was mooted at a lecture in 
Berlin given by Professor Cranz, where the Kaiser 
himself took part in the discussion, and avowed his 
predilection for a sharp twist in a sporting rifle, as it 
made a clean hole in big game shooting at wild boar. 
So the Kaiser’s favourite sharp twist of one in 25 is 
required for stability in the material of the game, and 
not only for the trajectory in the air. 

In practice at the periscope of a submarine it was 
important to have a shell that would not ricochet, 
but bite the water and dive. Then the shell could be 
followed, throwing up a chain of geysers, due to its 
helical path under the water, better adapted for 
catching the submarine ; the spin not. being enough 
for stability in the denser water medium, any more 
than the Kaiser’s bullet in the flesh of his big game, 
even at one in 25, or 15 even. 

But according to the experience of the giant gun, 
one turn in 50 calibres was ample in air for the shot to 
fly easily and steadily point first along the trajectory, 
with decreasing velocity in air of decreasing density ; 
not labouring uneasily like a bottom-heavy ship in a 
sea, ballasted too low and given excessive stability. 

Looking at the section of the shell, a short body is 
seen, about 2} calibres long, and then elongated to 
44 or 5 calibres by a pointed head of thin sheet steel. 

According to the Table of Rifling caleulated by 
Sir George Hadcock, given in “‘ Notes on Dynamies,” 
1908, the shell without the head would fly steadily 
for an angle of rifling 6 = 3 deg 45 min. The addition 
of the head may be supposed to have little influence 
on the weight or moment of inertia of the sliell, but 
to increase the upsetting couple in the ratio of the 
square root of the 8 — a of the table, or as the square 
root of 0.81 or 0.83 to 0.6, raising 5 to 4 deg 20 min 
or 4 deg 24 min; to be compared with the 4 deg and 
less of Krupp and his guide and philosopher, Dr. 
Rausenberger. 

Our official Thumb would have ridiculed these 
figures and jumped to threefold. And so Thumb 
jumps, and comes bump into disciplined German 
science ; the result is never in doubt. The country 
has been let down heavily, and is very much dis- 
appointed. Our millions have been spent by the 
hundred and thousand, and not to the best advantage. 
No wonder the income tax is what it is ! 

In high-angle fire, at 50 deg and over, as required 
in anti-aircraft fire, the shell may travel smoothly 
to the vertex and some way beyond. But then, if 
the spin is excessive the axis breaks into gyrations 
and the shell wobbles about, and eventually strikes 
the ground broadside or even base first. Nothing of 
this kind was recorded in Paris, where the elevation 
was 55deg. But practice seems to show that at 
60 deg this unsteadiness in descent is unavoidable, 
and this should be the experience in anti-aircraft fire, 
when the shell has failed to explode near the highest 
point by a time fuse and comes down a dud. 

The influence of the centre of gravity on flight is not 
very weil understood ; and then there is the baffling 
question of drift, of which we have no very satisfactory 
explanation to give a quantitative prediction. 

But it is important for steady flight that the axis 
of figure should be a principal axis of inertia, or at 
least nearly coincident. 

Turbine rotors and swift-running machinery require 
very careful balancing, dynamical even more than 
statical, to bring the axis of rotation into coincidence 








with a principal axis. Treatises have been written 
to explain the mechanical details of the apparatus 
required in commercial testing on a large scale, as 
in “ ing Rotating Bodies,” of the Vibration 
Speciality Conipany, Philadelphia. 

Similar machinery could be applied to the test of 
artillery projectiles by spinning them rapidly. Other- 
wise with the most perfect centring at the exit from 
the muzzle the unbalanced shell with ‘axis of figure 
not @ principal axis can never fly quite steadily. 

Leaving the muzzle at 1500 m/s, on a rifling of one 
turn in 50 calibres, or, say,in 10 metres, the shell is 
making 150 revolutions a second, 9000 a minute, and 
in three minutes of flight the shell would lose very 
little of its rotation. With the fly-wheel of the gyro- 
compass spun up to 20,000 revolutions a minute, such 
a speed is feasible, although much fewer revolutions 
would be found to serve the purpose of correcting the 
balance. We have not heard if Krupp applied the 
test to the shell of his giant gun, but punch marks on 
them seem to show that a very careful inspection had 
been made of each projectile. 

While the shell is sailing through the air for the 
three minutes time of flight the earth is turning round 
underneath the trajectory in its diurnal rotation. 

To calculate the amount of deflection we think of 
the moon or a star, rising or setting in the line of fire ; 
the shell will continue to follow the star or moon in 
her horary motion in azimuth of 15 deg. sin. lat.; 
that is, 15 min. sin. lat. per minute, or 45 min sin. lat. 
in three minutes, and this in latitude 50 deg is about 
34 min, or one in 100, a deflection of 1.2 km inarange 
of 120 kilometres. 

But this deflection would be a trifle compared with 
the drift, probably about tenfold, but of unknown 
magnitude to be predicted, in the absence of any 
quantitative theory, as explained in THz ENGINEER, 
July 7th, 1917. 

An object lesson on diurnal rotation in gunnery can 
be drawn from the French caricature of the long-range 
gun brought up to Calais. The German artillery officer 
is shown looking through his telescope over the sights, 
exclaiming, ‘‘ Donnerwetter, missed London !”’ 

But he does not see the shell taking him in rear, 
after a circuit round the earth. With diurnal rotation 
we draw the inference that the shot was fired the day 
before, twenty-four hours earlier, and was completing 
the seventeenth circuit. 

The scattering of the 303 hits seen all over Paris is 
an instructive object lesson in ballistics on a large 
scale of the question of probability of fire, showing the 
dispersion right across Paris in successive shots, due 
principally to some + 100 m/s variation in the muzzle 
velocity from round to round. 

Only the hits on Paris are recorded, although a large 
number must have fallen outside. A complete record 
would be required for a calculation of the real 50 per 
cent. zones, as explained in the articles on “‘ Proba- 
ability of Fire,” THe ENGINEER, January, 1917. 

Thence the betting is calculated on hitting an object 
or area of given size, or from the actual hits to infer 
the point of mean impact and requisite change of 
laying of the gun. 

Some thirty years ago a start was made at our 
Shoeburyness. on long-range fire, and when 12 miles 
was attained it was considered the ne plus ultra. The 
experiments were discontinued suddenly, and the 
order came down from the War Office to scrap the 
whole idea, on the official excuse that lasted us up 
till lately—No military value ; not a profitable invest- 
ment, 

But pressure, it is suspected, was exerted by the 
War Office, because the Lord of the Manor had started 
a claim for damages by trespass on his foreshore, the 
shot sailing over it two or three miles high. Other 
landlords were not so vigilant. He was too late in 
opening his mouth for compensation when the airmen 
began to fly about overhead of his land. It is useless 
for him now to put up the notice “ Trespassers can 
be prosecuted,” to be read from the flying machine 
on a sky. sign. 

But as for artillery progress, our War Office proved 
too timid and unenterprising as usual, and left the 
country in the lurch when the time came for protect- 
ing our own poor fellows from the cruel long-range 
bombardment of the German howitzer. 


The war brought to light the decrepitude of our 


artillery science. 








Great Northern Three-Cylinder Fast 
Goods Engine. 


WE publish with this issue a two-page plate giving a 
sectional elevation plan and cross sections of Mr. H. N. 
Gresley’s new type of 2-6-0 locomotive. This engine 
was fully described in THz Enorveer for May 7th last, 
when particulars and the ing dimensions were given. 

The cylinders are 18}in. by 26in. The evaporating 
surface of the boiler is 1901 square feet, the superheater 
surface 407 square feet, the grate area is 28 square feet, 
and the working steam pressure 180 1b. The weight of the 
engine in working order is 71 tons 14 cwt., and the load 
on the coupled axles 60 tons. The coupled wheels are 
5ft. 8in. diameter. The tender is of the standard type and 
carries 3500 gallons of water and 6} tons of coal. It 
weighs 43 tons 2 ewt. when full. 
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Studies in Tidal Power. 


No. V.* 
By NORMAN DAVEY. 


In the foregoing article we have seen from the 
approximate survey made of the coasts of this island 
that we have available for power purposes something 
of the order of half a million horse-power in constant 
power and something like two millions of horse-power 
in intermittent working, or, that is to say, some vight 
millions of horse-power for three hours in every twelve 
hours. 

In Fig. 25 is shown diagrammatically the cistri- 
bution of power throughout the monthly cycle—the 
time period between neap tide and neap tide boing 
taken as fourteen days. 

The ordinates in this diagram represent power ; 
the abscisse, time. ‘The power values represent the 
summation of the horse-powers shown in Tables ITI, 
and IV.—vide Article IV. It will be seen from this 
diagram that the minimum constant horse-power 
available is 489,000 horse-power, as shown in Articie 
IV. This power is obtained from two two-basin 
systems—the Severn and Morecambe Bay—and three 
intermittent systems linked together electrically— 
the Forth, the Mersey, and Humber. This continuous 
power rises to a maximum during the springs of 
1,555,000 horse-power. 

Above these values we have the gross totals of 
intermittent power output for three hours in every 
twelve. These are shown by the black portions of the 
diagram, the minimum value during neaps being 
3,550,000 horse-power, and during springs being 
15,300,000 horse-power. 

It will be seen from these figures and those given 
in the preceding article that we have a balance of 
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power from the intermittent stations above that from 
the constant power stations of about two million 
horse-power reduced to a continuous basis. The 
application of the continuous power of half a million 
presents no unusual obstacles. But we have to con- 
sider the application of that large amount of inter- 
mittent power. 

(A) The Use of Intermittent Power as such without 
the Intervention of any Accumulator.—There is a 
number of uses to which intermittent tidal power 
may be applied. These may be roughly enumerated 
as follows :— 


(1) Town water supply and town drainage. 

(2) Mines drainage, except sinking operations. 

(3) Irrigation and land drainage. 

(4) Ore treatment operations in general, 
stamps, washing processes, &c. 

(5) Electric furnaces. 

(6) Dock pumping. 

(7) Nitrogen fixation. 

(8) Electrolytic production of oxygen and hydrogen. 

(9) Electro-chemical processes generally. 


All these applications may be worked intermittently. 
Moreover, there are numbers of small industries — 
corn mills, for example—that might readily and 
economically adopt intermittent power. 

(B) The Use of Intermittent Tidal Power with 
Additional Steam Plant.—Another means of utilising 
the intermittent power is to use steam power plants 
during the non-working periods. Let us consider an 
example of this kind. Assume the case of a factory 
or number of factories requiring 10,000 horse-power 
during nine hours per day. Steam plant would be 
required, therefore, of 10,000 horse-power, which 
plant would be in operation six hours every day. 
The coal bill on the steam plant—if only the steam 
plant were used—would be reduced by the tidal 
power by one-third. However, the increase in capital 
cost of the plants concerned and the uneconomical 
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working of the steam plant for short periods does not 
recommend this system, 

(C) The Use of Intermittent Tidal Power with a 
Water Accumiulator.—Let us take the above case of 
10,000 horse-power. Let us assume that it is possible 
to obtain a site for the storage reservoir at 400ft. 
elevation, and let the combined efficiency of the tur- 
bines and dynamos worked from the accumulator be 
75 per cent. Now a reservoir 100 yards square and 
10ft, deep at 400ft. head gives 1280 horse-power. 
Thus for a plant giving out 10,000 horse-power for 
nine hours—the interval between the tidal periods— 
at 75 per cent. efficiency, a reservoir will be required 
of 322 yards square = 86 acres = .134 square miles 
by 10ft. deep. 

It is, however, in respect of small power units that 
the accumulator system, applied to small creeks 


where tidal power can be used, is most advantageous. | 


An actual case of this kind may be taken and the 
economic aspect of the application considered as 
follows :— 

The place here taken is the little bay just north of 
Dale at the mouth of Milford Haven. A considerable 
area is here uncovered at low tide and is known as 
Dale Flats. The area of this bay at high-water spring 
tides is .55 square mile and at low-water spring tides 
.14 square mile. The spring tidal range is 22. 5ft. 
and the neap range is 11.5ft. The length of the dam 
enclosing these areas is 1040 yards. A plan of this 
bay is shown in Fig. 26 and a sectional view of the 
dam in Fig. 27. Now, in considering accumulator 
systems we are only concerned here with conserving 
the power for the nine-hour daily interval of non- 
working. To attempt to conserve the balance of 
power between the springs and the neaps would 
necessitate a seven-day storage and necessitate a 


quot 








“The Ewoweca” 


reservoir of a considerable size. We will consider, 
therefore, reservoir storage for the neaps only. 
Now, the average neap horse-power of this station is 


P, = 18.75'<\ 11.5% x...347 
= 860 horse-power, 
or 3440 horse-power for six hours, or 20,640 horse- 
power-hours in every twenty-four hours. 

Now, on referring to Fig. 26, it will be seen that 
there are two areas over the 200ft. level: one 810 
yards and the other 1 mile from the dam. 

Let us assume the combined efficiency of the tur- 
bines on the dam and the pumps pumping to the 
reservoir to be 75 per cent. x 80 per cent. = 60 per 
cent. 

This reduces the output to 12,400 horse-power- 
hours, Let us assume that the works use the power 
for nine hours per day. This means a water horse- 
power of 1378 horse-power from the reservoir. This 
power has to be stored for nine hours—the non- 
working tidal interval. This gives a reservoir, at 
200ft. head, of 10ft. deep by 147 yards square. 

If the works are driven direct from water turbines 
at 80 per cent. we have— 4 
Brake horse-power at works = 1100 brake horse- 

power. 

Now, we have for the power of the turbines— 

W = .2Hi@. 
Hhere is 5. 75ft.; ifd = 15ft. we have— 
W = 620 horse-power. 
3440 
620 
horse-power ; that is to say, six turbines of 575 horse- 
power each. 

On reference to Fig. 26 it will be seen that there is 
ample room for a reservoir 147 yards square on the 
high ground at A. This gives us a pipe line of 810 
yards, rising 200ft. 

Fig. 27 shows a section through the dam, which is 
1640 yards in length. The greatest depth at low-water 
springs is about 1l0ft.; at high-water neaps this 


Therefore we will need us 5.5 turbines of 620 


becomes, 27ft. .Under. this arrangement it will be 
seen that the dam is submerged during spring tides. 

We can consider the economic aspect of this plant 
as follows :— 

Let us assume the cost of the low-head turbines is 
£5 per brake hors¢-power ;. of the pumps, £4; and 
of the high-head turbines driving the works, £2. 

Now, the brake horse-power of the turbines = 2580 
brake horse-power. Cost = £13,000, approx. Cost 
of the pumps = £10,000, approx. Cost of rising main, 
810 yards = £5000, approx. Cost of turbines for 
works = £2000, approx. 

We may take, therefore, complete cost of plant, 





exclusive of the cost of the dam and the storage reservoir, 
| to be £30,000. 

| Assume the cost of coal at £2 a ton, and assume 
| the average coal consumption throughout the year, 
| on intermittent working of nime hours a day for 300 
| days a year, to be 31lb. per brake horse-power per 
hour, the coal consumption will be— 

| 300. x 9.x 3 = 8100 lb. per brake horse-power year, 


| or for 1100 brake horse-power the coal consumption 
is 4000 tons. At £2 per ton this equals a yearly 
expenditure on fue] of £8000. Assuming this to be 
capitalised at 5 per cent., it represents a capital sum 
of £160,000. If the capital cost of a corresponding 
steam plant be taken at £15 per brake horse-power 
it may be noted the owners of the works herein save 
a capital expenditure of £16,500. We have seen that 
the capital cost representing the coal consumption is 
£160,000, and the capital cost of the plant is £30,000. 
We have therefore a balance of £160,000 — £30,000, 
or £130,000 as a maximum expenditure on the dam 
and reservoir. 

It must be remembered that the example here taken 
| is by no means the most favourable, and compared 





a capital sum of £4,200,000, We thus have £4,200,000 
— £735,000, or £3,465,000, available for the construc- 
tion of :— 

(a) Adam two miles long. 

(6) A pipe line two miles long: 

(c) A reservoir 10ft: deep by 344 yards square. 

(d) Four miles of electric transmission line between 
the turbines on the estuary and the pumps. 

(e) Two sets of dynamos and ofie set of motors for 
the production and transmission of power. 

(f) The necessary power transmission lines to the 
consumer. 


INTERMITTENT AND VARIABLE POWERS. 


In the above cases it will be seen that the tidal power 
has only been conserved and used on a neap tide head. 
If the area of the reservoir be made large enough to 
store for the spring tides during the neap period— 
that. is, to store for 126 hours on a nine-hour working 
day—we can average out the power over the monthly 
period. As the cost of the reservoir depends directly 
on the length of the embankment, an increase in the 
cost of the reservoir of 3.74 times will give a double 
power output with approximately the same expendi- 
ture on all the rest of the plant and works. 

The case of purely intermittent working, where 
such may be used, as detailed in the beginning of this 
chapter, is more difficult to review from an economic 
standpoint. If we take the case of Llianelly, for 
example, we have a mean average output of 92,000 
horse-power, or an output of 364,000 horse-power 
for three hours every twelve hours. This means 
220 turbines of an average brake horse-power of 
1240 each. At £5 per brake horse-power the cost 
equals £1,360,000. A continuous output throughout 





the year of 92,000 horse-power would represent 
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with the larger schemes noticed in Tables ITI. and IV. 
the ‘‘ dam efficiency ’—that is, the length of dam in 
miles divided by the mean average horse-power—is 
very low, being, in this case, 4650 horse-power per 
mile, compared with values ranging between 300,000 
and 20,000 in Tables IIT. and IV. It will be instruc- 
tive to apply the same method of analysis to’one of 
the larger schemes detailed in Table III.—vide 
Article IV. 

Let us take the case of the estuary at Millom in 
Cumberland. Here we have a total average horse-power 
factor of 62,000, and the mean range is 21ft., the neap 
being 15ft. Four miles away from Millom we have the 
high hills above Whitbeck. Here we have a height 
of over 1000ft. some two miles from the sea. If the 
reservoir be placed there we can pump water from the 
sea to this 1000ft. level by tidal power, electrically 
transmitted, from the Millom estuary four miles dis- 
tant. 

If we ‘take the: minimum neap tide value we 
have 600,000 horse-power hours, or, at 57 per cent.— 
including dynamo -— 340,000 horse - power - hours. 
On a nine hours’ working day this means 37,700 horse- 
power from the reservoir. This would require a 
reservoir 10ft. deep by 344 yards square. If we take 
the efficiency of the hydro-electric transmission from 
the reservoir to be 76 per cent., the brake horse-power 
deliverable to the consumer becomes 29,000 brake 
horse-power. : 

The horse-power of each turbine will be— 

W = .2H! d? = 45 x 20.5 = 920. 

This gives us—at £5 per brake horse-power—cost 
of turbines = £375,000; cost of high-head turbines 
at £2 per brake horse-power = £60,000 ; cost of pumps 
at £4 per horse-power = £300,000 ; total capital cost 
of plant—excluding all electrical transmission, plus 
dam, pipe line and reservoir—is therefore £735,000. 

Now, taking coal at 3 Jb. per. brake horse-power— 
for steam plant, as in foregoing example—and coal 
at £2 a ton, we have a coal equivalent consumption of 
105,000 tons, or a money value of £210,000 per 
annum. This sum capitalised at 5 per cent. represents 
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1,080,000 tons, or, at £2 a ton, an annual. cost of 
£2,160,000. If we take the power factor to be .4, this 
brings the figures for coal consumption, on a com- 
parative basis with the tidal plant, to an annual con- 
sumption of 430,000 tons and an annual cost of 
£860,000. This figure capitalised at 5 per cent. equals 
£17,200,000. If we deduct the cost of the turbines 
from this we have, in round figures, a balance of 
£16,000,000 for the electrical plant and the con- 
struction of the dam. 


In ConcLusion. 


It has been impossible in these articles to do more 
than barely to indicate some lines of research in 
respect of the tidal power problem in Great Britain, 
The subject is so large a one and the issues raised by 
it. so many and of such importance that no series of 
articles, however protracted, could embrace them. 
The economic consideration of the use of tidal— 
intermittent—power for the fixation of nitrogen by 
the are process would alone occupy a chapter. All 
that the writer can hope to do is to bring to the notice 
of those who are moré competent to solve it than he 
is, a problem which is of the utmost importance to the 
nation to-day. 

In the first interim report of the Water Power Re- 
sources Committee the water powerschemes in Scotland 
were estimated to produce a total of 230,000 horse- 
power. The tidal power stations indicated in these arti- 
cles would produce an intermittent power equivalent 
to a continuous horse-power of one million, and, in 
addition, a continuous constant horse-power of 
220,000, taking a power reduction factor of 45 per 
cent. A power output equal to, in the one case, and 
quadruple, in the other, of the amount entertained in 
the proposals of the Water Power Resources Com- 
mittee. 

The conservation of coal in these islands is yearly 
becoming more urgent. The conditions of coal- 
getting are daily growing more difficult and more 
uncertain. It is more than ever essential to-day to con- 
serve our water resources. Of the latter, the power of 
the tides, which in England reach the highest value 
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in the world, excepting in the Bay of Fundy, is by 


far the most important. 


The power output quoted above represents a coal 
at 3b. per horse-power-hour, of 


consumption, 
14 million of tons per annum. 


The whole of the steam power stations in Great 
Britain—.e., all public undertakings, but excluding 
private concerns—consume 7.16 million tons of coal 
——Water Power Resources Committee Report—or 
but half of the above equivalent coal value of the 
tides. A coal conservation of such magnitude deserves 
@ national inquiry and the regard of the most expert 
researches, which, up to now, it seems to have been 


denied.* 








Locomotive Footplate Experiences. 
No. X.t+ 
By E. C. POULTNEY, M.B.E. 


GREAT NORTHERN RAILWAY.—MR. GRESLEY’S 
THREE-CYLINDER GOODS ENGINE. 


In this article I propose to deal with Mr. Gresley’s 
new 2-6-0 type three-cylinder engines, which have 
been built to haul fast goods trains on the Great 
Northern Railway. These engines have already been 
very fully described in the columns of THE ENGINEER, 
and reference to the two-page drawing which is 
published with this issue will, together with what has 
already been said, give an excellent idea of this 
interesting locomotive design. The main features 
of these engines are their boiler capacity in relation 
to the wheel arrangement and the use of heat-treated 
alloy steel for the motion parts. The boiler is, I 
believe, larger, and contains a greater equivalent 
heating surface than any boiler hitherto placed on 
eight wheels in this country, and at the same time 
the engines are lighter per square foot of equivalent 
heating surface than any other eight-wheeled loco- 
motives of the same wheel arrangement. They have 
three cylinders, which in itself is no longer a novelty, 
except in so far as this is the first time this cylinder 
arrangement has been used for a 2—6—0 type engine. 
The important feature here is in the method of 
driving the valve for the centre cylinder, and in the 
case of No. 1001, the valve setting employed. The 
full gear cut-off is 65 per cent. in full gear, instead 
of 75 or 80 per cent. usually employed, thus largely 
eliminating in full gear working those ranges of cut-off 
at which the water rate is excessive. 

The use of three cylinders enables this object to be 
accomplished, as sufficient cylinder volume can be 
provided, so that with the restricted cut-off the 
necessary tractive power can be developed in full 
gear working to utilise a satisfactory proportion of 
the adhesive weight available. Here I may mention 
that the maximum tractive power of engine No. 1000, 
the first locomotive of this class to be built, is 
30,000 Ib., as this engine has the normal cut-off in 
full gear ; but in the case of engine No. 1001, having 
a maximum cut-off of 65 per cent. in full gear working, 
the mean effective pressure will be lower, probably 
not more than 75 to 80 per cent. of the maximum 
boiler pressure, hence the maximum tractive effort 
will be as follows :— 

26 x 18.5 x 18.5 x 0.8 x 180 x 3 

68 x 2 
The weight on the coupled axles is 60 tons—20 tons 
per axle—so that the ratio of tractive power to 
adhesive weight is 4.72. The weight of 20 tons per 
axle, although not unknown in this country, is cer- 
tainly high, and it is not surprising that light-weight 
motion parts have been adopted in order to eliminate 
as much as possible the difference between the 
dynamic and static wheel loads. An exaniination 
of the drawings already published, and those pre- 
sented with the present issue, will show the care 
that has been given to the detail design of the motion 
arts. 

r I have noticed this engine more fully than is usual. 
A discussion on design hardly comes within the 
category of these articles, which, as their title implies, 
are intended to deal with performance more than 
construction ; but the engine in question marks such 
a distinct step forward in locomotive designing that 
I may perhaps be pardoned in doing so. For the 
purpose of observing the performance of an engine of 
this class, I recently made a trip from King‘s Cross 
to Peterborough in order to return on one of these 
engines with a fast goods train from New England 
up to London. Travelling by the 8-25 p.m. down 
express, I had engine No. 1421, one of the Atlantic 
type, having a wide fire-box. The load behind the 
tender was 296 tons, not including passengers and 
baggage, the total number cf vehicles being thirteen, 
and the number of axles fifty-two. 

This train is booked to run the 76.4 miles to Peter- 
borough without a stop in 97 min., the arrival time 
being 10-2 p.m. We got away smartly to time, and 
with the regulator wide open and the engine almost 
in full gear, went up the 1 in 105 and 1 in 110 to 
Finsbury Park in 8 min. 10sec. for the 2.5 miles. 





= 28,500 lb. 








* These articles were written before the issue of the third 
interim report of the Water Power Resources Committee or the 
publication of the Severn scheme by the Ministry of Transport. 
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. | slowing for signals at Tempsford, about 114 miles 


The pressure was 1701lb. at starting, and the same 
on passing Finsbury Park. The next 2.5 miles to 
Wood Green, passed at 8-35 and 55 sec., took only 
2 min. 40 sec., the pressure still showing 170]b. on 
passing the station. The night was damp and foggy, 
and going through the tunnels tip to Potter's Bar 
the engine slipped a little on several occasions. 
However, we got through this station at 8-533, 17} 
min. for the 7.7 miles climb at 1 in 200. The average 
speeds from London were 18.5 miles per hour to 
Finsbury Park, 56 from there to Wood Green, and 
43.7 between Wood Green and Potter’s Bar. Going 
up the bank the regulator was half open, the boiler 
pressure 170, and the steam temperature 610 deg. 
Between Potter’s Bar and Stevenage, 15.8 miles, 
up and downhill in equal proportions on gradients 
of 1 in 200 to 1 in 330, the average speed rose to 65.2 
miles per hour, the distance being covered in the 
quick time of 14} min. From passing Stevenage at 
9-81 to Sandy, passed at 9-23 and 40 sec., 15.6 down- 
hill miles took 15} min., speed 60.5 miles. Except 
when passing Hitchin with steam off, the regulator was 
about one-third open, the boiler pressure showing 
160 lb., and the pyrometer readings 590 to 560 deg. 
The next 14.8 miles to Huntingdon Junction, passed 
at 9-39}, took 15 min. 50 sec., the speed averaging 
56 miles per hour, signals on at Tempsford having 
caused steam to be shut off and a partial application 
of the brakes. 
The 46.15 miles between Potter’s Bar and Hun- 
tingdon were run in 45} min., 60.5 miles per hour. 
During this time the regulator was from one-third 
to one-quarter open, the steam pressure was 165 lb., 
and the steam temperature from 560 to 580 deg., an 
average of five readings giving 580 deg. The stretch 
is almost entirely downhill. From Huntingdon up 
the 1 in 200 to Abbotts Ripton, 4.65 miles, took 
5? min., 48.6 miles per hour, and from passing 
Abbotts Ripton at 9-45} to stopping at Peterborough 
at 10-1 and 55 sec., just 5 sec. early, took 16 min. 
40 sec. for the 12.9 miles, giving an average of 46.5 
miles per hour. We made a very careful run into the 
station as the night was particularly dark, and foggy 
enough to make it rather difficult to see the signals. 
Between Abbotts Ripton and Peterborough the regu- 
lator was rather more than half open, and the tem- 
perature rose to 620 deg. when the engine was running 
hard nearing Peterborough on the level and on the 
slightly rising gradients between the 68th and 75th 
mile posts. 

In due course, after arrival at Peterborough, I was 
taken up to the New England locomotive depét 
on a light engine to wait the arrival from Doncaster 
of the train by which I was to travel back to London 
in the early hours of the following morning. She 
was late in arriving from the North, and we did not 
get away till after 4-0 a.m. On arrival the train was 
examined, a number of wagons was added, and the 
2-6-0 two-cylinder engine which brought it from 
Doncaster was taken off and No. 1001, one of the 
new three-cylinder 2-6-0 engines, was coupled on. 
The train consisted of eighty wagons, weighing with 
the brake van, 870 tons. There were fifty-eight box 
wagons and twenty-two open trucks, all running on 
four wheels, and one 20-ton brake van. Besides 
having the usual footplate fittings, engine No. 1001 
is equipped with a gauge indicating the steam chest 
ures and a pyrometer made by the Locomotive 
Superheater Company, New York, showing the tem- 
perature of the superheated steam, the pyrometer 
gauge being fitted to the inside of the cab side plate 
on the right hand of the engine. We moved very 
slowly out of the yard at New England at 4-17 and 
40 sec. a.m., and eventually passed through Peter- 
borough station at exactly 4-30 a.m. the regulator 
being here one-third open and the cut-off 45 per 
cent. 

The 12.9 miles from Peterborough to Abbotts 
Ripton, the first 8.9 of which are mostly level and 
the last 4 on a rising gradient of 1 in 200, occupied 
25} min., giving a speed of 30.7 miles per hour. The 
regulator was full open, the cut-off 30 per cent., and 
the boiler pressure was easily kept to 170 1b., and at 
this speed the steam chest gauge showed 155 lb., 
and the steam temperature 650 deg. This engine has 
an exhaust steam injector on the left-hand side, which 
was used throughout the entire journey to London, 
working almost all the time, the rate of firing being 
about. ten scoops of coal every two minutes. Despite 
the fact that the boiler barrel is 6ft. 3in. outside 
diameter and pitched 9ft. from the rail, the driver, 
from his position on the right side cf the footplate, 
has a good view of the track. The regulator handles 
and reversing screw are well arranged, and the driver 
appeared to be able tc manipulate both very con- 
veniently. 

The 4.6 miles from Abbotts Ripton to Huntingdon 
Junction being almost all downhill, the regulator 
was closed a little to about half open, and in conse- 
quence the steam chest pressure fell to 110 lb., with 
the boiler pressure still at 170 1b. The distance was, 
under these conditions, run in 7} min., Huntingdon 
being passed at 5.3a.m. From Huntingdon to Sandy 
is 14.8 miles, mainly on rising gradients of 1 in 579, 
1 in 200, and 1 in 264, interspersed with shorter 
falling gradients of a similar character, and a level 
stretch through Tempsford. We passed Sandy at 
5-293, thus taking 263 min. for the distance, including 


from Huntingdon. The average speed was 33 miles 


per hour. Passing Huntingdon the steam pressure 
was 160 lb., and at Sandy 175 lb., and the pyrometer 
indicated 670 deg. The regulator was full open, the 
cut-off 30 per cent., and the steam chest gauge 
showed 160lb. Between Sandy and Hitchin, 12.2 
miles, we were stopped by signals at Three Counties, 
and finally arrived at the water column at the south 
end of Hitchin Station at 6-53, having taken 36 min. 
for this distance, or 30 min. net. allowing for the 
signal stop of 6 min., giving an average running speed 
of 24.4 miles per hour. 

After replenishing the tank we started again at 
6-11. With the regulator wide open, and the cut-off 
30 per cent., we went up the 3.4 miles of 1 in 200 to 
Stevenage in 13} min., and thence to Knebworth, 
3.5 miles, half up and half downhill, in 6} min., speeds 
of 15.1 and 33.7 miles per hour. The 7.3 miles 
between Knebworth and Hatfield took 414 min., 
owing to our being shunted at Woolmer Green to 
allow two passenger trains to pass. This delay cost 
us 20 min., so that the net running time was 214 min. 
for this distance, giving 20.5 miles per hour as the 
average speed. From Hatfield, passed at 7-12}, up 
to Potter’s Bar, passed at 7-31 and 50 sec., took 
19 min. 35 sec. for the 5 miles uphill on gradients of 
1 in 200, 1 in 330, 1 in 350, the speed averaging 15.4 
miles per hour, At Stevenage the boiler frossure 
was 165lb., steam temperature 650 deg., and the 
steam chest pressure 155lb. At Knebworth the 
pressures were 160 1b. at the boiler and 150 Ib. at tho 
steam chests, the regulator being wide open and the 
cut-off 30 per cent. At Hatfield the cut-off was 45 
per cent., the boiler pressure 175 1b., and the steam 
chest pressure, with the regulator three-quarters 
open, 140lb., and later at Potter’s Bar the boiler 
pressure was 1701b., and the steam chest pressure 
150 |b., the regulator being about three-quarters open. 
The steam temperature ranged round 650 to 660 deg. 
for the 15.5 miles between Stevenage and Potter's 
Bar. After passing Potter’s Bar steam was shut off, 
and we easily ran down the bank to Wood Green, 
7.7 miles, in 22 min. 10 sec., at an average speed of 
10.9 miles per hour, Wood Green Station being passed 
slowly at 7.54 p.m. From that point we ran into the 
sidings at Hornsey, and after a little shunting and 
much waiting for signals, we eventually got down to 


the King’s Cross steam shed at 9-25 a.m. 


This engine handled the load of eighty wagons on 


all sections of the run with the greatest ease, and 
throughout gave evidence of having considerable 
reserve capacity. The boiler steamed freely, but was 
not pressed, the firing not being heavy except when 
going up the banks. 
great ease with which the engine started the train on 
all occasions. 
leaving Hitchin, just at the foot of the up gradient 
of 1 in 200 to Stevenage. The engine was very steady 
when running, and comfortable to ride on. 
night—or rather the morning—on which I made my 
observations was cold and foggy, arid in consequence 
the rails were very greasy; even so, however, we 
slipped very little, and I noticed particularly that, on 
starting, the regulator could as a rule be opened freely, 
a fact which accounted largely for the rapidity with 
which the engine was able to get the train into motion. 
The best running was undoubtedly between Peter- 
borough Station and Hitchin, 44.4 miles, covered at 
an average speed of 30 miles per hour running time. 
During this period of the run the regulator was full 
open, the cut-off 30 per cent., the boiler steam 
pressure 170 lb. to 175 lb., and the steam temperature 
from 650 to 660 deg., the maximum temperature 
recorded being at Sandy, 32} miles from Peterborough, 
at which point the temperature was 670 deg. This 
high temperature was due to the fact that we were 
then travelling at our highest speed attained when the 
regulator was fully open, so that the boiler was then 
working at the highest power output and rate of 
evaporation attained on this particular run. The 
previous highest speed had been 36 miles per hour, 
between Abbotts Ripton and Huntingdon, all down- 
hill, with the regulator half open, and the boiler 
pressure 160 lb., during which time the ternperature 
was between 640 and 650 deg. The same point was 
noted on the run to Peterborough on the “ Atlantic” 
engine; that is, the temperature always increased 
as the power output, or, in other words, as the rate 
of evaporation increased. Thus, going up to Potter’s 
Bar at 43 miles per hour, with the regulator rather 
more than half open, the temperature rose to 610 deg., 
with a steam pressure of 1701b., and later, running 
between Abbotts Ripton and Peterborough at 46.5 
miles per hour with the same amount of regulator 
opening, 620 deg. was shown, although the pressure 
was then below 1601b.; whereas at other points, 
although the speed was higher but with the regulator 
from a quarter to one-third open, the temperatures 
recorded were lower, being from 560 to 590 deg., with 
steam pressures of 160lb. to 165 Ib. 
again to the 2-6-0 engine, it will be seen from what 
I have been able to say, that both the boiler and 
superheater performed with entire satisfaction on 
this run, and the fact that the cylinders could provide 
the necessary power at a 30 per cent. cut-off, under 
what may be considered sustained maximum duty 
conditions, is only another proof of the care and 
consideration that has been given to the design of 
this fine class of locomotive. 


A noticeable feature was the 


This was well demonstrated when 
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Referring 


In conclusion, I have pleasure in expressing my 


indebtedness to Mr. H. N. Gresley, locomotive 
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engineer of the Great Northern Railway, through 
whose kindness I was able to make my observations, 
and I would also acknowledge the courtesy shown me 
by Mr. Sinclair, district locomotive superintendent at 
Peterborough, and his staff. 





Institution of Mechanical Engineers 
—Manchester Meeting. 





THERMODYNAMIC CYCLES OF INTERNAL 
COMBUSTION ENGINES. 


On Thursday last, December 23rd, Dr. W. J. 
Walker presented his paper on the ‘‘ Thermodynamic 
Cycles in relation to the Design and Future Develop- 
ment of Internal Combustion Engines ” at a meeting 
of the Institution of Mechanical Engineers in Man- 
chester. The paper was read and discussed in London 
on December 17th, and reported in our last issue. 

After Dr. Walker had given an abstract of the paper, 
Professor A. Gibson, who occupied the chair, opened 
the discussion. He observed that modern high-speed 
petrol engines, with compression ratios between 5.0 
and 6.0, were capable of giving efficiencies as high as 
90 per cent. of those theoretically corresponding to 
their compression ratio on the air cycle basis, Hence, 
even if all heat losses due to the cooling effect of walls, 
piston and all other sources could be eliminated, the 
resultant gain would only be an increase of some 10 per 
cent. on their present performance or of some 3 per 
cent. on their actual efficiency. It was true that if 
the compression ratio of the ordinary constant volume 
engine could be increased, its efficiency might be 
augmented, but a limit was soon reached, owing to 
the fact that the compression temperature became 
sufficient to produce spontaneous combustion and 
pre-ignition before the end of the compression stroke. 
One possible partial solution of this difficulty was to 
be found in the selection of fuels or fuel mixtures 
having high self-ignition temperatures. Investiga- 
tions now in progress indicated that something was 
to be expected in that direction, and that the normal 
compression of an aero-engine might be raised from 
about 5.0 to 7.0 in that way, with a possible gain in 
efficiency of about 15 per cent. 

Dr. Morley said he had always taken a very great 
interest in graphical methods of computation, and he 
then explained diagrams of his own at some length, 
and agreed with Dr. Walker that entropy, as entropy, 
was of very little value in the study and elucidation 
of gas engine problems. It was not very convenient 
in a diagram, although one might use entropy as 
entropy in the subsequent use of the diagram. He 
was interested in the specific heat values referred to 
on page 13. A diagram which he published in 1914 
was based upon specific heat data, which at the date 
of writing it—early in 1914—were, he believed, the 
latest and most reliable then in existence, and he 
included the T* term. He appreciated Dr. Walker’s 
remarks about this term being for practical p 
negligible, and it certainly simplified the calculation 
to leave it out. It was very interesting in that 
connection, with regard to the abolition of this T?* 
term, to find that a recent writer in Germany had been 
discussing a diagram for the study of oil engines, and 
he had referred to Stodola as the authority from whom 
to take the values of specific heats. He did not 
mention this T* term, so that one could only con- 
clude that subsequent to 1912 Stodola had himself 
obtained evidence which justified the dropping of it. 
He asked Dr. Walker upon what grounds he could 
justify the extension of Fig. 11 to 4000 deg. Cent. 
As far as he knew the only reliable experimental evi- 
dence stopped at about 2000 deg. Cent. After further 
discussion of curves which he exhibited, Dr. Morley 
said he looked forward with very great interest to the 
further paper which Dr. Walker had promised with 
regard to the results obtained by water injection and 
with regard to the results to be obtained by generating 
steam from the waste heat of the gases. That was a 
very interesting question, and one that had been 
studied to a very considerable extent, particularly in 
Germany and especially by the makers of large 
gas engines of the horizontal slow-speed* type. 
Some figures which were recently published might be 
of interest. They were taken from an actual accept- 
ance test of a German engine, the gas engine efficiency 
being reckoned on brake horse-power. Of course, 
the brake horse-power was not measured directly, 
but taken from the indicated horse-power with an 
estimated mechanical efficiency. The gas engine 
officiency was 28.6 per cent., and the heat utilised 
in the boilers—which were supplied with the waste 
heat from the engine—was 22.6 per cent. Assuming 
that 25 per cent, of that could be utilised by a steam 
turbine as actually effective work, that gave 5.7 per 
cent. of the energy of the original gases, giving a total 
eflicieney of 33 per cent., quite a long way short of 
the 50 per cent. which Dr Walker expected to get. 
Dr. Walker’s expectations with regard to that 50 per 
cent. were rather optimistic. Whether the figures 
he (Dr. Morley) quoted were estimated or were based 
upon actual tests, he could not say, but they were :— 
K rom the engine, 27 per cent.; heat from the jacket, 
30 per cent.; to the exhaust, 38 per cent.; leaving 
» per cent. radiation:: Of:that. 38 per cent, it was 


reasonable to expect—it had been either obtained or | 


anticipated—that 20 per cent. could be obtained as 
heat in the steam. Of that 20 per cent. in the steam, 
they might expect to get 31 per cent., or, say, about 
6.2 per cent. of the original heat, as work, if the steam 
was used in a steam turbine, giving altogether 32.2 
per cent. in work. With regard to the bearing upon 
practice of Dr. Walker’s results, he did not propose to 
say anything at the moment. He thought it should 
be clearly borne in mind that it was not always effi- 
ciency that had to be looked for. He was particularly 
interested in the large gas engine, and he was quite 
convinced that the direction in which they ought to 
seek for progress there was in higher mean effective 
pressure rather. than increased efficiency. It would 
be a good thing if they could use higher mean effective 
pressures without any deleterious effect upon the 
life of the engine even at the sacrifice of efficiency. 
That was very pronounced if one analysed the costs 
of production, because it would be found that in 
engines, of a large type at any rate, the capital charges 
formed. an exceedingly large proportion of the total 
cost for the generation of power, and that really the 
saving on those capital charges must go a very long 
way to offset a considerable advance in the cost of 
fuel or even in the cost of maintenance. 

Mr. J. Hulton said he looked upon the paper from 
the point of view of a commercial engineer. Dr. 
Morley had taken up part of the ground that he had 
intended to cover with reference to efficiency and its 
bearing upon capital cost, and the point had been ably 
presented to the meeting that efficiency was not a 
thing to be sought if it was not consistent with the 
cost per unit. Passing to the question how Dr. Walker 
proposed to obtain in practice the benefit of his 
proposed cycle, if the curve for the dual cycle, instead 
of the constant volume cycle, were examined, it 
would be seen that the prospects of efficiency in Dr. 
Walker’s cycle were only attributable to increased 
expansion, and as all engineers were aware, it was not 
a commercial proposition to expand further, The 
scantlings of the engine would require to be so big 
that it would not pay. Power was the thing desired. 
Dr. Walker had pointed out that he desired this 
power, but he was gving to obtain it by a cycle of 
temperatures much in excess of the Diesel. Now he 
(Mr. Hulton) was quite aware that cycles of tempera- 
ture could be increased at the present time, particu- 
larly in engines of the solid injection type, where the 
mixing was uniform and not local, as was often the 
case in the Diesel. Seeing that this power was going 
to be obtained by—should he say ?—the tempera- 
tures, it must be agreed that with regard to small 
engines with which efficient cooling was quite possible 
Dr. Walker’s cycle would be probably successful. 
But in large engines, where the stresses were great, 
he thought Dr. Walker would be up against a problem 
which would cause objection to the cycle. Going a 
little further with this question of power, they found 
how Dr. Walker was going to get more power. He 
was going to put more oil into the engine per cubic 
foot. That was the idea. But the question the com- 
mercial engineer asked himself was, How is it to be 
done? In small engines oil could be burnt with a 
theoretical quantity of oxygen or air, but in engines 
with the compression upon the pre-ignition system a 
different proposition altogether was presented. De- 
signers were faced with what was termed the spray 
efficiency. As the volume decreased owing to com- 
pression, they had to have an excess of air, and it 
was this point only, he thought, not the cycle of 
temperatures, that limited the output of power in 
this type of engine. In conclusion, he referred to the 
diagram on page 8—Fig. 5.. Having been many 
years experimenting on these engines, he was, he 
said, very pleased to see that curve, because it opened 
his eyes to the possibilities of this dual cycle. He 
thought he could say that internal combustion engi- 
neers of to-day were quite aware that they could get 
powers 20 per cent. and more above what they sold 
the engine at, but the spraying apparatus was delicate, 
and in unskilled hands might get out of order, so they 
left this excess power as a margin for the insurance 
of the engine. 

Mr. Telford Petrie said he had been particularly 
interested in the paper, because it brought forward 
some new values, or comparatively new values, for 
the variable specific heat. It seemed to him that the 
accuracy or otherwise of the charts, such as Fig. 11, 
really rested ultimately upon the} values which 
had been assigned to the constants of the specific 
heats which the author gave on page 13. Dr. Morley 
had shown on the board diagrams for the energy 
based on those values. He himself had also looked 
into the matter and compared the actual values of 
specific heats according to recent determinations by 
other people; and’ they more or less corroborated the 
diagrams already shown. 

Mr. G. E. Windeler said the question of the dual 
combustion cycle was very interesting, but the burning 
of more fuel would necessarily increase the tempera- 
ture, and he thought those who had to deal with the 
practical construction and testing of¥ these prime 
movers would readily agree with him that at, the pre- 
sent time they had not suitable material with which 
to construct motors to work at very greatly increased 
temperatures. In lange engines that remark applied 
particularly, as was seen by the efforts made by various 
‘designers to water-cool such parts. as were exposed 
to the' temperatures in combustion chambers, 

The Chairman said he would like to wind up the 





discussion by stating some of his own difficulties. 
In Figs. 6 to 10 it was interesting to note that the 
maximum efficiency was always attained with a value 
of the cut-off ratio equal to or slightly less than 1.2. 
That corresponded to a very slight amount of burning 
at compression volume. In the case of a compression 
ratio of 5.0, it meant that combustion was to be 
complete at one-twentieth of the stroke and with a 
compression ratio of 13.0 at about one-sixty-fifth of 
the stroke, values which would be attained in practice 
in & constant volume cycle with a very slight degree 
of after burning, after passing the dead centre. In 
view of that fact, it was a question whether the normal 
constant volume engine did not owe some of its appa- 
rently high efficiency to the fact that it was really a 
dual combustion engine operating under very nearly 
maximum efficiency conditions. Was there any experi- 
mental evidence to show that by diminishing the eom- 
pression ratio of a Diesel engine and introducing com- 
bustion of fuel at constant volume the efficiency would 
be increased, as stated on page 10 ? The Diesel engine 
in the Whitworth Engineering Laboratories of the 
Victoria University was for some little time operating 
on such a cycle, owing, he might say, to leakage of the 
fuel. valve. The compression pressure, it was true, 
had not been reduced, and the pressures obtained 
were, of course, extremely high, but the thermal 
efficiency under those conditions was distinctly less 
than under normal operating conditions. As regards 
the efficiency and mean effective pressure lines shown 
in Fig. 9, they did not agree very well with his own 
experiments on petrol engines. In his own experience, 
the product of efficiency and mean effective pressure 
was very nearly constant over a fairly wide range of 
mixture strengths, ranging from that giving maximum 
efficiency to that giving maximum power. Taking 
an American example, an engine giving a thermal 
efficiency of .29 with a mean effective pressure of 
160 Ib. per square inch, would give .38 efficiency with 
@ mean effective pressure of 120]}b. per square inch, 
instead of .32 as indicated by the lowest constant 
volume curve of Fig. 9. There were just two other 
points. The statement on page 13 that the effective- 
ness of the cooling system did not affect the brake 
thermal efficiency, except in so far as it affected the 
volumetric efficiency, seemed to require some quali- 
fication. Actual tests, he thought, showed that an 
increase in wall temperature, by increasing the 
tendency to detonation—he was speaking now of an 
air-cooled engine in particular—did reduce the 
maximum practicable value of the compression ratio, 
and hence the maximum thermal efficiency. In an 
engine "with inadequate cooling working near its 
maximum output, the thermal efficiency was increased 
by reducing the volumetric efficiency by throttling, 
owing to the facet that detonation was thereby pre- 
vented. 

Dr. Walker, in reply. said Dr. Morley suggested 
that he was rather optimistic in looking forward to 
50 per cent. overall efficiency. Of course, that 
referred to the indicated thermal efficiency. He ex- _ 
pected to get the same relative efficiency out of the 
dual combustion cycle as was got out of other cycles 
at the present day, and 40 per cent. indicated was 
certainly quite a fair estimate as far as he could make 
out. The question of mean effective pressure and the 
question of temperature had been raised by Mr. 
Hulton, Mr. Windeler and Dr. Morley. As a matter 
of fact, the amount of oil which would be burned in a 
duel combustion cycle would be less than in normal 
cycles, although they arrived at the same tempera- 
ture at the end of the cycle. He showed on the board 
what he meant. If engineers wished to work to 
high temperatures, if they wished to admit the dual 
cycle and get higher temperatures, it would be neces- 
sary to have some means of getting those tempera- 
tures. He quite saw that that would only increase 
present-day difficulties, and the only suggestion he 
could make in that respect was water injection. It 
was certainly the most effective method. 

Continuing, he said Dr. Morley had referred to the 
fact that efficiency was, after all, not the most im- 
portant point. He quite agreed. The capital cost 
of an engine mounted up very rapidly as the mean 
effective pressure diminished, and so also did the 
running cost. Therefore. they ought to aim at high 
mean effective pressures as well as high efficiencies. 
To him the dual combustion cycle was essentially a 
higher mean effective pressure cycle. They were 
always up against a snag of some kind whichever 
way they moved, and the point was to find out which 
snag was the easier to be got rid of. In connection 
with this temperature question, Mr. Windeler referred 
to the fact that a great many firms which at one time 
used water injection had given it up on account of 
trouble arising from oxidation, corrosion and so on 
—various chemical difficulties.. Most of the water- 
injection devices—that is to say, commercial devices 
—had, to his mind, been carried out very unscientific- 
ally. They had been water drips, or a certain amount 
of water was sent.in during the suction stroke from 
the jackets with various valve devices, and so on. If 
the water was injected as a fine spray, he thought a 
great deal of that difficulty would be minimised. In 
Professor Hopkinson’s well-known experiments, the 
water was put.in in the form of what might be termed 
solid injection. It, was in the form of globules when 
it struck the eylinder wall, and the whole of the heat 
was taken from the jackets by evaporation of the 





water. So, far as reports on the engines were ayaij- 
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able, they certainly did not indicate very much corro- 
sion difficulty with that method. It was quite prob- 
able that such difficulties had cropped up—one heard 
rumours of those things—-but on the engine used at 
the Manchester College of Technology they carried 
out over two hundred tests last year, and it was used 
fairly frequently for class work, showing the effect: of 
water injection, and so far as they could see the result 
upon the engine had not been harmful. | Professor 
Gibson had raised the question whether the high 
efficiency of the normal constant volume engine was 
not really due to some extent to the sloping of ‘the 
eonstant volume line. Instead-of having a constant 
volume line, it had a certain slope forward. He 
thought to a certain extent that explained some of 
the high efficiencies obtained with very high-speed 
aero-engine work. It seemed to him that the sloping 
forward of the line led-to a diminution in temperature: 
A slight slope forward gave a smaller temperature, 
which to some extent corrected the variable specific 
heat line. That was a point which he thought quite 
important. Diagrams taken from these high-speed 
engines could not be considered as very reliable, but 
some which had been obtained certainly did indicate 
that under the best working conditions there was quite 
an appreciable slope of the constant volume line. As 
a matter of fact, even with slow-speed gas engines he 
found that a slight slope forward meant better 
operation of the engine. It was not much of a slope; 
but still it meant better operation. Whether it was 
a thermo-dynamic effect or a mechanical effect; he 
could not say, but it certainly diminished the loss 
of heat and led directly to increased mechanical 
efficiency. Professor Gibson also raised the question 
whether the introduction of constant volume com- 
bustion was advantageous on a small engine working 
under constant pressure conditions. He (Dr. Walker) 
thought the theoretical results indicated that it was. 
Another point raised by Dr. Gibson was the effect of 
bad. cooling upon efficiency. So long as the conduc- 
tivity or the effectiveness of a cooling system did not 
affect the volumetric efficiency, the brake thermal 
efficiency would not be affected at all. If one took a 
east iron cylinder and an aluminium cylinder of the 
same diameter, the same stroke and bore, the volu- 
metric efficiency of the cast iron cylinder, air cooled, 
was lower and the brake thermal efficiency was less. 
Having measured the vclumetric efficiency of these 
two engines, if it were introduced into the brake 
efficiency of the two, the indicated efficienciés were 
brought to the same level. That was the result which 
he had obtained in his work. 








The Shanghai-Nanking Railway. 


Durrnc the interval which has elapsed since the 
last visit of our Special Commissioner to China— 
some six years ago—several developments have 
taken place in the railways of that country. China 
was, of course, like all the rest of the world, seriously 
affected by the European War, but she was in the 
fortunate position of not being entirely reliant upon 
imported railway metals, and thus was able to con- 
tinue work on some of the schemes already started, 
while other countries were at a complete standstill. 
Besides the new permanent way construction work 
which has been carried out during the past few years, 
some of the older lines have been considerably im- 
proved, and notably among them*the: Shanghai-— 
Nanking Railway. We therefore reprint some particu- 
lars of that line, extracted from a comprehensive article 
in the Journal of the British Chamber of Commerce, 
Shanghai, which supplement the description by our 
Special Commissioner that appeared in THE ENGINEER 
of May 22nd, 1914. 

The railway, our readers will remember, comprises 
a main line, connecting Shanghai and Nanking, 
193 miles long, with a branch from the former city 
to Woosung, on the river Yangtze, some 10 miles 
long. 

The locomotive erecting and carriage building 
workshops are situated at Woosung, about 8 miles 
from Shanghai, on the left bank of the Whangpoo 
River, where the railway possesses extensive ‘water 
frontage. The erecting shop has four lines of ‘pits, 
and one through road for materials. Adjoining this 
are the machine, smith and boiler shops, the power- 
house and the boiler-house. The machine shop’ is 
equipped with modern machinery electrically driven. 
The foundry has an area of 3200 square feet. In 
addition, there is a saw mill, a carriage repair ‘and 
paint shop, carriage building shop and the usual 
stores. A laboratory is in course of erection. Two 
20-ton electrically driven cranes traverse the entire 
Jength of the erecting, boiler and machine shops, and 
an 18-ton travelling crane is provided in ‘the carriage 
repair shop. The offices of the locomotive super- 
intendent and his staff adjoin the shops. There 
are five stations on the Woosung branch liné. Ample 
warehouse accommodation and facilities have been 
provided at Woosung on the river front adjoining the 
railway workshops for dealing with ocean shipment 
cargo. ; 

Between Shanghai and Nanking there are’ forty: 
two stations. That at Shanghai North is one of some 
pretensions. ‘There aré a spacious “booking’’ hall, 
refreshment and waiting-rooms, and extensive offices 
in which is conducted the administration and manage: 





ment of the railway. Perhaps one of the first things 
to strike the observant passenger is the extent of the 
covered circulating area, which is much appreciated 
by the Chinese passengers. The station was en- 
larged and remodelled in December, 1916, to provide 
for the advent of the Shanghai-Hangchow—Ningpo 
railway trains. The Woosung line trains are accom- 
modated on the east side of the station, where separate 
booking offices and waiting-rooms, with a platform 
having direct access to the roadway, have been 
provided: There are five main line platforms. Four 
of these form’ bays, with middle roads for the release 
of engines. The fifth has a through road to the 
Woosung branch. The fourth class, or coolie pas- 
sengers, are kept separate from the other classes as 
far as possible, and the booking offices for them are 
situated on the west side of the main station adjoin- 
ing, but quite distinct from the: baggage offices. 
The simplest design possible was adopted for the 

offices, as indeed: for all the arrangements 
for the comfort and convenience of passengers. 

The Shanghai North main line signal box is situated 
a short distance away from the ends of the platforms, 
and contains the electric staff instruments and the 
levers for operating the signals controlling the 
Shanghai—Nanking Railway and the Shanghai- 
Hangchow-Ningpo Railway trains. All the signals 
are interlocked and are electrically lighted. 

Along the western side of the passenger station and 
adjoining the public road is an extensive go-down, 
capable of accommodating 144 °30-ton wagon Joads. 
A locomotive running shed is situated on the extreme 
west of the station, and has accommodation for twelve 
main line engines. There is a machine shop attached 
for executing minor repairs. On ‘the opposite side 
of the two main lines are four cast iron water tanks 
of 10,000 gallons capacity. An additional shed on 
similar lines has been provided for the accommoda- 
tion of Shanghai-Hangchow—Ningpo Railway engines. 

Between the engine shed and the carriage shed is 
the electric power-house. ‘Two Penman Lancashire 
boilers supply steam to two 85 kilowatt compound 
Belliss engines, direct coupled to dynamos generating 
at a pressure of 440 to 460 volts. ‘The whole of the 
approach roads, offices, platforms and signals at 
Shanghai North and the goods depét at Markham- 
road are illuminated by electricity generated there. 

About a mile from Shanghai North is Markham- 
road goods station, which may be termed the rail 
goods depét for the Treaty Port of Shanghai. It is 
situated on the Soochow Creek, which runs through 
the heart ofthe international settlement, and has 
two docks, alongside which are extensive go-downs 
and ‘sidings for dealing with the traffic of both the 
Shanghai-Nanking and the Shanghai—Hangcl ow— 
Ningpo railways. At Nansiang, Kunshan and Weiting 
there is siding and go-down accommodation. At 
Soochow the railway has rail access to the Grand 
Canal, and a fair goods traffic is dealt with. Before 
the 1911 revolution, Soochow was an official centre 
of considerable importance. 

Wusih has made rapid strides within the last decade. 
It is the centre of a great silk industry, the surround- 
ing country being one immense mulberry plantation. 
Here the railway has provided extensive go-down and 
siding accommodation’ to cope with the general and 
special cocoon traffic. ‘The latter, which is at its height 
in June, taxes the facilities of the railway to the 
utmost. 

Changchow, a great trading centre, is a little more 
than half-way to Nanking. Changchow is the hub of 
the line in the night, and’ is the principal engine- 
changing station on the line. There is a large engine 
shed, with facilities for minor repairs, and the usual 
coaling and watering facilities. A fair goods and 
livestock traffic is dealt with, for which siding and 
go-down accommodation have been provided. 

At Tanyang a considerable cattle traffic is dealt 
with. A branch line runs from Chinkiang—on the 
southern bank of the Yangtze—to the Bund. The 
changing condition of the river here is a matter of 
grave concern to the railway, along with steamship 
companies, whose boats make Chinkiang a port of 
eall on their journeys to and from Hankow. WNot- 
withstanding the disabilities, however, a very large 
traffic is handled here by the railway. 

Nanking ferry is a goods depét and passenger 
station situated on the south bank of the Yangtze 
River, with a large passenger pontoon. a wet dock and 
go-downs and other requisites for the efficient 
handling of large quantities of goods. It is at this 
station that connection is made with the Tientsin- 
Pukow Railway for travellers to and from the north 
and Europe. ‘The ferry steamer waits at the pontoon 
directly adjoining the platforms, being able to leave 
with passengers and baggage complete 15 min, after 
the arrival of the limited express train from Shanghai. 
This is a vital’point in the .service which) brings 
Shanghai within thirty-six hours. of. Peking and, 
before the war, within sixteen days of London. 

‘The question of the provision of a train ferry 
between Nanking» and Pakow has been before the 
management for the last few years. Such a ‘ferry 
would avoid the present break‘ in the journey neces- 
sitating trans-shipment' of goods with consequent 


| loss of time and leakages which now take place, and 


would render possible the completion’ of the journey, 
to and from ‘the north in ‘the’ same compartment in 
which one ‘started: one’s journey”from Shanghai’ or 





Peking. Whilst it is not actually:impossible to con- 





struct a tunnel under or a bridge over! the Yangtze , 


the river bed is of sucha nature that: the cost would 
be enormous, and a train ferry appears:to be a muc}) 
more satisfactory solution: 

Nanking (Hsiakwan) is the present terminus of the 
railway. Besides a considerable passenger traffic, 
a large volume-of.goods. traffic passes.through the 
adjoining goods depét. Large engine and carriage 
sheds are conveniently situated near the terminus. 
A éonnection has ‘been tiade-at this station with the 
Nanking City Railway. . 

With the exception of the American engine which 
works the Woosung line service, all the locomotives 
are of British build. | The “A,” ‘“ B,” and)“ FE” 
classes were obtained from the North British Loco. 
motive Company, Limited, which company is also 
responsible for, two of the “‘C” class engines, the 
remainder of this class haying been built by Robert 
Stephenson and Co.., The “.D”’, and “F”’ class 
engines are exclusively of Kerr, Stuart and Co.'s 
build. . The “E”’ class, engines, shipped out from 
England four years ago, are reserved for hauling the 
up and down through limited expressed, which form 
connection with the services of the northern railways, 
These last-named. engines, which, by the way, are 
fitted. with Robinson, superheaters, are of handsome 
appearance and .are doing very good work, The 
maxim of the management, so far as goods traffic is 
concerned, is “‘ full loads and quick dispatch,” anc 
the “B”’ class engine, meets, the heayy demands 
which have been put, upon.it for dealing. with this 
traffic. The. ‘‘C.” class is a type well suited for the 
fast and local passenger services, and is a very capable 
engine. The bulk of the work.of hauling the passenge: 
trains falls on these engines. 

The. main line is now worked on the electric staff 
system, Up to recently this scheme only extended from 
Shanghai North to Soochow, but electric staff instru- 
ments, have now been installed. at all stations up to 
and including Nanking. The goods train service is 
arranged on a simple contro] system, introduced by 
the traffic manager, Mr. Wayne, and placed in charge 
of the chief traffic inspector. The majority of the 
goods trains are run:in the night, which enables a 
much better utilisation of the line and stock to be 
made. 

Whilst the railway. is beset by competition by 
water, the traffic has increased by leaps and bounds, 
and the revenue from goods traffic has more than 
doubled in the past, five, years. Chinese merchants 
are more and more realising that ‘‘ time is money ”’ 
and appreciate the rapid easy and safe, means of 
transit afforded by the railway. The rates for the 
transport, of merchandise by train bear favourable 
comparison with the charges for conveyance by boat. 
The present-day tendency is all towards speed, and 
in, catering for merchandise traffic one of the principal 
aims of the railway is that goods consigned to its 
care shall reach their destination, no matter to what 
station on the system they are consigned, the morning 
following that. on which they are handed over to 
it for transit. That the methods, adopted to 
ensure the safety of, goods are satisfactory is proved 
by the fact that practically the whole of the traffic 
is consigned at. “‘ owner’s risk,” rates, and it is very 
exceptional that traffic is, booked at railway risk. 
Claims are practically non-existent, 

At the present, time, the railway finds itself quite 
unable with the, existing rolling stock, facilities and 
accommodation. at its disposal to deal with the 
vastly increased volumes of traffic awaiting convey- 
ance to Shanghai. The stock is being worked to the 
absolute limit of its capacity. Engines are running 
between 5000 and 6000 miles a. month, or more than 
double the mileage run by other railways. 








In view of the fact that the Government of the Nether- 
lands East Indies shortly intended to spend considerable 
sums on the extension and development of State railways 
and tramways in the islands of Java, Sumatra, Borneo 
and Celebes—the 1921 programme providing for the 
expenditure of over 91,000,000 florins and the laying down 
of 962 kiloms, of new, railways—the January issue of the 
Netherlands Indies Review, the official organ of the British 
Chamber of Commerce for the Netherlands East Indies, 
will contain an authoritative article on railway expansion 
in the Netherlands East Indies, illustrated’ by maps show- 
ing present and projected railways and tramways through- 
out the island, which should be of great importance to the 
railway engineers, locomotive, rolling stock and railway 
equipment manufacturers of Great Britain. 

Unper the ‘heading “Future ‘Powers of the State in 
rélation to Railways’ and the sub-héading “ (a) For the 
Protection of the Public” immediately following, the 
White Paper, Cmd:, 787, osals of the Ministry of 
Transport .provided.that, “subject to the same right of 
appeal, the State should have power to require alterations, 
improvements, and additions necessary for public safety.” 
The reply of the Railway Companies’ Association to this is 
vuhat all necessary powers are already given by the Railway 
Employmént (Prevention of Accidents): Act, 1900. This 
Act, we would observe, was the result of the Royal Com- 
mission of 1899, presided over by Lord James of Hereford, 
and whilst’ it is intended for. the protection of railway 
servants, it follows that any measures that will avoid 
accidents to the eabdity firemen, ge of aencer 
trains will also protect the rs. The Act, in ion |, 
named certain Pakthods of Wookie on which rules could be 


‘made, but Sections 2 and‘3' authoribed the making of rules 


on’! 6ther subjects.’ “Autoriatic’ train control; track- 


Greuiting, lock-and-Dlock;! ‘and the. electric lighting of 


trains are, therefore, matters. that could, be ordered, 
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A Seven-Day J ournal. 


New Wagon Building Shops at Darlington — Naval Armaments Problem — Engineering Traile with Russia — New Water Reservoirs’ for London — An 
Engineers’ Unemployment Scheme — Miners’ Unions Leaders -- Nobel Industries Limited —— Ship Repairing Work Going Abroad — Smoke <Abate- 
ment Campaign — Unemployment Crisis at Portsmouth — Civil Aviation Developments — Textile Trades Exhibition — Amalgamation of German Electricity 
Works —~ St. Paul's Cathedral Reconstruction — Railway Rates — Sale of War Depots —- Berwick Station Reconstruction — Night Work in Engineering 


Shops and Shipyards — New Dry Dock at Esquimault — Tin-plate Trade Depression — 


New wagon building shops are being built by the 
North-Eastern Railway on a site at Faverdale, near 
Darlington. The scheme is a revival of a project 
which was authorised in the pre-war period. Good pro- 
gress is being made with the building opérations, 
which are being carried out by the Cleveland Bridge 
and Engineering Company. It is intended at the out- 
set to install equipment for manufacturing all the 
woodwork and for assembling the various wagon 
parts, but the full scheme includes the manufacture, 
in addition, of the whole of the ironwork for wagon 
building at Darlington. The capacity of the new 
shops will be equal to an output of 11,000 standard 
12-ton open goods wagons per annum. _When they 
are in operation the shops now engaged on wagon build- 
ing at York and Shildon will be available for repair 


work. 
+ *& * 


Tue latest development of the naval situation is a 
suggestion from American sources that a reduction of 
armaments could be effected by nt of the 
five great Powers. Mr. Harding, the President Elect, 
anpears to be in favour of such a policy, and Mr, 
Daniels, Secretary of the Navy, is credited with the 
statement that the huge naval construction pro- 
gramme of the United States is based on the ground 
that there is at. present no association of nations and 
n») agreement to limit armaments. If Japan and the 
United States could reconcile their views on the immi- 
geation question there would be no need, it is 
suggested, for the United States to continue the 
ambitious warship building policy which until now 


has found approval. 
* * 


Penpine the conclusion of a trade agreement 
between Great Britain and Soviet Russia it is under- 
stood that several important contracts have been 
signed for goods representing some hundreds of 
thousands of pounds. An important contract with a 
British engineering firm for the repair of Russian 
railway rolling stock is one of the deals which has 
been completed. 


* * * 


PROVISION is made in the Metropolitan Water Board 
Bill for the construction of new reservoirs at Highgate 


and Muswell Hill. 
* * & 


THE scheme of Sir Allan Smith; Chairman of the 
Managing Committee of the Engineering Employers’ 
Federation, for dealing with unemployment, has 
created a good deal of attention, and numerous con- 
ferences with Mr. Lloyd George, Mr. Bonar Law, Dr. 
Macnamara, and Mr. Arthur Henderson, the secretary 
of the Labour Party, took place during the holiday 
period. The main idea underlying the proposals is 
that employers and the trade unions should deal with 
the unemployment problem without any interference 
from the Government. Unemployment, in short, 
is to be regarded as a permanent charge upon industry. 
At present the project is in a somewhat nebulous 
stage, and it has to be decided in the first instance 
whether the burden of unemployment shall be 
shouldered by industries as a whole or by sections ‘of 
such industries or by individual firms, Although no 
official statement has yet been made, it is known that 
definite plans have been laid before the Government 
and are now receiving consideration. As in any case 
it would be some months before they, if approved, 
could be carried out, the Government is still faced 
with the responsibility of taking emergency measures 
to deal with the present situation. 

* * * 


Rumours have been current that Mr. Herbert 
Smith, the miners’ leader, has decided to retire from 
the National. Federation and to limit his activities 
to the service of the Yorkshire Miners’ Association. 
lhese rumours are not yet confirmed, but neither Mr. 
Smith nor Mr. Smillie, who is credited with having 
the same intention, have denied these suggestions. 
Chey have their origin, doubtless, in the desire of the 
more revolutionary spirits-in the miners’ trade unions 
to discard their old leaders. 

ae oe 


i THE group, of companies which is now known as 
Explosives Trades, Limited, has, changed it8 name to 
Nobel Industries, Limited. . The reason for aban- 
doning the old: title is that it is to-some extent a 
‘nisnomer, as over’ 60 per cent. of the capital. of the 
company ‘i8 ‘empléyed'in ‘the’ protlaction’ of com- 
modities other thah explosives, The combine, which 
represents the amalgamation of. more than 100 
factories, manufactures, in addition to alb classes. of 
’nnunition, bieyeles,.gas mantles, brass and. copper 
ware, artificial leather;and.a eomprehensive group of 
industrial collodions, 
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OnE result of the strike of shipyard joiners is that 
British vessels requiring repair or oyerhaul. are being 
diverted to foreign yards for the purposes of that work. 
One of the latest vessels, the work on which has been 
lost to British industry, is the .Themistocles, of the 
Aberdeen Line, which is engaged in the Australian 
emigrant trade. She has just gone to Hamburg to be 
fitted out for her next voyage. The owning company 
was compelled to take this course owing to- the 
impossibility of getting the work done within a reason- 
able time in England. It is probable that more repair 
contracts for British ships will go to Rotterdam, Ham- 
burg, and other continental centres. 

* * * 


A MEMORANDUM has just been issued to local 
authorities by the Minister of Health on the subject of 
smoke abatement. Emphasis is laid on the desir: 
ability of employing gas and electricity for cooking 
purposes and either coke-fired boilers or anthracite 
stoves for the heating of water. 

* * * 


AN unemployment crisis has developed at Ports- 
mouth. On Wednesday the Admiralty placed before 
the Dockyard Industrial Council a scheme to reduce 
by 25 per cent. the working time of the dockyard for 
a period of eight weeks and by 20 per cent. thereafter 
for a further twelve weeks. It is stated that the alter- 
native will be the discharge of about 4000 men. This 
announcement has caused great dissatisfaction in 
Portsmouth, as it is said to involve a loss in wages of 
between £10,000 and £12,000 per week. The Indus- 
trial Council has referred the question to the yard 
committees, and their decision is being awaited with 
some anxiety. 

* * * . 

THOSE who have viewed the decline of civil aviation 
with dismay for the future of the aircraft industry 
have received with the liveliest satisfaction the news 
that in the very near future the Civil Aviation Depart- 
ment will commence experimental work from its head- 
quarters at the Pulham Airship Station. Plans for 
putting in operation actual passenger services are 
now far advanced. The R36 and R 37, of which 
delivery will be made at an early date from Messrs. 
Beardmore and the National Airship Factory at 
Bedford, as well as the L 64 and L 71, will be taken 
over for flying work. The R 36 is to be fitted with a 
passenger saloon and will be used for long-distance 
trial flights, probably on the Egyptian route. Moori 
out tests are to be conducted with the R 33, which has 
been lent for this purpose by the R.A.F. 


*« * * 


ARRANGEMENTS have been completed for a. great 
exhibition of the textile trades at the Crystal Palace 
in September and October of next year: The exhibi- 
tion will be on an Empire basis‘and will illustrate the 
resources of the Dominions in raw materials as well 
as the development of manufacturing processes in the 
weaving, printing, and dyeing branches of the 
industry. 

* ok * 

TEN of the largest electricity works supplying the 
Westphalian. .industrial and .neighbouring district 
have amalgamated their interests. The chief objects 
sought are the technical co-operation of the power 
stations at present, existing in the union, the joint 
building and working of new. water. and steam power 
works on the basis of the cheapest fuel, and to ensure 
a good and sufficient supply of electricity in the future. 
The great question of the day in Germany is how to 
supply communities and industries with sufficient 
current, Bituminous coal is scarce and consequently 
there is a shortage in electricity. The quantity supplied 
by the State is insufficient and the Association has 
therefore made it its duty to take certain measures in 
order .to supply these much-needed wants. The 
Association also has.a plan for the construction of an 
enormous power station with a-coal basis of its Own, 
as well as for a large hydro-electric station. 


* * a 
Work is now in progress in connection with the 
placing in position of the.s. igirders which are, being 


utilised for repairs to the piers that support the 
dome of St. Paul’s Cathédval The decision to employ 
steel girders is a comparatively recent one, the method 
adopted in the first stage of the reconstruction of the 
piers being to, use new masonry. The work must 
necessarily occupy, some .years, as after the reinforce- 
ment of the piers|in the south transept,.which is now 
in. hand,,:has):been), completed, thosein. the north 
transept;:some of which are in a dangerous condition, 
must be strengthened. ‘Those whose business takes 
them in the vicinity of St. Panl’s will have noticed the 
considerable quantities of steel girders which have 
now been delivered and are stocked in the cathedral 
precincts, ; i 





Mining in Isle of Man — Coal Export Restrictions Lifted. 


THE Rates Advisory Committee of the Ministry of 
Transport has completed the inquiry into the general 
principles which should govern the fixing of railway 
rates, tolls and charges. A further inquiry will now 
be undertaken to consider the classification of goods. 

* * * 


Contracts have now been entered into by the 
Ministry of Munitions for the sale of four of the large 
remaining depéts in the French war zone, These are 
the engineering store depdts at Havre and Abancourt, 
the locomotive repair and railway material plant at 
Beaurainville, and the large railway material depét 
at Audruicq, the last-named being the most important 
of the-railway establishments. The purchasers are 
stated to be Mr. R. T. Hughes and Mr. Leonard 
Aldridge, but-no announcement has been made as to 
the price paid. 

* * * 

In connection with the reconstruction of Berwick 
station, on the North British Railway, a new up goods 
loop line was laid down in 1916. The second portion 
of the scheme, the reconstruction and enlargement of 
the bridge carrying Castlegate-road over the railway 
north of the station, has now been put in hand. The 
original bridge which carried the public road over the 
railway consisted of three segmental masonry arches 
of 28ft. 6in. spans on masonry piers founded about 
12ft. below the rail level, the width of the roadway 
between the parapets, including footpaths on either 
side, being about 30ft. The new bridge will be a steel 
structure of longitudinal girders with jack arching 
between carried on steel columns supported on brick 
piers on a piled foundation. There will be four spans, 
the two centre spans being 32ft. lin., while the 
eastern and western. spans are 3lft. 10in. and 26ft. 
10in. respectively. 

* * 

SomE misapprehension appears to have arisen as 
to the new conditions governing night shifts in en- 
gineering workshops and shipyards. Mr. Tom Mann, 
the general secretary of the Amalgamated Enginecring 
Union, has, therefore, explained the situation and the 
character of the agreement which has been reached 
with the Engineering Employers’ Federation. It, 
as stated in last week’s Journal, has been ap- 
proved by a ballot of the members of the Engineer- 
ing Union. The broad effect is, Mr. Mann has stated, 
to give the men engaged on night shift a substantial 


ring }inerease of wages. The agreement is national in 


character, and affects about 460,000 workers. 
* * &* 


A contract has been placed with the P. Lyall and 
Sons Construction Company, Limited, for the con- 
struction of a Government dry dock at the Esauimault 
Navy Yard at the contract price of 4,300,000 dols. 


* * 


Norices -have been issued by employers in the 
South Wales tin-plate trade which will suspend 
operations at a number of works for an indefinite 
period, while at other works arrangements have been 
made for short time working. The view of employers 
is that unless costs, of, production can be lowered to a 
material extent the whole of the South Wales works 
will have to close down. Welsh tin-plates cannot be sold 
at the lowest, prices at which they can be offered on 
the present cost of manufacture. 

co * * 

EXPLORATORY work near Ramsay, in the Isle of 
Man, has not yet resulted in the anticipated discovery 
of an extensive coal seam which is believed to exist 
at this point, but the work is being prosecuted with 
considerable vigour. This. is. not the first time that 
prospecting operations for coal have been carried out 
in the island. A seam was indeed discovered some 
years ago in the neighbourhood of the Point of Ayre. 
but at too great a depth to warrant working. The 
borings then put down resulted, however, in the dis- 
covery of brine, and the salt industry then esta- 
blished still, persists, 

* * 

REFERENCE was madé' in last’ week’s Journal to 
the impending relaxation of restrictions in the coal 
export trade. The first indication of the new policy 
is the announcement. of the Secretary for Mines that 
by reason of increased output and the waning indus- 
trial demand, coal.can now be used to a certain extent 
for foreign bunkering in the Mersey, and that foreign 
bunkers and the export of a certain quantity of large 
coal will be permitted at:the Humber ports. Exports 
from the Humber under this arrangement will com- 
menceé at once, but the restrictions on the use of local 
rail-borne coal for bunkering in the Mersey, the con- 
tinuance, of which has been a severe handicap to the 
port.of Liverpoel. will not, be lifted until about the 
middle: of January. 
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Improved Vertical Band Saw. 





THE illustration on page 659 represents a vertical band saw- 
ing machine and rack bench with the latest improvements 
and refinements, introduced by Thomas Robinson and 
Son, Limited, of Rochdale. This machine has been 


specially designed to take the place of the circular rack 


drum for the forward feed. A variable-feed speed is 
obtained by the expanding pulley gearing, which can be 
adjusted while the saw is at work and which gives feed 
variations from 5ft. to 80ft. per minute. It will be noted 
that the feed gear is anentirely separate unit, being con- 
nected to the sawing machine by chain gearing. The 
fence is quickly adjusted to and from the saw by means of 
the hand wheel shown, which wheel operates a rack and 
pinion, a locking device being provided to secure the fence 








Saw 27 lang mide. 





a physics course, and it may therefore be pardonable to 
define what sound is, because to appreciate any subject 
in its true perspective this course is necessary. 

Sound is said to be the sensation produced in the ear by 
a persistent vibratory motion when transmitted through 
a medium, Again, the fact that sound travels in waves 
which are dependent for their length and form upon the 
medium carrying them has been but little appreciated. 

Tt might be urged that what has been stated are so 
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END AND SIDE 


feed saw bench, compared with which it has the ad- 
vantage, amongst others, of being able to deal with deeper 
logs with a saving of power. 

The drawings represent end and side elevations of the 
machine and views of the variable feed gear employed. 
The saw pulleys are mounted on heavy steel shafts run- 
ning in enclosed self-aligning double-row ball bearings. 
The shafts are tapered to receive the saw pulleys, which 
are bored and secured by locknuts on a fine-threaded screw. 
Both saw pulleys and spindles are, of course, carefully 
balanced and ground true. The upper pulley, which is of 
special construction, has staggered arms radiating from a 
dished boss in which the bearing is housed, an arrange- 
ment which does away with overhang of the pulley and 
ensures that the tension on the saw comes directly over 
the centre of the bearing. The lower pulley, which is 
similarly mounted, is cast solid with the heavy rim, and 
being considerably heavier than the upper pulley, any 
possibility of the latter overrunning, when under a heavy 
load, is prevented. Fitted’ to the top pulley is a sensitive 
knife-edge ‘‘ straining ’’ device, sectional straining weights 
being provided to suit various widths of saws. The saw 
vuides are fitted with adjustable hardwood packings placed 
above and below the table. The upper guide is counter- 
balanced and supported from the fence side, so as to avoid 
the presentation of any obstruction when dealing with 
wide timber. It can be quickly opened for removing the 
saw. Provision is also made for cleaning and lubricating 
the blades, 

The tabies are built up of wrought steel plates in. thick 
and run on a number of turned flanged rollers, each having 
a separate rack which gears with a common pinion shaft, 
as may he seen in the drawings. The forward and return 
feeds are controlled by a single lever on the stand, which 
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operates a drum between a constant-speed friction drum 
for the quick return of the table and a variable-speed 













































































VERTICAL BAND SAW AND ARRANGEMENT OF 


in the desired position. The following are the leading 
dimensions and particulars of the machine :— 


Saw pulleys, diameter 54in. 
Width of saw é 6in. 
Length of saw .. .. 29ft. 
Width of front table 20in. 
Width of back .. .. 15in, 
Length oftable.. .. .. .. .. 30ft. 
Maximum depth under top guide .._.. 30in. 
Maximum distance from saw to fence .. 18in, 
Diameter of fast and loose pulleys 24in. 
Width of fast and loose pulleys Toure | ¥ 
Speed i... 0.004. se) ws 4.) S. 580 revs. per min. 
Brake horse-power required Jt 35 to 40 
Width required... .. .. 8ft. 








Sound in Engineering and Navi- | 


gation.* 
By W. D. KIRKPATRICK, A.M.I1.E.E. 


WHEN the subject of sound, for a paper for this Society, 
was first spoken of, the question was asked, “‘ What has 
sound to do with engineering ?” ‘This is a difficult ques- 
tion to answer, but the converse, “ What has engineering 
to do with sound ? ” can be replied to much more easily 
and in a very few words. Not nearly as much as the 
importance of the subject justifies. 

The whole field of the science of sound is one which has 
been left. by engineers to Professors of Physics, and is only 
associated with its co-relative partners, light and heat, in 





* Reprinted from the “‘ Transactions ’’ of the Liverpool Engi- 
neering Society by permission of the Council of the Society. 
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VARIABLE FEED GEAR 


Swain Sc., 


| obvious commonplaces that there is no need to bring them 
| within the scope of this paper, but when it is realised that 
| the carrier of these sound waves bears such an important 
| relation to both the intensity, the certainty, and the speed 
| of the message, the whole t of sound transmission and 
| the purposes for which it can be utilised, will at once assume 
| a marked change. 

Everyone is so accustomed to think of sound in air only, 
| that other mediums for its transmission have been quite 


'| lost sight of, but when it is realised that sound waves travel 


four times faster in water than in air, and in some more 
| dense mediums at still more speedy rates, sound trans- 
| mission becomes an entirely new proposition. 


Speed of Sound in Various Mediums. 


| 

| Feet per second 

| Air ball idk ea pak alte Tam Cea Ree 

Fresh water .. Pei FYOL) fies . 4,700 
Salt water » 5d pieexil i661 4's Kanto i msl OOOO 
Steel Ze. i we % oe od: benitinbonlo® Lieut thd tae 


The following simple experiment will amply repay any- 
one who has not tried it of the possibilities of sound trans- 
mission by water. If the submerged surface of a basin 
containing water is scra by the finger nail or a ring, © 
certain volume of sound will be heard, but if one or both 
ears are immersed in the water and the seraping con- 
tinued, the volume of sound transmitted in the second case 
will be a revelation to those who have not tried it. 

Water has other advantages as a transmitter of sound 
waves in addition to speed, because zones of silence are 
not experienced such as are frequently met with when using 
@ syren in fog. 

Sound waves in air are subject to atmospheric conditions, 
whilst those in water are not ; moreover, sound waves in 
water have been found to travel in beams, somewhat 
similar to the rays of a searchlight, when{out of focus it is 
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VERTICAL BAND SAW AND RACK BENCH 
THOMAS ROBINSON AND SON, LIMITED, ROCHDALE, ENGINEERS 
(For description see opposite page.) 


























highly directional’and the determination of its course can’ 


be accurately measured in a manner not possible in air. 


ing vibratory electrical currents in the microphone, which 


| can be heard in the telephones as a musica] note of the 


The best results are obtained, of course, in deep water, | same frequency as the transmitted sound. 


and where the transmitter and receiver are in exact align- | ! 
ment and no bodies are in the path of the wave forms, | to the one described. Some of these hydrophones, as they 


which, it must be noted, are capable of being reflected and 
refracted, just as light waves on a mirror. 

It is to the development of the ubiquitous submarine that 
we are indebted for much that has been achieved in the art 
of sound transmission and reception, because, as the 
importance of this method of warfare grew, so the necessity 
for communicating with friendly, and detecting the pre- 
sence of enemy, craft became more urgent. In the research 
work no possible Jine was overlooked which would be likely 


to offer a solution of these problems, and volumes would | 


require to be written to describe even a tithe of the work 
accomplished. 

In the course of the investigations it was discovered that 
all bodies moving through water have a characteristic 
note peculiar to themselves. In this way a reciprocating- 
engined. boat emits a different note to that produced by 
a vessel fitted with turbines. Twin propellers produce a 
different tone to a single screw, and so on. 

The well-known laboratory experiment of reproducing 
a sound from several similarly pitched tuning forks, when 
one is set in vibration, has its counterpart in the method 
employed in picking up sounds produced by vessels either 
wholly or ially immersed in water. 

To equip a vessel to receive these vibratory waves, steel 
diaphragms carefully insulated from all internal vibration 
by means of rubber sheeting, are inserted into the ship’s 
plating with the outer surface in contact with the water 
well below the water line. The holes to receive these 
diaphragms are cut about a jin. diameter larger than the 
diaphragm itself, and the india-rubber is designed to pre- 
vent all internal vibrations from affecting the microphone, 
which the diaphragm carries rigidly attached to it. This 
microphone is in the circuit of an electrical battery and 
head telephones, with a result that any sound waves which 
impinge upon the surface of the plate, produce correspond- 


} 
| 
| 


| 


This apparatus has been used in many forms in addition 


are termed, being arranged to be towed singly, some in 
pairs for directional determination work, whilst others 
were arranged to be rotated, being mounted ina heavy lead 
casing, and fitted with baffle or screen plates, so as to 
ensure that the direction of the sound waves could be 
ascertained. 

The construction of them does not present any out- 
standing engineering difficulty beyond that inherent to 
delicate electrical apparatus on board ship. When fitted 
into the hull of a ship, two are used. They are placed as 
far below the water line as possible, and symmetrically 


| opposite each other with regard to the hull, so that when 





| used for directional work the best results can be ob- 


tained. 

The detection of passing vessels at five miles can easily 
be accomplished in deep water, but the intensity of the 
received sound varies with the type of ship. With a 
trained ear an eccuracy of about half a point is possible 
in the determination of direction in the open sea. 

This apparatus is, of course, primarily intended to receive 
the characteristic sound waves produced by any mechanic- 
ally propelled vessel when moving through the water, and 
it is of interest to note here that had submarines remained 
the noisy creations that they were in 1914, the hydro- 
phone would have easily driven them off the seas, but for 
very obvious reasons and by devious methods that noise 
had to be, and was, eliminated. 

If it is intended to produce a sound of a specific character 
either for recognition or signalling purposes that is where 
the engineer comes into the question, and it will doubtless 
be recalled that it is due to a very worthy member of this 
Society that we are indebted for the combination fog 
signalling devices now in use in so many large vessels. 

Where the problem has to be attacked beneath the 
water, although immensely increased efficiency is at once 








apparent, the difficulties to be overcome also multiply at 
an alarming rate. 

Many and varied have been the schemes used to create 
the necessary vibration for sound transmission. Amongst 
those may be mentioned the Wrightson syren, in which a 
stream of water of about 30 gallons per minute is used, 
with a motor to rotate a cup perforated with holes, which 
operates as the ordinary syren. This is a very powerful 
device, but requires rather a large pump to produce a 
sufficient disturbance necessary to produce sound. At first 
sight, the electrical solution would appear to be the one 
most likely of success, and several] too hastily considered 
schemes of magnets supplied with alternating current 
acting directly upon a diaphragm fitted into the ship's 
side have been tried with very indifferent success. The 
fault with this arrangement is that the diaphragm is only 
pulled in towards the magnets and relies entirely upon its 
elasticity to resume its normal relation to the plate, and 
apparently the diaphragms get either tired or lazy after 
being pulled about for a while, because the power absorbed 
during a prolonged signal is very excessive. 

It is to an American that credit is due for the most 
efficient electrical sound producing device extant, the 
Fessenden oscillator, as it is calied. This machine consists 
of a in. thick steel diaphragm fitted into the ship's hull, 
with a vanadium steel stud screwed rigidly into the centre 
of it. This stud has two steel discs threaded on to it, 
which in turn support a thick copper cylinder, the whole 
being kept quite rigid by a nut on the end of the stud. 
These constitute the moving parts of the oscillator. 

The fixed portions are (1) solid steel core wound on the 
outside with two layers of wire, and (2) a solid steel yoke, 
which is in two halves and surrounds and encases the 
whole machine. The oscillators are provided with two sets 
of electrical windings. One of them consists of a coil in the 
form of a ring, which is supplied by direct current from 
this ship’s mains, while the other is a winding on the fixed 
core, which is wound one-half in a clockwise direction and 
the other half in an anti-clockwise dirsction. 

This core winding is supplied with alternating current 
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from a special alternating-current generator, and during 
transmission the action is as follows :— 

The alternating current eauses the magnetie lines to 
move sideways, which induces by “ cutting action” a 
current in the copper cylinder. The result of this current 
is that the magnetic flux becomes distorted, so that the 
cylinder is forced to the left. The next half-cycle of 
alternating current produces a distortion of the lines in 
the opposite direction, which causes the cylinder to be 
forced to the right, and thus a vibrating motion, having a 
period or frequency equal to the alternating current, is 
set up. So much for how it works, but how to make it 
work when fitted is another matter. 

At this point the most important factor in the whole 
tield of sound work has to be considered, namely, the 
syntony or tuning of the oscillator to the frequency at 
which it is required to work. 

This process of adjustment or tuning can be explained 
by considering some well-known examples of resonance. 
If a heavy pendulum is suspended it can be set into violent 
oscillation by even a puff of air, provided that the succes- 
sive puffs are applied just when the pendulum is ready to 
receive them, neither before nor after. 

Another well-known case is found in any high-speed 
vessel running at so-called critical speeds,. when excessive 
periods of vibration at regularly recurring intervals can 
be observed. 

These coincidences are due to resonance taking place 
between the period of the engines and the ship. Many 
other instances could be cited of windows shattered by 
organ music, &c. 

In order to produce a maximum of vibration in these 
oscillators the period of the vibrating parts must exactly 
correspond with the period of the alternating current 
supplied to vibrate them. 

A very remarkable proof of this can be seen by reference 
to the curve which connects the power used when signalling 
with the frequeney, when the current absorbed drops to a 
very small value as the point of resonance between the 
natural frequency of the mechanical parts and the elec- 
trical current is reached. 

The actual method of determining the frequency at 
which resonance shall take place is not in the thickness of 
the diaphragm, as might be expected, nor in the weight of 
the moving parts as a whole, but in the thickness, and 
therefore the musical frequency of the steel dises support- 
ing the copper eylinder. 

These dises are most carefully turned to gauge and then 
afterwards tuned by reference to a standard, care being 
taken to leave a little in hand because of the impossibility 
of using them if perchance they are thinned too much. 

It is of interest to note that the reduction of the 
queney of the whole is effected by thinni these di: 
which is in substafice equivalent to mcreasing their na 
frequency. Si pe a 2 : “ j 

The f acy chosen for these machines to work at is 
540 cycles in water, which is equivalent to treble “ C” 
on the piane scale, and the note produced is rather like 
ae produced by a tin whistle when heard in the receiving 
telephones. el 


This nae is chosen for several reasons, but. the 
most useful one < 


to respond te it, and one of the harmonics, 1080 cycles 
per second, and also a number of ship water noises, are 
about that frequency. 

These oscillators ean be used for ion as well as 
transmission, but before considering their use in this way 
it may be well te consider what a transmitted sound wave 
is, because but few have paused to think what a wave form 
or wave length really is. For the practical consideration 
of wave motion it is not essential to introduce complicated | 
mathematics, although this is so frequently done. 

A wave is essentially a harmonic movement in which the 
considerations of time and space only are necessary, and 
it matters not if it is a sound wave, a light wave, a heat 
wave, @ wireless wave, or even a wave in water. Con- 
sider a man walks four miles per hour, taking 130 
$y ioc a what is his wave length? Approxi ly 
a. éIt. 

Now, if he reduces his wave length of 2-7ft. he wilt 
require to increase his frequency if the speed of four miles 
per hour is to be maintained. 

Wave forms can be divided into two classes, damped and 
persistent. The waves formed on the surface of still 
water when a pebble is dropped into it are of the damped 
character, because the amplitude or depth from the crest 
to the normal line is a decreasing quantity. The waves 
formed in the open sea due to a constant wind pressure 
are of a persistent character, persisting so long as the dis- 
turbing agent continues. The sound waves emitted by a 
bell are damped, while those from an organ pipe are per- 
sistent. 

The sound waves emitted from an oscillator are per- 
sistent and have a certain definite amplitude so long as the 
power is supplied. 

Sound waves have a definite frequency which deter- 
mines the pitch, and a velocity which is dependent upon 
the character of the medium through which the wave is 
passing, so that the length of a sound wave can be actually 
determined. 











540 cycles per second 


Frequency 
4900ft. 


Velocity in salt water 


; V 
Wave length... ...  .. s- |= ——, nearly 9ft. 


Having thus a definite sound wave form transmitted it 
remains to pick it up. - This, as previously stated, is done 
by the distant oscillator in the following way. The direct- 
current coil is supplied with current, thus securing a power- 
ful magnetic field through the copper cylinder, and because 
the diaphragm is in contact with the water the sound 
waves strike it, causing minute movement of the copper 
cylinder and discs to take place, and in turn causing minute 
currents to be induced in the cylinder. This current is 
conveyed either directly or through an amplifier to a pair 
of telephones, where these variations can be heard as a 
musical note. 

To return to the question of resonance, it naturally 
follews that the response will be greater if the incoming 
waves are of the same frequency as the natural period of 
the receiving machine. 

In all vessels fitted with these oscillators two are used, 
and, like the hydrophones, they are fitted as much below 
the water line as possible, consistent with the diaphragm 


being approximately vertical. They are also placed 
symmetrically opposite each other with regard to the hull, 
so that. the best results can be obtained when, used for 
directional work. 

If the curvature of the hull is very marked at the only 
position available care is taken to have the horizontal line 
of plating flush rather than the vertical. This obviates 
some of the troubles due to water noises caused by eddies 
passing the diaphragm when running at any speed. 

Tt has been found that signals are received better from 
positions in advance of a listening ship when under way 
rather than astern of her. This is probably due to the 
interference to the wave forms caused by the action of the 
propellers on the water. 

The dead-beatness and control of the transmitted sounds 
with these machines is accomplished so exactly that Morse 
signals can be transmitted at speeds up to twenty words 
per minute if necessary. 

Although this apparatus was primarily designed for 
naval use, the general utility of machinery of this character 
must be at once apparent. By its means vessels could be 
warned from dangerous coasts at much greater distances 
and with greater certainty than is possible with the most 
powerful fog signals known. Moreover, it is not really 
necessary to have any special designed listening apparatus 
for this purpose, because at, say, three miles the signals are 
quite audible in any quiet compartment below the water 
line when using a metallic rod in contact with the shell 
plating to receive them, the hull acting as a diaphragm and 
responding to the impulses received through the water. 

The subject of sound and all connected with it is so 
vast that it has been a matter of great difficulty to know 
what to include within the scope of this paper, but it would 
hardly be complete without some reference to some of the 
devices using sound which have been perfected during the 
war for navigational work. The most useful of these com- 
mercially is probably the leader gear, invented by Captain 
Manson, for guiding vessels through any channel by means 
of a cable laid on the bottom along the track which it is 
desired to follow. This cable is supplied with alternating 
current at any predetermined frequency from the shore, 
and the aetna § usmg the apparatus has two frame coils 
about 4ft. square, one over each bow, inclined at an angle 
of about 15 deg. to the vertical. These coils must be fixed 
ashort.distance away from any ironwork, but otherwise are 
very easily fitted and can be unshipped when not in use. 
The ends of the coils are brought inboard to a change-over 
switch, an amplifier, and pair of telephones on the bridge. 
Phase ers offe by.“ listening n” on the two coils 

ternatively, i j being stronger on the side of the 
shi feane ae che ite.” op << 

j difference in the strength of received signal is 
ee poening a ull on the li 

which surrounds any cable carrying 
current, the coil remote from the source not 
same strength of magnetic field as the one uni ed by 
the action e steel structure. Several forms of relay 
are possible with this apparatus to avoid the use of tele- 
in 


of 


If such a device were in use on the Mersey, for example, 
it would be possi i 


different note in its telephone. i 
Frequencies of about 500 cycles per second have been 


gear, as already stated, has a standard 
frequency of 540 cycles, but it is to the greater realm of 


but which are beyond the range of hearing, that the 
further ents of this science must be looked for. 
‘It has been that beams of sound having frequencies 
from 5000 to 100,000 cycles per second are the most power- 
ful: both for direct transmission and echo detection 
purposes, but if is not possible to give any detail of this 
apparatus in this paper. 

If some of the possibilities in sound transmission 
detection and ranging can be appreciated by what has 
been said, the purpose of the author in bringing this subject 
to the notice of the Society in an endeavour to answer the 
question, “What has sound to do with engineering ?” 
will not have been in vain. 








The New District Railway Cars. 


Wirs the object of establishing an eight-car train service 
during the hours of the heavy rush traffic, the London 
District Railway placed orders some time ago for.one 
hundred cars of a new type. The cars comprising the first 
train went straight into service last week, and the remainder 
will be delivered at the rate of four per week until the 
hundred cars are completed. The makers of the new 
rolling stock are the Metropolitan Amalgamated Carriage, 
Finance and Wagon Company, Limited, of Birmingham, 
and, the electrical equipment, has been provided by the 
British Thomson-Houston Company, Limited, of Rugby. 
Views showing the exterior and interior of the new stock 
will. be found on page 662. 

The cars are lit. wider than, the old District cars, 
9ft. 6in. overall to be exact, the body width haying been 
extended almost to the limit of the step board of the earlier 
type. The sides of the cars are curved instead of being 
straight, and the length of each car is 8in, greater than 
that of the old stock. The roof is arched instead of being 
of the clerestory form. The colour of the cars is engine 
lake, a much deeper shade than the old vermilion. In 
order to ensure easier riding, better springing arrange- 
ments and much larger bogies have been adopted than 
in the older designs. 

The motor coaches are of increased power, which fact 
will, of course, give a much higher acceleration at starting 
and increase the running speed, enabling the train to 
attain a speed of 45 miles per hour on “ non-stop” runs, 
Improved braking equipment has also been installed, so 
as to secure more rapid and even stopping. Close atten- 
tion has been paid to the illumination of the cars, the 





light being evenly distributed by means of opal reflectors. 


red and green lamps, for example, being arranged | 
7 relay to give a continuous visible indication | 
the *s position with regard to the track of the 
diaphragms have a liking | cable. , 


¥.services along prescribed tracks by using |im 
requencies and, therefore, each receiving aj — 


eee 


found to give very satisfactory results to this apparatus. 
The Fessenden. 


motions equivalent to what is known ag sound, | 


The new cars, by reason of the added width, are much 
more roomy than the old. There are no straps, but 
hand rails and vertical pillars are conveniently placed at 
points near the doorways, and open spaces so that stand. 
ing passengers may have support. In the flooring, the usual 
wooden slats are replaced by linoleum. At the end of 
each car there are large oval plate-glass windows. Tho 
arrangement of the doors is, perhaps, the most important 
feature of all, from the point of view of the travelling 
public. Each trailer car has threedouble sliding doors 
on either side, each of which doors is wide enough to allow 
two to enter or leave the car side by side at, 
one time. e old type of ‘‘ vestibule ” at either end of 
the car has been dispensed with, and in the new cars tho 
doors are spaced at equal intervals along the side of the 
coach, so that in whatever part of the car a passenger may 
be seated he will always have a door conveniently near him. 

On the motor cars and control trailer cars, in addition 
to the three double doors, single doors are fitted at the 
ends of the ears. These doors will also be available for th. 
use of agers when the cabins are not occupied by 
the operating staff of the train. gee 

An eight-car train of the new stock will give the equi- 
valent of fifty-two single doors throughout its length for 
the use of entering or leaving the train. The 
provision of these facilities for alighting and entering will 
still further reduce the time taken in loading and unloadiny 
at stations, and will thus accelerate the operation 01 
individual trains and enable more trains to be run. 

It is the *s intention, for the relief of the “rush 
hour.” congestion, to set up in place of the present five, 
six, or. i ‘seven-car trains, @ regular service 01 
eight-car trains. This policy will mean, both for th» 
travelling public and the railway staff, a great lighten. 
of pressure during the busy periods of the day. |: 
may be noted that the new eight-car set will be made u), 

f two self-contained onents of five and three cars 
respectively. It will thus be possible to operate one por- 
tion of tie igen train whe five-ear train during thw 
slack hours, while the three-car portion can b> utilised 
for service at the same time on certain local sections of the 
line where traffic is light. This practice will com ji: v 
economy of operation in the slacx hours with gr:\.) 


increased efficioney in Cealing with peak-‘oad tra: -. 


1 Vv fot AZ. 

MACHIN ER FOR ° ae HEDJ 

A COMMUNICATION has been received by the Department 
from the office of his Majesty’s Con. 


) British market for the required if 

ue ‘out that, although the Hedjaz 
ed condition, it is a ay awakene:| 
great possibilities. ere is, it is 
of its being able to purchase tlic 
articles mentioned, and as it.is considered highly desirall, 
that these orders should be secured for British manutac- 
eee would be | able for interested firms to culti- 
vate this new field'in which other countries are at present 
endeavouring to obtain a footing. His Majesty’s Agent 
at Jeddah would be glad to receive from United Kingdom 
manufacturers catalogues and price lists descriptive of the 
above-mentioned iances, so that he may bein a position 
to introduce British-made plant as requirements arise. 
Communications should ‘be addressed--to -his Britannic 
Majesty’s Agent, British Agency, Jeddah. 


yet inas 








SPANISH MOTOR CARS. 


A company entitled the Sociedad Espaiola de Automé- 
viles Landa has been organised in Madrid, and has put on 
the market’ a four-cylinder car, which is considered to 
embody all the features necessary to capture the Spanish 
market. Spain does not at present possess the dlements 
indispensable for the practical construction of cars in 
all stages, and the Landa company does not actually 
manufacture the constituent parts of its cars in Spain, 
but has devoted its whole energy and capital to the organi- 
sation of a model finishing assembling establishment. 

The Landa chassis are built in Spain with American 
material, but they are claimed to unite all the good 
qualities of the most. modern type of car without having 
the defects of the American products. As soon as the 
parts are received in Spain, they are, it is said, sub- 
jected to the most scrupulous examination, after which 
they pass through the various processes of finishing, 
adjustment, &c., all of which are carried out with par- 
ticular care in order to obtain the very best results possible 
from the material employed. The motor has: cylinders 
98 mm. in diameter, with a 127mm. stroke. It is said only 
to consume 12 litres of spirit per 100 kiloms., and to give 
the car a ap hing 100 kiloms. per hour. The 
cars are fitted with the Zenith carburetters and the West- 
inghouse electrical equipment. A number of chassis is 
now being built by the company, while the materials for 
200 more are on the way, and it is hoped ultimately to 
turn out 1000 cars yearly. : 








A WIRELESS station has been ogee Bp me 
Tahiti, for the purpose of opening up communication wi 
Bordeaux. The results achieved up to the present, how- 
ever, have not, it is reported, been satisfactory, and 
further attempts will be made after a more thorough 





survey of atmospheric conditions has been carried out, 
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Railway Matters. 





‘Tue goods traffic carried on the British railways during 
the four weeks ended October 10th amounted to 27,006,843 
tons, an increase of 266,931 tons, or 1 per cent. as compared 
with the preceding four weeks. 

A Reuter message from Vancouver states that the 
Canadian Pacific Railway Company is restoring its loco- 
motives and steamships to coal burning instead of oil fuel 
owing to an acute oil shortage. It is said that the oil com- 
panies are unable to supply the 70,000 barrels required 
daily. 

A Trial is to be made on the South African Railways 
of the “D. and M.”” process of cleaning locomotives. 
The engines are cleaned by a high-velocity stream of 
water, oil and air. It is claimed that an engine can be 
well cleaned in from eight to twelve minutes by two 
operators. 

Tue number of new locomotives put into traffic on 
British railways during the present year to October 10th 


was Ni which bape be set 229 completed con- 
demned, during 
the “ni, period, was was 21,17 and 77 and ihe num malcom yc 
from 12,608. Wis ouaaen bask boon 
ed from rane otha increase in stock 
of eae as compared with January Ist, 
was 24,441, 

A hing vos, the Public Service Com- 


mission, First i im te by th State, to inquire into 
automatic train control, has decided that it will give no 
consideration to any schemes that need contact devices on 
the track, as it is desired to avoid any bstorer oe 
tions in the electric zone of the er ork Central Rail- 
road. Such complications obviously might arise from the 
shoes used in the third rail electrical supply and from stray 
electrical currents. 

THE directors of the Hull and Barnsle xy Railway Com- 
pany have made a provisional agreement for amalgamation 
with the North- Ret Railway Company, in accordance 
with the Ministry of Transport’s scheme. It is” 
Pe Fi onap Fy pr tags oe Ae og the Hull 
and Barnsley ae invested £100,000 
in 19 ache, ad has the 2 cat aod 
The incorporation °° Barnsley with 
North-Eastern makes the monopoly the Hull Corporation 
wished to destroy. 


IN @ 
which 


some 
Advogate and the- 
for inStance, far that Hay cane Yo bon tn 
railway centre. The of has ag 
that before anything of the sort is done there will be a full 
and complete inquiry — 

Tus directors of the North-Eastern Railway have 















passed, and issued pay a minute dissenting 
from the an as oan down in the letter of 
December 8 from ay ’ Association. 
They pemedes a the proposals of the Association as tc 
grouping woul ct tice on the ¢ony t 
PARRY ee te on the 3 and indus ry of | 8 
sory ee orth-! rr ope shortly | 
their on the ab before the J ogre Ss 
district, ot nts mentioned in the 
tion's Hatter the dire ‘are in general agreement. 

THE ntage of the average number of locomotives 
available for work to the average number in stock of the 
sixteen principal British railways was, for the four weeks 
ended, 15th last, as follows :—North Staffordshire 
88.78, ; 84.61, South-Eastern and Chatham 
34.09, London, ton and South Coast 83.42, Great, 


Eastern 81.23,” North British 78.76, Midland 77.81, 
Glasgow and South-Western 73.64, Great Central 71.31, 
Lancashire and Yorkshire 71.07, Taff Vale 70.27, London 
and North-Western 69, Great Western 67.13, London and 
South-Western 65.59. These figures are derived from 
the railway statistics for the four weeks ended September 
12th, 1920, whieh contain a footnote to-the-effect-that-in 
computing the number of engines available double-manned 
engines have been counted once only. 

THERE is now a prospeet. of the resumption of work on 
the Hudson Bay Railway, which needs only 92 miles of 
construction to complete a short cut across the narrow 
end of the globe. The line, states the Scientific American, 
will reduce the distance from Calgary to Liverpool by about 
1350 miles. The deep-water development of the harbour 
at Port Nelson, consisting of an artificially constructed 
island, situated near the outer edge of the tidal flats, about 
two-thirds of a mile from shore, connected with the main- 


land by @ bridge of seventeen spans, has created some 

sition from those whofavoured Port Churchill for the alway 

terminus. The island as built is now one nail 

length and enclosed on all but the deep-water face by 

timber erib retaining works, and the interior has been 
filled with material dredged from ven site of the 


deep-water wharves and channel. ‘The 
interim ‘withton account of the war. Sr 


figure dq 
£5, 197,82 , 
ec £2, 096 Aap 


cam " rE 265.318 ist) oo tegen pn i 
tires r chairs 

sleepers, £1,245,471 (£298,255) ; iistelinioous poetusneate ts 
way, £2,176,879 (£724,300) ; total permanent way, 


£8,965,309 (£2,886,816). The weight of rails exported 
was 120,252 tons bag 215 tons), and of chairs and metal 
sleepers 57,935 tons (20,549 tons). During November 
alone the sent to India were of the value of 
655,792, making @ total of £3,244,329 for the eleven 
months ; those sent to countries in South America other 
than the Argentine were of the value of £76,067 and to 
South Africa £42,000. The rails sent to India during 
November were of the value of £163,771. 


80,000 hadi peer: 
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Union: y rife, gaan wor! 
Western T _ von Company, @ 





Notes and Memoranda. 


J ee 


EXPERIMENTS have been in progress in America for 
some time past to determine the value for rail-making 
of the Hadfield sink-head ingot process. According to 
Engineering News Record, rails manufactured from ingots 
supplied by Hadfields Limited are now in test service, 
and ultimately should show whether better wear or greater 
safety against fracture is obtained. In this connection, it 
is stated in a recent report on tests carried out in America 
on both ingots and rails by Dr. G. K. Burgess, of the 
Bureau of Standards, that the Hadfield ingots were 
decidedly superior to the others in uniformity and freedom 
from piping or segregation, that they required only 13 per 
cent. as against 26 per cent. top discard to eliminate piping 
and segregation above 12 per cent., and that the rails 
compared about the same as the ingots. It is not known 
whether the service results will similarly favour the Had- 
field ingots, but Dr. Burgess concludes concerning the 
Hadfield type, ‘it is maintained that its adoption would 
be a a. in the right direction in view of the present heavy 

and property losses on American railroads.” 


sy na water of the 
PEst. _ These , States Power, have been 





< ten has certain rights 
relating to navigation on the Rhine, the plants will neces- 
sarily be erected some distance from the banks. The plans 

provide for a canal running parallel to the Rhine, which 
Wilh taal She pour stations. The total cost is estimated 
at 350,000,000f., of but will probably be very much higher. 
The power thus obtained will be used for supplying the 
mining district of the French East, especially the Briey 
district, It is to be noted that the Versailles Peace Treaty 
declares that the water power of the Rhine along the 
German-French frontier is common property of both 
countries. In the case of new power plants, the country 
huilding-them has to recompense the other country up to 
half of the value of the produced power, either by supplying 
power or by the money equivalent. 


Tae pyrophorice alloys of cerium and iron were th® 
subject of a paper recently presented to the American 
Electrochemical Society: by Mr. A. Hirch. The cerium 

depended, the author stated, on the residues from 
the gas-mantle industry. Formerly these residues were 
considered waste products, but the entire output is now 
utilised im the manufacture of flaming ores, special glass, 
alloys. These latter alloys were those 
used in # which so largely replaced the ordinary 
match during the war. A brief outline is given in the paper 
of the methods of making the alloys, the author stating 
that the process, which was electrolytic, was one of the 
most peculiat known. The starting point was a mass of 
metals of the cerium group, which was soft but tough, 
could be cut by @ strong knife, and was not yrophoric. 
This mass was melted alloyed with iron, the latter 
forming obowaee sates ‘of ) a yop | oa alloys 
could be prepared w c! e flame or a shower a 
Magnesium and gin’ po for special purposes. The 
sd on the brittleness of the alloy 








pyrophoric q ality 
and its hn kis The three properties of the 
point, a high affinity for 


rogen, and a high density, seemed to 
sppleations for deoxidising molten 






well-known spy c Ekim kernels of commerce 
are bo the. of the African oil palm. 
: ° fleshy pulp which surrounds the nuts. 
Both = erials are Sogn »duced from trees growing 
wilda ig ages , and “oma in British 
WwW ‘eA tried, 4 where the 


one. 
Large quantities of palm oil are Ted a as food in West 
Africa, and, in addition, many thousands of tons are sent 
annually to the United Kingdom and other countries, 
where the oil is used for making soap and candles, and to 
some extent for the preparation of edible fats. There is 
also a large export trade in palm kernels, the oil of which 
is largely employed in the margarine industry. The valu- 
able nature of these products obtained from the wild oil 
palm in West Africa bas led to trials being made elsewhere 
in the cultivation of the palms in properly kept plantations. 
Success has been already obtained on such plantations in 
Sumatra and Malaya, where the palm grows well, and it is 
probable that in the Eastern tropics the African oil palm 
will become a plantation crop of great importance. In an 
article on the African oil palm, dealing with all aspects 
of the subject, in the current number of the Bulletin of the 
Imperial gg it is shown that an oil palm plantation 
may be expected to yield larger profits than 
those obtainable from coconuts. 


Ar a recent general meeting of the Western Telegraph 
Company, Limited, the chairman, Sir J. Denison-Pender, 
referred to the connecting cable in which the company is 


interested, but which the United States Government will 
ni The chairman 


Seren ot lene in the United States. 
poe the last moment, howéver, both companies were 
i ie een et the American Government refused 


shjection being Gas the Western 
being that the Western 


in Fare etion with the 
itish company holding 
exclusive rights from the Government of Brazil for sub- 
marine cable communication. The British company, 
however, states that it holds no exclusive privileges for 
ternational cables ; the rights are for cables connecting 
in which Brazil herself is alone interested. 
It is hoped, however, that communication will shortly be 
made, the two sections joined up, and a new service of 
traffic then opened between Brazil and the United States, 
but it may not be by the route originally contemplated. 





Miscellanea. 





PROPOSALS are being considered in France for the con- 
struction of a canal which will extend from the port of 
Dunkirk to the basin of Saarbriicken, and permit the 
navigation of boats up to 600 tons. The length of the 
canal required is approximately 600 kiloms. _ 


A COMMENCEMENT has been made with the construction 
of the Strubklamm power station in Austria. The work, 
it is anticipated, will be completed in December, 1921. 
The total cost will be 54 million crowns, which will be 
covered by a loan of the municipality of Salzburg amount- 
ing to 80 million crowns. 

Tue Turkish Government has granted a concession for 
a term of fifty years for the construction of a hydro-electric 
station for the irrigation of the Valley of Sakaria, in the 
region of Broussa, Asia Minor, and to supply power to 
various industries, such as flour milling, cotton ginning, 
manufacture of oil cake, &c. 

Ir was stated by Colonel Prescott at a recent meeting of 
the Institution of Municipal and County Engineers that 
the heat ted in the dust destructor at Eastbourne 
was sufficient to drive compressors for the sewage, which 


was tide-locked in normal times. Five hundred pounds 


sterling per annum was saved in coal. 

Ir was stated at the annual meeting of the Internationa! 
Railway Fuel Association at Chicago that the life of a 
boiler fred with coal is about 10 per cent. greater than 
one fired with oil, while the life of the tubes is about 40 
per cent. higher in the coal burners. This statement is 
the result of experience gained on the Santa Fé system 
where one-half of the locomotives have been constructed 
or converted to burn oil. 

Tue report of the Krupp Works at Essen for the year 
1919 to 1920 shows a net profit of 79,000,000 marks. No 
dividend will, however, be paid, and the profit will be 
used for the improvement of the works and for the benefit 
of the workmen employed. The report points out that as 
a a romilt of the Versailles treaty, no war material has been 

in Krupps works during this year for the 
first time in two generations. 


Tue Canadian Government has accepted from the 
Imperial Government a gift of nine of the airships used 
during the war. These airships comprise two of the coastal 
Star type of 200,000 cubic feet capacity, carrying a crew 
of five each, two twin-engined “ §.8.,” fitted with 75 horse- 
power Rolls-Royce “ Hawk” i and five “S.S. 
Zeros.”’ It is proposed, states Canada, to use the airships 
for survey and forest fire patrol work. 

Aw additional expenditure of £324,000 has been sanc- 
tioned by the Nottingham Corporation on the new power 
station, the total expenditure on the first section 
to £1,193,000. The original estimate provided for two 
10,000-kilowatt sets, and the installation of an additional! 
'20,000-kilowatt set was recommended on the ground of 
economical production. A further sum of £30,000 is to 
be bonbwed | for the extension of underground mains. 


In the half-yearly report issued by the Air Ministry, 
which is concerned with the progress of civil aviation, it is 
stated that the wireless direction finder apparatus installed 
at Croydon has proved its value in enabling aircraft to 
correct their course in thick weather, while the equipment 
of aircraft with the — me is found to be of 

iderable tion. In this comnection, 
; hy and telephony are 
Croydon, Lympne, Castle Bromwich, Man- 
chester and Renfrew. Electric landing Jights for indicating 
the direction of landing are being installed at Croydon 
aerodrome, and trials are being made at the same place 
to test the value of powerful searchlights as a means for 

discover aerodromes. 


helping to disco 
In connection with the report that the Ford Company 


‘was in negotiation with the firm of Ehrich und Graetz, 


Berlin, for the establishment in Germany of works for the 
production of motor ploughs, the Berliner Zeitung learns 
from the latter firm that the report is correct. It appears 
that the motors will be imported from America, but that 
the other parts of the ploughs will be produced in Germany 
according to Ford specifications. The complete ploughs 
will then be assembled in German factories built or bought 
by the Ford Company. For the time being only ploughs 
will be manufactured, but the eventual production of 
motor cars also is contemplated. During the first year 
only ten or twenty ploughs will be turned out daily, but 
it is hoped to increase this number considerably in two 
years time. - 

THE experience of users of energy produced by hy dro- 
electrical generating plants in France is likely to throw 
some doubt upon the practical benefits to be derived from 
the extensive programme of water power utilisation which 
it is p to carry out all over that country. During 
the summer electrical distribution companies had to reduce 
supplies to consumers during times of drought, and the 
recent severe weather so far restricted the available 
hydraulic po..er that the companies could only supply 
customers in rotation three or four days a w2ek, with the 


result that a number of factories depending entirely upon 


wer had to run short time. As msaufacturers 

osc lle pa rely upon supplies, they must submit to 

ee cerpleasete wk bas or provide against them by installing 
back upon in emergercy. 

age instrument for ascertaining the temperature of a 

chimney at various depths was recently described in our 

contemporary Power. The consists 


electrical 
cannot 


American apparatus 
of three tubes extending to various depths, and enclosed 
in a long, 


ted steel case. These tubes end in bulbs, 
and are filled with alcohol. At the upper end of the insiru- 
ment are three dial temperature indicators, each con- 
nected to a tube. The scales on the dials range from 32 deg. 
to about 200 deg. Fah., and are coloured black up to 
120 deg., but upwards from that temperature the colour 
is excessive heats. If several of these 
devices are forced into a coal pile at. varying depths and 
in different localities, very accurate information can be 
gathered for the whole of the pile. It is stated that instru- 
ments employed at intervals of 50ft. have proved very 
effective. 
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The Admiralty and Research. 


Ir has in the past been a matter for reproach that 
the military services showed themselves slow to 
appreciate the great potential vaiue of research, and 
of the economy which must eventually result from 
the expenditure of a reasonable sum on scientific 
investigation. There can be no doubt of the value 
of research when well directed, since we have before 
us, as instances, the completely equipped and well- 
staffed laboratories of many American engineering, 
scientific and industrial firms, whose experience is 
that the results of one important discovery are capable 
of defraying the whole cost of the research establish- 
ment fot many;years. Appreciating this. fact, the 
Board of Admiralty decided, many months ago, that 
a Research Department wasa necessary part of the 
scientific organisation of the Admiralty, and decided 
to establish it near the National Physical Laboratory. 
In this new building, which, it is hoped, -will be 
completed and occupied by the spring of next year— 
1921—-will, be concentrated a large proportion of the 
scientific research on physical subjects, which has 
to be undertaken in order that ‘the elucidation. of 
the problems which are confronting the Navy may 
be ‘continued, and in order that Great Britain may 
not lag behind other countries in the application of 
the latest scientific discoveries to the needs of defence. 
The work will be under the immediate direction of 
Mr. F. E. Smith, F.R.S., whose appointment as 
Director of Scientific Research to the Admiralty has 
recently been announced. 

This appointment, it is to be noted, does not affect 
the organisation or conduct of existing naval experi- 
mental stations, but rather supplements them, for 
it is admitted that Departmental experts, though 
often having-many years of specialised training and 
experience behind them, are not in the best. position 
to realise and adapt to their own needs the valuable 
discoveries which are being made in the various 
branches of science. One of the duties of the Director 
of Scientific Research is to ensure that all develop- 
ment work proceeds in full knowledge, of the latest 
scientific discoveries, for, however academic a piece 
of research may seem, it is certain that, sooner or 
later, practical and useful application will be found 
for it. The Director of Scientific Research is in con- 
stant touch. with scientific work and workers .of all 
kinds, whose researches have a bearing on subjects 
which are of naval interest, and it is in order that 
special problems of naval importance, but which are 
otherwise of limited usefulness, may receive imme- 
diate attention, that the Research Laboratory is being 
constructed. Con the nature of the work 
which isto. be carried. out, at. Teddington, we, are. 
unfortunately unable to say much. It may, however, 
be stated that, although many of the investigations 
are secret, yet the results of others, such as those 
relating to acoustic signalling and leader gear, are 
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TT ran 
even now being published, so that the benefits which 
research in those directions is bringing to the seaman 


may be more fully ‘appreciated: It may not be 
generally known that an apparatus'is already ap- 
proaching the trial stage, which, when perfected, will 
give on a dial continuous indications of the depth 


654 | of water beneath a ship, whether she is in motion or 


at rest. Those who know the labour, inaccuracy and 
delay which were inseparable from the old systems 
of wire sounding will understand what an enormous 
advance this achievement represents. One of the 
chief reasons among the many which led to the 
adoption of the Teddington site for the new laboratory 
was its central position with regard to important 
centres of research and scientific thought, its closeness 
to the National Physical Laboratory and to the head- 
quarters of the Director of Scientific Research at the 
Admiralty. During the war; a different policy was 





669. followed, and research stations were often hidden 


away in obseure and distant. corners of the country, 
where their work might be carried. on with the least 
fear. of interference or observation: _Though Ted- 
dington is not onthe sea coast, there need, we are 
assured, be no fear that its work will drift away from 
the requirements of the Navy, or that the thoughts 
| of the workers will not. be fully in tune with those 
of the sailor. Arrangements, we are.glad to know, 
are being made whereby a constant exchange of 
information will be kept up between the existing 
naval. experimental. establishments at, Portsmouth 
and elsewhere, and the Director of Scientific Research 
and his staff, whilst naval officers are to be given 
opportunities for visiting the Laboratory and seeing 
how the way is there being prepared for them in 
advance. Furthermore, it is;the admirable: intention 
to allow civilian scientists, who have perfected devices 
as far as possible in'the! laboratories, to visit naval 
ports and go to sea in order to supervise. the initial 
trials of the devices which are the result of their 
efforts. 

Intelligent observation df the papers and of the 
variety of the opinions which have been evoked by the 
publication of the Jutland reports, can only lead to 
one feeling, and that is one of uncertainty as to what 
the future holds for naval power. Capital ship or 
submarine ? Gun or torpedo ?., No one can tell ; but 
all who think will agree that. we cannot lenger rest 
secure in our islands, relying only on the natural 
rae of our seamen and ‘our ships to protect us. 

t is-our clear duty to help them by all those means 
that. scientific. knowledge alone can offer, and 
to 'give such facilities for research that we may bes 
found ready and prepared for any of the great changes 
which to-day or to-morrow may bring forth. 


A New Locomotive. 


In our issue of May 7th last we described in some 
detail a new locomotive’ ‘placed in service''on the 
Great Northern Railway, and built more particularly 
for hauling heavy and fast goods trains, and to-day 
we place before our readers general drawings of this 
engine in the form of a two-page plate. The partieu- 
lars which we gave in ‘our previous impression, 
together with the drawings now published, will 
furnish all the information’ necessary im order to 
appreciate fully the’ construction and design of these 
engines. The article which appears this week—one 
of the series entitled ““ Locomotive Footplate Experi- 
ences ’’—describes a run recently made on one of 
them, when hauling a heavy train composed of eighty 
loaded wagons and a brake van between Peterborough 
and London, a run of 764 miles. In view of the some- 
what remarkable characteristics of these locomotives, 
we propose to touch upon their salient features and 
to refer briefly to their performenga: as exemplified 
in Mr. Poultney’s' article. 

One of the first points which attracts ‘attention is 
the large size of the boiler when compared with the 
wheel arrangement, and we ‘believe we are right in 
saying that it is’the largest in point of overall dimen- 
sions and in point of heating’surface that has yet been 
fitted to an eight-wheeled engine: in this country. 
Moreover; its” constructionis ‘unusual, inasmuch 
as the barrel section is formed from’ one plate ; in 
fact, there are only five different plates in the entire 
shell. The large diameter ofthe boiler—a very 
noticeable feature—is necessary in order to accom- 

nodate the great number of tubes required to absorb 
‘the heat liberated in the fire-box, which is of con- 
siderable size, its heating surface being 182 square 
feet. The total tube surface, including the: super- 
heater, is 2126 square feet, the ratio of proportion 
between the two is therefore:11.7,and as the evapora- 
tive power per square foot of heating surface is pro- 
portional to the ratio between the fire-box and tube 
surface, the’ boiler having’ proportionally the larger 
fire-box giving the higher evaporative rates, it will 





at once be seen that the boiler under notice will have 
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' very similar, that of the 2-8-0 engine being 31,400 lb. 


a bigh evaporative capacity per unit of heating 
surface. The amount of water evaporated per pound 
of coal depends upon the proportion between the 
total heating surface and the grate. The larger this 
ratio, the greater the economy for equal rates. of 
firing, and, conversely, the smaller this ratio the 
higher the rate of evaporation ; but in the latter case 
losses due to the higher temperature of the gases 
discharged into the smoke-box lower the effieiency. 
The proportion adopted for the new Great Northern 
locomotive ‘is 82.5. This figure is arrived at by 
dividing the heating surface of the boiler and .super- 
heater by the grate area, and we judge from the 
figure obtained that this boiler should be an econo- 
mical steamer. 

Turning from the boiler to the cylinders and motion, 
two points of interest may be noticed ; -one, the use 
of heat-treated steel for the motion parts, and the 
other, the adoption of an early cut-off for full gear 
working. In America the question of alloy steel as-a 
means of reducing revolving and reciprocating weights 
has received a large amount of attention, and neces- 
sarily so, for the use of cylinders of 28in. to 30im. or 
more diameter, with steam pressures of usually 200 Ib., 
has made it difficult, especially in goods or “ freight ” 
engines, to find room in the wheel centres for the 
necessary balance weights. We have before us as 
we write some particulars of the weights of the motion 
parts of certain engines in which the substitution of 
heat-treated motion for ordinary steel parts effected 
a saving in weight equal to 17 per cent., the piston 
loads per pound weight of the motion parts being 
increased from 52.7 1b. to 63.51b. by the use of 
alloy. steel forgings. An examination of the motion 
details of the Great. Northern engine shows at once 
the lightness of the various rods. We particularly 
draw attention to the crossheads and their guides. 
The latter are of the three-bar type, which we may 
point out is largely employed on the Pennsylvania 
Railway for express locomotives. By its use‘an 
extremely light crosshead can be obtained, and 
although the bearing surfaces are rather restricted 
on the backing side, this, we hold, can hardly be 
assumed a disadvantage for main-line engines, which 
naturally do most of their work in forward gear: 
Turning now to the second point, the use of an earlier 
point of cut-offin full gear working. Mr. Gresley: is, 
in our opinion, perfectly right in adopting it, as by 
such a course he gets the full benefits of having more 
than two'cylinders. At the end of 1916 the Pennsyl- 
vania system placed’a new design of goods locomotive 
in service, having the valves arranged to give a maxi- 
nium cut-off of 50 per cent.; and in order that sufficient 
tractive force might be exerted, cylinders 30}in. by 
32in. and a steam pressure of 240 lb. were adopted, a 
trick port being arranged in the valve liner to enable 
the engine to start when the valves covered the ports. 
As is well known, the water rate increases rapidly for 
all rates of expansion between 50 per cent. cut-off and 
full. gear working, and the restricted cut-off was 
adopted in order to produce a more economical engine, 
and to enable the cylinder capacity to be increased 
relatively to the heating surfaces. The Great Northern 
engine No. 1001 has its valves set to give a maximum 
cut-off of 65. per cent., and owing to its having three 
cylinders, excessive cylinder diameters. need not. be 
used in order to produce sufficient. tractive force to 
absorb a proper percentage of the adhesive weight. 
Furthermore, owing to the use of three cranks, trick 
ports in the valve bushings.are not required. 


We have turned up the particulars of the large 
2-8-0 three cylinder engines introduced previously for 
hauling heavy coal trains. A comparison of the 
designs proves of interest. If we take the engine 
weight per square foot of equivalent heating surface 
as a basis for comparison, we find the new engine’a 
little heavier, the figures being 641b. and 62 Ib. 
respectively ; on the other hand, as 7.9 per cent. of 
the total surface, including the superheater, is in the 
fire-box in the case of the 2-6-0 engine, as against 
6.45 per cent. in the case of the 2~8-0 type, it, will be 

seen that per square foot of surface the 2-6-0 engine 
has the more powerful boiler. The relatively high 
percentage of the total heating surface which is, pro- 
vided by the fire-box might have been attained. by 
reducing considerably the tube surface, but. that 
course was not followed in this engine. The grate 
areas of the two engines are almost identical, being 28 
square feet for the new design. and 27,5. square feet 


in the 2-8-0 engines. The ratio of proportion between | 


the total heating surface and grate is 91.5 for the old 
and 82.5 for the new engine—a figure higher than is 
usual for eight-wheeled engines, and one which shows 
that there is ample heating surface in proportion, te 
the grate. Both engines stand! on almost the same 
wheel base, which is 26.3ft. for the 2-8-0, engine, 
giving a weight per foot of 6480 1b. The 2-6-0 engine 
has a wheel base of 25.16ft., the weight per foot run 
being 6380 1b, The tractive power of the engines is 
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and of No. 1000 30:000Ib.j‘and for No. 1001 this 


figure is 28,500 lb. The adhesive weight for the | 


2-8-0 engine is 66.6 tons, and the new engines carry 
60 tons on the coupled axles, the adhesive coefficients 
are therefore much the same, From the above 
analysis, it will be seen that the new six coupled 
engines are practically equal in power to the 2-8-0 
engines, and that although they stand on a shorter 
wheel base, the weight per foot run is actually less. 

~The account we publish of a trip made on the foot- 
plate of engine No. 1001 shows that the boiler and 
superheater met fully the demands made on them 
by the cylinders. On the portion of. the journey 
between Peterborough and Hitchen the engine main- 
tained an average running time speed of 30 miles 
per hour. During this period of the run the regulator 
was full open, except when running down hill from 
Abbotts Ripton to Huntingdon at 35.6 miles per 
hour, when it was about one-half open. The cut-off 
throughout was 30 per cent., and the boiler pressure 
was kept at from 170 lb. to 175 lb. per square inch. 
Under these conditions, we may assume that the mean 
pressure would be about 40 per cent. of the boiler 
pressure. The tractive force per pound of mean 
effective pressure is 197 lb., and the horse-power 
developed would be, therefore, 1070. Taking the 
total equivalent heating surface as 2511 square feet, 
the horse-power output per square foot of heating 
surface is 0.42, or in other words about 2.4 square 
feet of equivalent heating surface were sufficient per 
indicated horse-power. An interesting pomt brought 
out is the drop in pressure between the regulator and 
the steam chests ; at low speeds this drop was about 
10 Ib., ewhilst at higher speeds it amounted)to about 
15 lb. This pressure drop is,’ of ‘course, dae to the 
piston speed, being dependent on the volume swept 
out by the pistons before the peint of cut-off, as the 
greater the volume displaced per unit of time, the 
more rapidly must the steam flow through the steam 
connections and superheater in order to keep up the 
pressure in the steam chests. The pyrometer readings 
are also instructive. They indicate clearly the 
relationship between the power output and degree of 
superheat, and they also show that the superheater 
was at all times large enough for the work it had to 
do. It maintained a steam temperature of 650 deg. 
or more. We regard this new locomotive as an 
excellent. example of modern designing. It is one of 
the most interesting locomotives which have been 
built for some time. 








The Gas Turbine Ship Climax. 
A NEW. YEAR’S EVE VISION. 


I rounp Mr. Joram: J. Jepson on the bridge of the 
Climax. “‘ Always delighted to see you gentlemen of 
the Press,’”’ he said, cordially, when I had introduced 
myself. “‘Come to see my ship, have you? Well, 
Sir, I don’t want to appear boastful, but she is just 
top notch. I guess the mereury can’t’ Zo any higher 
in the tube without bursting the end off. She is just 
IT. We know the value of a good Press, and if you 
could mention in your article that the Climax is IT, 
the company would be just tittilated to dissolution. 
You are right, Sir,”’ he continued, catching my glance 
round the bridge. . “‘ I believe this navigating chamber 
is positively the final concatenation of upper case 
syllables.” 

It did indeed present a remarkable departure from 
the bridges to which I was accustomed. Imagine a 
small but comfortable room or office, neatly furnished, 
with pictures on the walls, a table in the centre, book- 
cases, easy chairs, an electric radiator, a wireless 
tele-kinescope—which has now practically replaced 
the telephone even at sea—and a buffet.. The only 
touches of the ocean were the view from the bay 
window of leaded glass and some nautical.terms on a 
large board covered with electric switches. In the 
centre of this board was a circular panel, on which 
was an arm which appeared to be capable of rotation. 
I recognised in it the electrical helm-controller with 
which visits to other recent vessels had made me 
familiar. 

“Yes, Sir,” said Mr. Jepson, in answer to my 
inquiries, ‘“‘ the ship is entirely manipulated from this 
station. The electric tiller is there in the centre for 
use in emergency. On the last trip to Liverpool and 
back I only touched it just to turn her round in 
harbour. The Wireless Leader does the rest... Mar- 
vellous?, Yes, I suppose it is marvellous; but a 
perfectly natural evolution from the Leader Cable of 
1917. Given direetional wireless. and what could be 
easier. . . . No, Sir, the binaural telephone for 
leader work is as dead as handwriting. What the 
ear can hear, electricity can apply. By use of ther- 
mionic valves the Herzian waves dispersed laterally 
fron the wireless leader are enabled, through suitable 
relays, ‘to control the tiller and) steer the ship. ‘Com- 
pass? © Yes, I believe there is a gyro. somewhere on 





’ board. I guess it must be under one of the beds, 
I’ve never seen it.’ 

‘“* These things ? ”’ he contigued, as,L inquired about 
a couple of dials on the’ switehboard, “ these things are 
—one minute till I put on my glasses—oh, yes, these 
things are just a hobby of the owners. . They aren’t 
any use, but they do ne harm, and the Press likes us 
to have them. They are sounding dials. They show 
the depth of ‘water beneath the ship at all times. | 
generally hang my cap on one. These other switches 
are for a variety of purposes, as you may see by their 
natnes. That's a Maxim iceberg detector.” TI noticed 
such familiar words as “‘ Boat Drill” over a group of 
switches, ‘‘ Port and Starboard Motors ”’ over a puir, 
“Water -Tight Doors ”’ over a large set, whilst yet 
others were labelled “Tiffen,” ‘‘ Lunch,” “* Dinner,” 
‘* Bar,” and,. one, that. intrigued me most of all, 
‘“* Bed Making.” 

A host of inquiries was on my lips, but Mr. Jepson 
interrupted them by proposing a turn round. the ship, 
at the same time shding a panel—-by a bell push 
and exposing a lift. In an instant we were on deck 
level and, stepping out, found ourselves on @ moving 
platform which carried us rapidly aft. Leaving the 
platform about» ’midship, we descended by another 
lift to the engine-room—a most attractive compart- 
ment, very elegantly decorated in the Augustus John 
period. The centre of the floor was occupied by the 
four gas turbines, which I was assured were revolving 
at one thousand turns @ minute and developing ten 
thousand horse-power each. They :were, coupled 
direct to alternators, but it is no exaggeration to say 
that the plant was inaudible. Mr. Jepson explained 
to me that he was just turning them round before ho 
started for New York... ** You. can’t hear them. run- 
ning,”’ he said, *‘ but I should like you to hear them, 

stop:”-He- pressed a button and by degrees-Ibecam« 
conscious of the accumulation of other sounds: the 
muffled noises! of! a big city, distant trains) the trams 
on the wharf, the cranes,.and so on. He looke: 
paetified , by..my,. astonishment, ‘‘ In the old days,” 
e explained, “the sea-going engineer slept sound!) 
through the noise of his engines running, but awoke 
when*they stopped. ‘The psycho-analysts explained 
all that, and the physicists produced the solution. A 
common or dominant note was found for the mixture - 
of sounds, whieh, strikenormally upon the ear. 1t. was 
as easy as falling off a tight rope to discover a note 
which would exactly:eounter them.’ Here you have 
a perfect example of what the scientists call sound- 
interference, and’ silérice “résiilts, just as darkness is 
produced ~ “familiar-experiments onthe inter- 
ference of light waves, dystart the engines again, and 
as they reach speed the noises fade away, and now 
there is absolute’ silence, once moére... Here is the 
interference tuner. By revolving ‘this pointer I can 
produce or diminish ‘the noise. He turned it, and my 
heart rejoiced: to hear for’ a moment the familiar 
whir of the motors and generators; and then he brought 
it back slowly. to silence again. | “‘ We could make it 
automatic,’ he said, ‘but it’s scarcely worth while. 
The Board of Trade insists on us having. two engi- 
neers on. board.,and they must have something to do.” 

Passing aft round the enormous gas turbine casings, 
we approached another partition, which opened at a 
touch, and traversing the motor-room, whiéh “pre- 
sented few remarkable features. came to. the hydraulic 
propeller chamber. Here were grouped the eight 
twelve-stage highansperyrs, eonte;tugal pumps which 
impelled the water at’ Tb. presstiré for the four 
hydraulic projectors, the inner flanges of which could 
be seen on the ship’s plating at the stern. Mr. Jepson 
called my attention to the gas ejectors which emerged 
froma huge silencer occupying the centre of the room. 
and were coupled to the hydraulic ejectors by branch 
pipes. 

Leaving the main engine-rooms, as they are still 
called, we, ascended by a lift and were carried still 
further aft. by. the moving platform to.a deor marked 
** Steering Geaz.’’. Here.we entered.a plainly furnished 
room panelled .on both sides., .Mr. Jepson. pressed a 
button and the paneéls’slid back, exposing the contro! 
apparatus. He apologised for being unable to exhibit 
the gear at work, but explained its amazing details to 
me. Here were the thermionic valves of which he 
spoke on the bridge, arr d in groups on port and 
starboard, As long, he told me, as the steering aerial 
which connected the two masts was beneath and 
parallel to the wireless ray no current passed through 
the valves ; but immediately it departed to right or 
left one of the valves'respondéd and, throtigh suitable 
relays, actuated the electro-hydraulic tiller. . The 
details of the device are extraordinarily fascinating, 
but it would be impossible to do justice to them with- 
out numerous sketches and more space than I have 
at my disposal. 

We mounted by lifts to the boat deck, and Mr. 
Jepson 6xplained to me in a few words the method of 
launching. the ©” lifeboats from 
the “Bridge.” I exclaimed with astonishment at 
the number of ‘boats, and he replied that, as specified 
by one of the first Acts of the late Labour Parliament, 
there was one to every ten passengers. That salutary © 
measure, he assured me, could only:-have been effected 
by an energetic’ Press campaign. Over each boat 
was a sign which could be illuminated at night. By 
these signs the. passengers were.led to their proper 
boats in an emergency. I observed also a large horn 
near cach boat, and. on inquiry learnt that.it-was.con- 
nected to a.gramophone, which; could be operated 
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from the bridge. A suitable series of expressions for 
boat drill was provided on the records. 

We then visited some of the cabins, and Mr. Jepson 
tossed a bed up and, ‘pressing a switch, showed me 
how it was entirely, re-made in a few moments by an 
electric. mechanism. I recalled the, switch I had 
noticed on the bridge, and, still feeling, greatly 
intrigued by this device, was about to make some 
inquiries when I found myself ascending rapidly to 
the dining saloon, -A complete description of this 
sumptuous apartment has already appeared in the 
Hotel Owner and little need be said about it here. T 
noticed thatthe tables were continuous, and I under- 
stood from the description that courses were served 
on a conveyor running the full length, from which the 
diners took whatever they fancied as it moved slowly 
past. Avlower compartment of the conveyor received 
the soiled plates. 

We then visited the anti-rolling and anti-pitching 
chambers, and Mr. Jepson explained to mo how the 
energy absorbed by devices in preventing rolling and 
pitching was converted by suitable means into electric 
power, Associated with this apparatus, he informed 
me, the owners were now considering the fitting of a 
combined wave and tidal motor, which had been made 
possible by the most reeent revelations of Einstein. 
The company, he added, was so anxious to meet, as 
far as possible, the wishes of the Press for the utilisa- 
tion of the forces of Nature for the benefit of man, that 
they would not hesitate at the expense. 

All this time I had not seen a single sailor or steward, 
and I ventured a, word of surprise, “* There aren’t 
any,” said Mr, Jepson. “‘I run this ship with three 
assistants. Wehad a staff on one trip, but owing to 
an energetic Press campaign against the iniquitous 
imposition of stewards’ tips were obliged to give them 
up. . + « Must you beoff ? Come to the bridge 
and have a cocktail before you go.’”’ We ascended 
by the inevitable lift, and as we travelled forward 
on the moving platform I remarked on the absence 
of funnels. ‘‘ Quite so,” said Mr. Jepson. . “‘ As 
we have to dispose of between 150,000 and 170,000 
cubie feet of gases every minute we could have 
done with a couple of large funnels, but the 
Press was dead against us. ‘It had said the funnel-less 
ship was coming, and it.just had to come. That was 
all there was to.it.” 

We had now reached the bridge 6nce more, and, pass- 
ing across to the buffet, Mr. Jepson pressed a button 
and “an electric appliance mixed a couple of “‘ Roman 
Candles,” and placed them before us. Wehad barely 
finished them when others were ready, and when this 
course had continued for some time I suggested to Mr. 
Jepson that he had probably got his elbow on the 
push. My surmise proved to be right. 

We were exchanging farewell courtesies when a 
slight buzzing was heard. ‘‘ Who’s that ?”’ said Mr. 
Jepson,-with his finger-on a bell push. “‘Interria- 
tional’ came the reply. ‘‘ Speak,” said Mr. Jepson, 
and at once a picture of the Eiffel Tower appeared on 
the mirror of the wireless tele kinescope. ‘* The Press 
Government has been defeated on its Aerial Poster Bill 
and has resigned,”’ said the Eiffel Tower. The shock was 
too much for my host. He turned suddenly pale, 
reeled back with outspread arms against the switch- 
board, and slid to the floorin a dead faint. In his fall 
he moved all the switches. Then everything appeared 
to be happening at once. I heard the engines go up 
to full speed, the water-tight doors shut with a hiss 
and a clang,,.a fog, horn.started a series of fearful 
blasts, all. the. lights| went..on, the iceberg detector 
got busy, the derricks started removing the hatches, 
and the ¢latter below ‘decks proclaimed the serving 
of meals at @ prodigious pace to*ghostly thousands, 
whilst from a cloud of feathers which swept. out 
through the port holes it was clear that bed making 
was being carried on with more energy than dis- 
cretion. .Away,at the stern, mixed, with a foaming 
white wake, a dense oily black smoke. struggled to 
the surface, and the ship yawed to port and starboard, 
straining at her cables, in obedience to the thermionic 
steering gear. IT stepped hurriedly to the ‘side and 
dropped rather than slid into my longshore boat, 
and even as I did so the strident iteration of sparks 
from the, radio-house could be recognised as. the 
flurried 8.0.8, ..We had scareely cleared the vessel 
before an astonishing babel arose from.all the gramo- 
phone horns, and‘in another instant boat after boat 
was swung out and dropped into the water. 

In the inextricable confusion I was glad to find 
myself being rowed ashore by a salt of the old school, 
whose only comment on the appalling events that were 
crowding around me was that he didn’t hold with these 
new-fangled notions,.and the Aquitania was. good 
enough for him. 











Tw the Government report on the New Zealand railways 
for the year ending March 3ist, 1920, it is stated that the 
net profit for the-year totaled £1;647,420 tompared. with 
£1,680,057 for the previous year.,..This net revenue is 
equal to a return of'4.53:per cent. .on the capital invested 
in the lines om traffic.and. 4:12 per cent. on the capital 

in the opened: i The mileage 


with 160d. for the previous year. Deducting the. working 
expenses per train-mile from these figures, the net earnings 
per train-mile were:53.28d. compared with 54.03d. for the 
previous twelve months. 


pared | burning of oil. 


Railway Power Plants and Their 


/Management. 


Raitway stationary power plants at locomotive and 
carriage works and at terminals were the subject ofa report 
resented at the annual meeting of the American Railway 
ectrical Engineers’ Association a few months ago. For 
plants of less than 1500 boiler horse-power water-tube 
boilers are, considered. uneconomical on account of high 
cost and the labour cost necessary, to keep them in good 
condition. The horizontal return tubular boiler is recom- 
mended, as its first cost is relatively low,.it is easy. to 
operate and maintain, and with a properly designed fur- 
nace it is an efficient and peak buam is pycisi producer. The 
6ft. by 18ft. boiler of 150 horse-power rating is a good- 
sized unit for flexibility and economy, and_ batteries 
should never consist of more than two boilers. 

Two kinds of soot blowers are used for such boilers : 
the rear end blower and the front end blower. The former 
has the advantage of blowing in the direction of the 
draught. On the other hand, it rests in the back end of 
the boiler, where the tem tures are high, and though 
it is sup to be pulled adh Gato & resent so as to be out 
of the direct path of the hot gases, this is apt to be for- 
gotten. The front end blower is attached to the smoke- 
box doors and owing to the lower temperatures it can be 
installed so as to place the elements much nearer to the 
tubes than in the case of the rear end blower. 

In hand-fired plants of this kind provision must be made 
for burning any kind of coal, so that as a rule:it’is poor 
policy to design a plant that will work efficiently with 
only some icular of coal. For this reason it is 
advisable to set the boilers high, build a roomy combustion 
chamber, and install suitable grates. An experienced 
fireman does not like a dumping grate. He would rather 
clean his fires through the firedoor, and he is likely to do 
so even if a dumping grate is provided. A rocking grate 
is recommended, provided that the bars do not lift too far 
up into the fuel bed ; in such case the bed will be broken 
and the esh and coal mixed, causing trouble from clinker- 
ing. Steel chimneys are more economical than brick or 
concrete for these small plants, and for installations not 
exceeding six boilers—or six batteries of two boilers each— 
there should be a separate chimney for each. boiler or 
battery. This plan avoids possible trouble in the case of 
adding more boilers. The height should be not less than 
100ft., as it is easier to reduce the draught with a damper 
than to increase it with a steam blower. 

Feed-water heaters should be of the open type, in which 
the water pours down over trays, with the exhaust steam 
rising in the opposite direction. The advantages are that 
the pressure is low ; they are easy to operate ; the steam 
and water are in intimate contact, thus elimimating loss 
of heat through conducting surfaces su¢h as are found in 
closed heaters ; the steam is condensed and pumped back 
to the boilers, thus reducing the amount of scale-forming 
compounds. The duplex boiler feed pump is recommended 
where the plunger type is to be used, but the centrifugal 
type is the idea for this service. 

Air compressors for a plant of this size should be of the 
two-stage engine-driven type, and for those with a capacity 
of 2000 cubic feet and over the compound steam end is 
recommended. For the electrical generating equipment 
steam turbines are.preferable im a railway plant, as the 
maintenance eost is low, while the large amount of exhaust 
steam required for heating in winter makes the high steam 
consumption of-turbines an advantage rather than an 
objection. - For contimuous current ~ 250: volts should be 
used, or 440-volt three-phase for alternating current. The 
latter is preferable, any continuous current required being 
obtainable readily with motor generator sets. 

An exhaust steam system for heating the shops and 
building’s. is. one.of the most important and economical 
features of a railway plant in the central and northern 
sections, and is one good reason for railways to generate 
their own power, even. when avery attractive rate for power 
may be offered by a central generating station company. 
It is necessary. , hawarses, to have a ponies ane qcegeeste 

uipment and to. haye it properly ins d an in- 
eb Otherwise it may be a source of continual ae | 
and large loss... DT a 

For xailway..power plants rated at over 1500 boiler 
horse-power water-tube boilers of 200 to 350 horse-power 
are adyoeated, this size being such, as to afford flex bility 
of service while.large eno’ to keep the idle investment 
charge at a. minimum.) With a plant of this size the force 
is usually large enough to.keep the tubes well cleaned by 
the hand lance, and there will be sufficient supervision to 
see that the tubes are kept clean. Experiments have been 
made with cleaners or soot blowing devices, but they have 
not been very satisfactory with this type of boiler. There 
will be.one large chimney as a rule, but each boiler should 
have a damper in its connection to the chimney or. breech- 
ing, so, that. its draught can be regulated according to 
load conditions. ;.This; damper should be operated from 
the firing floor. ae 

A mechanical stoker is an economical and labour-saving 
device for ts of over 1500 boiler horse-power. ; 
kind of available. will determine the type of stoker to 
a large extent, but throughout the middle and western 
section the chain grate or travelling grate has been. used 
extensively and successfully in plants of this kind. Among 
its advantages are ease of operation and repair. | 

Oil fuel has assumed very great importance during the 
past few years, and the continual rise in the price of coal 
is likely to. bring oil into still more direct competition. As 
to burners, the report refers to the great number of 
patented. devices,.and states that a home-made . burner 
based. on. common, sense ideas may. give results as econo- 
mical as those of a high-priced patented device, Steam is 
generally used for atomisation, but low-pressure air has 
been. used with suecess. Any burner that will atomise 
the oil efficiently, with a minimum of steam consumption, 
will give economical results, but it is well to remember 
that, oil can be.burned—or rather used—more. extrava- 
gantly. than almost any other commercial fuel. 

Furnace ign has much to do with the economical 
© use of air which has been pre-heated— 
usually by passing through ducts in the furnace and floor, 
side.walls or..arches—does much to increase the efficiency 
of oil-burning furnaces. this fuel is used with return- 





tubular boilers care should be taken to direct the flame 
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downward, for if the flame is allowed to strike the boiler 
‘ if ily in the vicinity of a seam—trouble is sure 


" | wit } ) ie) an im t 
ane LD tt nS a 
designed. - While smoke. is usually an indication of ineffi- 
cient operation, there are many eases where smoking is 
excessive but the efficiency is very high. However, smoke 
should be overcome if possible, and without resorting to 
expensive equipment. Turning quantities of steam into 
the furnace or chimney does not necessarily cause the 
smoke to be consumed or the efficiency to be. increased, 
as it simply dampens the smoke as dust is damped before 
sweeping. Smokeless combustion requires merely, the 
proper relation of air and unburned gases and the main- 
tenance of. a sufficiently high temperature during eom- 
bustion of the gases. 
tr mixing of air and gases involves usually a 
admission of air.. Maintenance of the necessary 
temperature is accomplished usually by brickwork in the 
form.of secondary arches, and bridge walls, wing arches and 
smoke arches. Care must be taken to provide for control 
of the secondary admission of air, or great damage and 
loss of..efficiency may result. Allowance must be made 
also for loss of draught resulting from smoke arches and 
secondary arches. 

The ‘‘ duteh oven ’’ or outside furnace is one of the first 
considerations in a problem of smokeless sombustion, but 
many coals will not give good results in this type of furnace. 
The furnace temperature is always high, and this is undesir- 
able with coal having ash of a low fusing point, as the fuel 
bed will be turned into a slag bed, causing endless trouble 
and lowering the efficiency. Furnace temperatures should 
not be higher than is consistent with the fusing point of the 
ash, but combustion chamber temperatures should be as 
high as can be reached. 

Foreed draught will increase the capacity of any furnace, 
since it increases the rate of combustion, but it may 
become a cause of great loss of efficiency if not handled 
properly, as it is an easy matter to blow a great volume 
of excess cold air up the chimney. The maintenance of the 
apparatus must also be considered. The bad features of 
the forced draught system may be avoided, however, by 
the use of controlled or balanced draught. This regulation 
may be based on the load conditions, of which the furnace 
draught pressure is an indication, or the furnace conditions 
of which the furnace draught is.an indication. All of the 
controlled forced draught systems admit of the steam 
p-essure as a point of regulation for load conditions, and 
this regulation is obtained ‘by @ pressure regulator which 
speeds up or slows down the fan as the pressure falls or 
rises. For the second point of regulation the furnace con- 
dition is primary, and no other condition will make as good 
a@ ‘basis for regulation. In selecting a controlled or 
balanced draught system, therefore, it is important to 
assume that the furnace is used primarily as a basis of regu- 
lation and that the control device is simple mechanically 
and not excessive in maintenance. 

The engineer for a plant of over 1500 horse-power should 
be a general foreman in charge of all stationary power 
plant in the works, including electrical plant. For a 
plant of less than 1500 horse-power he should have the 
same standing and classification as that of the boiler fore- 
man, machine shop foreman, “&e., while for small plants 
of less than 300 horse-power he should have the rating 
equivalent to craft journeyman. Watch or shift engine- 
men should be under the direction of the chief engineer and 
should be classified and paid as craft journeymen. Fire- 
men should be under the watch engineer, in the absence 
of the chief engineer, and should be classified as not less 
than craft apprentices. In small works where firemen are 
called upon to handle the entire plant, in the absence of 
the chief engineer, they should be rated as craft journey- 
men. Coal and ash handlers are to be rated the samé as 
other unskilled labour. 

This organisation plan might be extended to a railway 
division, in which there would be one division chief 
stationary engineer responsible for all stationary power 
plants on the division. Plant engineers arid foremen 
would be directly under his direction, except at large repair 
shops where the plant engineer-would act~as general fore- 
man of stationary power equipment, reporting directly 
to the division locomotive superintendent or mechanical 
engineer. . This plan is s tentatively in the report, 
as it is considered that no railway has yet adopted such 
organisation, while in too many cases there is no standard 
or uniform organisation of the staff in control of railway 
power plants. 

The engineer in such an organisation must be well 
informed in various lines and must be able to take 
responsibility. His knowledge must cover the following :— 
First, operation of power plants ; secondly, boilermaking, 
sufficiently to know when and how boiler repairs should 
be made; thirdly, machinist or engineers’ trade, with 
sufficient ability to line up engines, repair and keep up 
bearings, to face and set valves, and to know when and 
how. to repair cylinders, valve motion, crosshead slides 
and other ; fourthly, vet gtd and forge work ; 
fifthly, furnace masonry; sixthly, how to handle men, 
this last being fully as important as the mechanical ability. 











BOOKS RECEIVED. 

The Compiete Airman. By G, C. Bailey. London : 
Methuen and Co., Limited, 36, Essex-street, W.C, Price 
lf@s..net, 

Heat Engines. By David Allan Low. London: Long- 
mans, Green and Company; 39, Paternoster-row, E.C. 
Price 17s. 6d. net. 

A Treatise ‘on Air Screws. By W.E. Park. ‘London: 
Chapman and Hall, Limited, 11, Henrietta-street, W.C. 2. 
Price 21s. net. 

Plantation Rubber and the Testing of Rubber. By G. 
Stafford. Whitby.. London: Longmans, Green and Co., 
39, .Paternoster-row, E.C..4. . Price 28s, net. 

A Preatiaé on Reinforced Concrete : Including the New 
Standard Notation of the Concrete Institute. By W. Noble 
Twelvetrees.» London: Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, W.C. 2. Price 21s. 





net, t 


* 








te a eerste tr 


Di Nt RSE CSIR NES BREEN es ot asa ett 














666 














Thermodynamic Cycles in Relation 
to Internal Combustion Engines.* 


By WM. J. WALKER, Ph.D., of the College of Technology, 
Manchester, Associate Member. 


Introduction.—The notes comprised in the paper to be 
given here represent an endeavour to place upon a practical 
working basis the application of thermodynamic theory 
to the science of internal combustion engineering. This 
particular branch of engineering has, of recent years, out- 
grown most others, one might say, in the interest and 
fascination of its accompanying problems. It is hoped, 
therefore, that little apology is required for giving some 
attention to a discussion of the more or less theoretical 
aspects of the subject, both from the point of view of 
possible future development and from the standpoint of 
design. 

The main portion of the paper, embodying the result of 
perhaps mueh one-sided concentration, is based upon a 
fairly wide experience gained while carrying out tests on 
practically ‘all kinds of internal combustion engines, 
meluding those operated by coal gas and producer gas, 
oil engines of the Diesel and so-called semi-Diesel types, 
the hot bulb oil engine, and also high-speed petrol engmes 
of the automotive class. It is but natural that constant 
association in this way with one particular braneh of engi- 
neering should give rise toa gradual formation of ideas 
regarding the many and various questions which continu- 
ally compel the attention of those engaged on such duties. 
tnevitably, perhaps, many controversial points are raised, 
but at the same time it is hoped that some order has been 
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restored to a subject, which suffers at present from some 
lack of co-ordination. , 

The outstanding feature in the therrmodynamics. of the 
internal combustion engine, distinguishing it sharply from 
that associated with steam engine practice, is the necessary 
inclusion of the variable specifie heat factor in all funda- 
mental analyses, Another point of difference—this opinion 
will probably be questioned—is that relatively little advan- 
tage is derivable from any application of the “entropy ” 
function to the discussion and elucidation of the phenomena 
involved. Accordingly no attention is given here to such 
application. 

Classification 0f Engine Types.—Some classification of 
the various existing and proposed types of engine. will be 
attempted first in order to prepare the way for the subse- 
quent portions of the paper. Classification of some kind, 
of course, is necessary in any subject which is to be studied 
with any presumption to scientific method. At the present 
time, owing to the somewhat chaotic state of interna] 
combustion engineering nomenclature, this classification 
has become a matter of no little difficulty. Such terms as 
“‘eyeles of operation,” ‘‘ methods of operation,” ‘ semi- 
Diesel,” &c., are used with little or no definite meaning. 
Terms on a par with the last given are often employed in 
describing some particular type of engine, but any indica- 
tion of the principles on which the engine is operated will 
be looked for in vain in the particular term used. . This 
confusion, arising as it bas, out of the. prevailing multi: 
plicity of engine types, may not cause much inconvenience 
to those engineers well versed in modern practice. At the 
same time, however, it has been the author's e ience 
that to have an orderly and at the same time thorough 
grasp of the subject, some classification is very necessary 
other than those of the usual text-book origin, which by 
their incompleteness give rise to doubt and mis¢onception 
regarding the correct definition to be applied to some com- 
paratively recent type of engine. The classification about 
to be described here will, it is hoped, be found 
hensive enough to include all existing or probable types. 


* The Institution of Mechanical Engineers, December 17th. 
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Briefly, it is based upon the three most important factors 
affecting the, running ofan internal combustion engine, 
namely -— ~ 

(1) The method of ignition employed to initiate com- 
bustion. This more or determines the combustion 
efficiency of the engine. 

(2) The method of operation employed to carry out the 
thermodynamic cycle of the engine. ‘This more or less 
pr aga the mechanical and volumetric efficiencies of the 
engine. 

(3) The thermodynamic cycle to which the working 
fluid is subjected. This more or less determives the 
thermal efficiency of the engine. 

The first distinguishing factor, the method of ignition, 
may be classed under four heads, according as the combus- 
tion is initiated by (a) surface combustion, (6) electric 
spark, (c) high compression, (4) flame injection. 

Tt is interesting to note that (a) includes the earliest and 
also one of the latest methods of ignition, namely, the hot 
incandescent tube of early gas engine days, and now the 
well-known “hot bulb ™ of a type of oil engine which has 
come recently into favour for certain classes of work ; 
(6) requires no comment, and (c) is, of course, the achieve- 
ment of Diesel , (d) represents a method of ignition which 
has had little serious development, but it possesses an 
interest of its own to which reference will be made later. 

The method of operation given as the second dis- 
tinguishing factor includes only the two well-known 
four-stroke and two-stroke methods. The probability of 
others displacing these appears at the present time very 
remote. 

Figs. 1 to 3 have been drawn to illustrate the classes 
into which the third distinguishing factor, the thermo- 
dynamic cycle, may be divided. Thus in Fig. 1 the full- 
line diagram to the left represents the constant volume 
combustion cycle—C.V. cycle—with compression volume 
expansion. This is the standard cycle for most modern 
engines, With the dotted portion of the diagram included 
in the full-line left-hand portion the figure represents the 
C.V. cycle with extended expansion. So far as the author 
is aware, there are no engines in existence operating on this 
cycle at full load. The entire diagram represents the C.V. 
cycle with complete expansion. This is the cycle of the 
well-known Atkinson engine and also of the Humphrey 





pump. 
Similarly, Fig. 2 represents the constant pressure com- 

















bustion cycle—C.P. cycle-—with the same three divisions 


Diesel engine cycle, the second has no counterpart in past 
or existing practice, while the third is typified by the | 
Brayton gas engine cycle. 

Fig. 3 ig Serr the class of cycle on which engines, 
such as the Blackstone oil engine, are operated, and is here 
called the dual combustion cycle—D.C. cycle—the heat 
being imparted, some at constant volume and the remainder 
at constant pressure. This cycle is also divisible as before 
into three sections according to degree of expansion. 

It is interesting at this stage to turn the attention to an 
experimental engine of Sir Dugald Clerk’s, which was 
certainly the first, giving a very clos¢ approximation, at 
least, to the dual combustion type of cycle. High com- 
pression was not used, the problem a; tly being 
approached in a similar manner to that followed in a well- 
known and comparatively recent method of initiating 
combustion in Diesel engines employing heavy tar oils as 
fuel. In this method a small quantity of light spirit is 
injected for the purpose of producing a slight explosion 
or combustion at conttant volume, thus raising the temper- 
ature of the working fluid to the additional degree necessary 
to burn, at constant pressure, the heavy tar oil injected 


according to expansion. The first division represents the | 


is the impression that the efficiency of the constant. pres- 
sure combustion cycle is, theoretically, adversely affected 
by the addition of heat at constant. volume, as, for instance, 
when a small quantity of oil burned at constant volume 
is used to facilitate the combustion of heavy tar oils. The 
formula for the efficiency of the D.C. eycle with suction 
volume expansion, assuming constant specific heat, can 
be shown to be— 
dias emo Mirada ey 

ti valk - Ds 


where 7 = compression ratio 

f specific heat at constant pressure 
specific heat at constant volume 

If the curves are by means of (1) showing the 

variation of the efficiency »; with a, it is readily apparent 

that the efficiency increases with «, when r and p are con- 

stant. 

The point may be raised, of course, and generally is, that 
the basis of equal compression ratios is not a fair one for 
purposes of comparison. It is justly claimed that the basis 
should be that of equal maximum pressures. Even con- 
ceding this, however, it does not appear that there is any 
reason to condemn the introduction of additional com. 
bustion at constant volume into a cycle in which fuel is 
burned at cc t pr re. Thus, in Fig. 4, the shaded 
area adef represents a normal Diesel engine diagram. 
This is compared with the complete figure 4 bed e / repre- 
senting another cycle of the same maximum pres. 
sure, but with a Jower final compression pressure, com- 
bustion being initially carried out at constant volume to 
give an explosion pressure equal to the final compression 
pressure of the first cycle. If should be observed that this 
second cycle is the D.C. cycle with extended expansion. 
The efficiency expression for this has also been obtained 
and is given in another paper. It is sufficient to state here 
that the maximum efficiency condition of the eycle is 
given by— 

(y - Ir’ ~Ar 
where A and B are constants. 

Assuming that the maximum pressure is determined by 
r = 13 in the true Diesel cycle, the compression ratio 
giving ‘maximum eflicieney is. found by means of (2) to be 


1 7 


nl 


t= 1 =" (1) 


and y = ratio o 
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+ B=0. (2) 
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| somewhere about. 9 when » This gives a value of a of 
| 1.7. The variation of efficiency with compression ratio 
is given in this case by Fig, 5, where the maximum point 
is evident. Also, the higher the value of p, the lower is 
the compression ratio giving’ maximum efficiency, It thus 
appears that the efficiency’ of Diesel engines. may be 
increased by diminishing the compression ratio and intro- 
ducing additional combustion of fuel at constant volume 
as in the extended expansion cycle of Fig. 6. 

It is claimed, however, on behalf of the Diesel eycle that 
its high efficiency is in some measure due to the fact that 
the quantity of air necessary for the combustion of the fuel 
injected at maximum load is always ow Jess than 
that actually present in the cylinder. claim certainly 
has some truth in it, but nevertheless has nothing to do with 
any really inherent advantage to be derived from the use 
of so-called weak mixtures. It is well known that the 
fundamental theory of the Diesel cycle shows that high 
efficiencies are to be realised with small values of p, and 
that if the mixture is to be strengthened—that is, if p is 
to be increased—the efficiency of the cycle must suffer. 
That fact, however, is no proof that richer mixtures may 
not be thermod ically advan for use in other 
cycles. Tt is evident, of course, that in the D.C. cycle 





later. In the Clerk engine air only was compressed as in 
the Diesel engine, but the compression being low the | 
temperature was not sufficient to initiate combustion when 
the compressed gas was injected, so a flame jet was used, 
this flame jet performing the function of the small quantity 
of light spirit in the type of Diese] engine already con- 
sidered. This was the first successful attempt to employ 
the flame injection method of ignition. 

Other engines which are operated approximately on the 
dual combustion principle are the Sabathé engine, the 
De La Vergne engine, and the Trinkler-Korting engine. 

Combustion Processe:.—It is well at this juncture to 
define certain quantities involved in the different cycles, 
particularly those quantities relating to the combustion 
processes. Since the combustion processes, in which pre- 
sent-day engineers are almost wholly interested, are those 
taking place either at constant volume or at constant 
Boe it will be convenient to refer to those processes 

in terms of two quantities which are defined as follows : 

(1) The ratio of the pressure at the end to the pressure 
at beginning of constant volume combustion. This 
ratio is denoted by a. 

' (2) The ratio of the volume at the end to the volume at 
the beginning of constant pressure combustion. This ratio 
is denoted by p. 








A misconception to which attention may be drawn here 


shown in Fig. 4 a richer mixture must be used than in 
the corresponding Diesel cycle shown. Were it desired, 
however, to burn the same quantity of fuel per pound of 
air in the Diesel cycle as in the D.C. cycle, the efficiency of 
the former would suffer to an extent which would render 
it very much further at a disadvantage in comparison with 
the efficiency of the D.C. cycle. Flame temperatures will 
be higher in the D.C. cycle, but the extent of these does 
not appear to offer any insurmountable difficulties in the 
way of the adoption of the cycle. There are, besides, well- 
known methods.of ing down flame temperatures. 

Jt may be considered that all that has been done in 
evolving this cycle is to continue further the expansion of 
the original D.C. cycle with compression volume expan- 
sion. This has already been suggested and carried out by 
several inventors, notably Atkinson, with the object of 
increasing the efficiency. of the Otto or C.V. type of engine. 
That the efficiency would be increased is obvious, but the 
— to be noted is that’ either constant volume com- 

tion or constant pressure combustion alone do not 
yield a maximum efficiency cycle at a medium compression 
ratio such as is given by the dual combustion method. 
The reason why such additional expansion has received 
little serious attention is due to the appreciable diminution 
in mean effective pressure which accompanies its adoption 
in the C.V and C.P. cycles. This objection does not hold 
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to the same extent in the dual combustion cycle. 
The high compression of oo eycle is the main 

objection ic its use for aut aero-o: 

D.C. cycle offers a mabihda bt obtaining Mon iiclaneke | 

without the excessive compression ratios of the Diesel 

engine. 

Variable Spec’ fic Heat.—The question as to how much of 
the variability of specific heat is apparent and how much 
is real does not greatly matter for present purposes. -Some 
is probably due to real variable specific heat, some to 
cooling, a little to after-burning, and still less to dissocia- 
tion. 
very well amongst themselves. The ms norwiad = first. vas. 
to look upon specific heat as varying directly wi 
ture. Later the B.A. Committee on Gaseous Pana 
recommended that.a term involving the square 
temperature be included. Values.due te Pier and Bjerrum 
are, however, now available ‘which -throw Considenabie 
doubt upon the validity of the assumption. that- the 
temperature-squared term possesses any Sra importance. 
The internal energy curves deduced from--Pier and 
Bjerrum’s figures have very much Jess curvature at tem- 
peratures over 3000 deg. Cent. than those of the late Pro- 
fessor Hopkinson’s as deduced from B.A. values for specific: 
heat. It is considered that for all practical purposes it is 
sufficient to formulate the closely approximate law that 
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VALUES OF EFFICIENCY 
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The experimental values available do~not agree} 


which is identical for all types of engine operating on th 

same thermodynamic cyele and is independent of engin. 

speed,. ; 

" In the/ease of the eonduetivity.\of the cylinder ‘walls it 
has been found that the effect of low conductivity or bad 
cooling is to diminish the thermal efficiency on brake horse- 
power. This is + out in comparing tests of 
air-cooled engines with east iron and aluminium cylinders 
respectively. In every case, however, investigation shows 
that this diminution in brake thermal efficiency is due 

wholly: to a diminished volumetric efficiency. When 
eallowanee-is-miade for this diminution in -yolumetric 

efficiency-hoth the indicated and brake thermal effieiencies 
of both syDes are found to be tically identical. Hence 





are 


it May junciated that, qubeided that the conductivity 
or the of the cooling system does not affect 
the ae efficiency to any appreciable extent, its 
effect upon ‘brake thermal efficiency is negligible; 

A to the usual notation, the formul:c expressing 
the relationship between specific heat and temperature are 
generally given as follows :— 

K» = A + ST + 8% 

K, =B+8T + 8? 
where A, B, S and §’ are constants and T is absolute 
temperature. 





The expression in double brackets represents the 

vag factor” rend to eg action of the “ apparent ” 

ander costa acl m4 # Nmap of the 

‘Moa sor Tpubdibiess. the 

ateianen Pyaalires: and the Efficiencies of the Various 
Cycles—The variable specific heat expressions giving the 
relations between the mean effective pressures, the maxi- 
mum pressures, and the efficiencies are somewhat lengthy. 

and for that reason are not stated here. 

Figs. 6and 10 have been plotted by means of .th. 
formulz thus derived, gi the relationship between the 
mosb.j ntiti a5 which engineers, specialis- 
ing in i n Yg 2e are intimately concerned. 
The yen beén subjected to a good deal 
of practical Sane a have been found to approach 
as near_to the truth as it would appear to be possible to 
arrive in any theoretical-treatment of the subject. 

Referring first to Fig, 6, it will be observed that five 
different cycles are concerned, all of the incomplete expan- 
sion type of present-day practice. The first is the usual 
C.V. eycle. The second is what may be called a variable 
volume cycle—V.V. cycle—and is werd by such a 
diagram as is given in Fig. 12, in which the combustion 
line, instead of being vertical, leans over somewhat to the 
right.as shown there. Here some further explanation is 


Fic. 11.—Internal-Combustiow: Engine. 
Pressure, Volume, Temperature and Intrinsic Energy Graphs-for 1 ld. of gas, 
(Oceupying 18 cubic feet at 373°C abs. and 14-0 Ib. per square inch). 
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& the * apparent ’ specific heat varies directly with tempera- 

ture.” This assumption is in closé agreement with thé 
facts as givenabove. The inclusion of another term involy- 

ing the square of the temperature-is probably quite un- 
necessary for practical purposes: 

The value of the factor which-gives the rate of change of 
specific heat with temperature is obviously one which can 
be determined only by reference to thé results Of engine 
and explosion vessel tests, 

In this connection itis important to inquire briefly into 
the effect of engine speed and conductivity of cylinder 


walls upon this apparent specific heat factor by noting their 


effect upon engine efficiency. 

As recent experimerits have shown, both on air-ecoled 
and water-cooled engines of the high-speed type, the actual 
thermal efficiency on brake horse-power lies, for all-good 
designs, somewhere between 25 and 35 per cent; with 
compression ratios varying from 4,5 to 6. TThis compares 
wel) with the efficiency of the stationary slow-speed gas 
or oil engine, and i ‘80 faras thermal efficiency 
is concerned, the speeds of so far employed have 
little or no effect, provided that the engine is designed to 
give good volumetric and mechanieal efficiencies. The 
independence of brake*thermal efficiency upon speed has 
been very clearly demonstrated by this high-speed petrol 
engine experimental. work. There seems to be but. slight 
departure from ; therefore, in Stating that the 
brake thermal efficiencies actually realised approach, 
according to perfection of design, to a theoretical maximum, 


s , 
The ratios ¢ and Ec will be deniotéd: by. the symbole 
x and 2’. 

The numerical value in foot-pound units adopted by the 
author for the constants in the above formula, as confcrm: 
ing closely to yenerally accepted — and explosion 
vessel tests are as follows :— 

K, = 317 + 0.0623 T foot-lb, per Ib. per deg.C., ~. (3) 
K; = 220 + 0.0623 T foot-lb. per lb. perdeg.C.. . (4) 


S’ being considered negligible. 


A = 0.000283, 

The acceptance of such figures can only be claimed on 
their, agreemént with values already obtained in engine 
tests;and this agreement appears to be, in general, fairly 
close. 


The following formula has been obtained on an exten- 
sion of an analysis already given in another r. 
_represents the theoretical thermal efficiency o 
different classes of C.V., C.P., and D.C. cycles, then the 
indicated thermal efficiency to be expected engines in 


cal (4) 
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close approximation by— 


wd (PE 4)» A)CEDF 


where Ta = initial compression temperature in Jeg. Cent. 
absolute. 
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necessary. The symabol’y’ in in this cyele chosen as 1.2 in the 
example given isthe ratio— 
Volume at end of combustion 
Volume at beginning of. bombustion 


‘The third, fourth, and fifth eyeles aré of the dual com- 
bustion type with p= 1.2)1.6,and 2 respectively. 

Tt is interesting to observe from Fig. 6-how the maximum 
pressure of a cycle is diminished for the same mean effective 
pressure when the constant. volume combustion process is 
slightly departed from to give a value of 1.2 for p’ in the 
V.V. cycle. \ Fig. 9 shows’ also that for this degree of 
departure from the standard. ‘GV. cycle the V.V. cycle 
actually has a higher per certain circumstances. 
This result is surprising,” jose investigation into the 
matter has failed toi any error in the analysis or 
the calculations hie The main reason for this was 

‘lower maximum temperature of 

‘with noe sléping combustion line, 

ant specific heat theory 
tt volume combustion 
ced by the diminu- 


nditions is more 
tion of the loss due pide specific heat. 


Fig. 7 gives the ‘Felatiofiship be mean effective 
cycles, when the 


}ib., 400 Ib., and 








maximum. vey * 
500 Ib. per ; 
Fig. 8 shows, for different ion ratios, the varia- 





tion in M.E.P. with the cut-off ratio p of the D.C. cycle. 
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It is interesting to observe here how much oe rapidly 
the mean } inerease with’p at a low com- 
pression aoe high one. 2 

Fig. 9, showing the relationship between thermal 
efficiency. and mean effective pressure, is a most instructive 
diagram. Tt shows that :— 

(1) The higher the compression ratio the more iz constant 
volume combustion at a disadvantage compared with 
variable volume combustion. Thus,: at .a. compression 
ratio of 15, efficiencies for C.V. cycles having mean 
effective pressures greator than 60 1b. per square inch are 
less than the efficiencies of V.V. cycles of the same mean 
effective pressure. ; i 

(2) The efficiency of the D.O. cycle with p= 1.2 is; for 
mean effective pressures; above 60 lb. per square: inch, 
always greater than the efficiency of the C.V. cycle. 

(3) The diminution in efficiency with mean. effective 
pressure becomes Jess as the value of p in the D.C. cycle 
increases and, if the value of p is great enough, may even 
show an i with i of mean effective pressure, 
as & in the figure in the cases when ‘p = 2. 

Fig. 10, which shows the relationship between efficiency 
and cut-off ratio, indicates at a glance that maximum 
efficiency in all cases is in the neighbourhood of p= 1.2. 

Fig. 11 is a diagram which is'given here in the:hope that, 
in conjunction with Figs. 6 to 10, it will prove serviceable 
to those engaged in the design and testing of internal com- 
bustion engines. The assumption made in the construction 
of this diagram is, that 1 lb. of the working fluid occupies 
18 cubie feet at 373 deg. Cent. absolute and 14.0 lb. per 
square inch, and it is further assumed that this is the state 
of the mixture at the beginning of compression in any 
hypothetical engine. Conditions certainly do not vary 
widely from. this in normal cases. working at full load. At 
the foot of the diagram the lines of quasi-hyperbolic shape 
and the straight lines radiating from the origin represent 
the adiabatic pressure-volume and. general pressure- 
temperature relationships for the fluid under variable 
specific heat conditions. The intrinsic energy curve of the 
gas and the constant pressure energy line are both plotted 
against temperature. ; 

Given the compression ratio and the heating value of the 
mixture to be used in the engine, it is possible to obtain 
from Fig. 11, with reasonable accuracy, the diagram to be 
expected in any hypothetical cycle which is being con- 
sidered for purposes of engine design. Conversely, given 
the actual diagram from an engine, it is possible, by super- 
position of that diagram to the correct scale and in its 
correct position in Fig. 11, to determine readily the work- 
ing temperature, &c., at any point in the cycle. The use 
of we is best illustrated by deserihing specific 
examp 

The first example is illustrative of high-speed aero- 
engines using petrol. It is assumed that the theoretically 
correct mixture strength, co’ ding to a normal 
air/petrol ratio, is equivalent to a heat supply of 0.81 x-10* 
foot-pounds per pound of cylinder contents. Following 
the lowest pv curve, it is determined that when 1 lb. of 
gas is compressed from 18 cubic feet to 4 cubie feet—that 
is, @ compression ratio of 4.5, common to air-cooled aero- 
engines—the final pressure is 107.5 1b. per square: inch 
absolute. Striking across horizontally from this to meet 
the radial p T line representing a volume of 4 cubic feet, 
it is found that’ the temperature on the scale given is 
650 deg. Cent. absolute, stm poe to an intrinsic 
energy of 0.15 x 10* foot-pounds per pound. The total 
energy in the gas at the end of explosion will be, therefore, 
0.96 x 10* foot-pounds per pound. Finding this point 
on the intrinsic energy line and striking vertically upwards 
to meet the same pT lime as before, gives a maximum 
explosion pressure of 5101b, per square inch absolute, 
assuming constant volume combustion, From Fig. 6 this 
gives an indicated, M.E.P. of 138 lb. per square inch abso- 
lute. ing the same M.E.P., but with variable volume 
combustion (p’ = 1,2), the maximum pressure, it appears 
from Fig. 6, would be only 415 Ib. per square inch absolute. 


The next example is taken from Mr. W. A. Tookey’s 
paper read before this Institution in 1914. A’ particular 
gas engine was cited giving 87.5 lb. per square inch M.E.P. 
working with a final compression ‘pressure! of «1351b. per 
square inch absolute, and a mixture strength of 40.55 
B.Th.U. per cubic’ foot or 0.57 x 10® foot-pounds per 
pound of cylinder contents. From this diagram of Fig. 11 
it is readily determined that 18 cubic feet of gas compressed 
from 14.7 1b. per square inch to 135 1b. per square inch 
absolute occupy 3.33 cubic feet. This co’ to’ @ 
compression ratio of 5.4, which is the same as that obtained 
by Mr. Tookey, although in quite a different manner. ‘The 
intrinsic energy of the mixture at the end of compression 
pibeyy se vl osmt rg tn Sen Gost othe x 108 
oot-poun pound, giving a total intrinsic 
of 0.73 x 10° foot-pounds per pound at the end of explo- 
sion. This further corresponds to an explosion ‘pressure 
of 485 1b. per Square inch absolute, and from: Fig. 12 it 
appears that constant volume combustion to this extent 
should give 107 per square inch indicated M:E.P. The indi- 
cated M.E.P. of the engine, which was evidently in bad 
tune when Mr. 'Tookey first tested it, was subsequently 
raised to 96 1b. per square inch, a decided «improvement 
over its original value, but not as good as would appear 
to be obtainable in a well-designed engine. 

The pressure values and diagrams thus obtained from 
Fig. 11 can, of course, be dérived:musch siiore gues than 
the time taken to describe the method would appear to 
indicate, and the ciples of its use in conjunction with 
Figs. 6 and10 as ibed are readily and easily’ 

It is to be observed that mechanical efficiency is not 





inchuided as‘a factor in the'graphs given in Figs. 6 to 1, 
so that in arri at brake thermal efficiency or brake 
M.E.P, it is to take this into account. 







sued le orc i Ayam y of recaps means of the 
: an ¢ y and utilising steam in a high: 
efficiency ‘or turbine, is undoubtedly the best 
and’ most’ fe method of increasing overall effi- 


‘Tie ‘schemes so posed or adopted, how- 
ever, such as’ that Gppatiog'ty recently introduced Still 
engine, appear to, suffer very much from an undesirable 
increase in the d etails of the engine structtre. | 

Some reper Pirie tat in: + the Manchester College 
- it is hoped, will be published later— 





shit, 'R. Koivulehto, in conjunction with 
e% ofect ‘tale Tejedtion on the heat 
detérminatio 


; on’ of 
Gee ue ie igine cylinder has resulted in ‘the 
n Of actial quantitative values rélating to thes 





REP mati from the jackets. to the oe 
per pound of water injected per brake horse-power hour, 
In: connection with this; the followi tive 
scheme ist , experimental figures being adduced 
in eviderice of its value. The proposal is that by‘runnin 
a multi-cylinder:engine ona maximum ‘efficiency 
combustion cycle of compression ratio 8 or 9 : 1 an indi- 
cated thermal efficiency of over 40 per cent. is ible. 
By water injection a large proportion of the jacket heat 
deena te nar iy low’ iw 7 nd contain 
comparati temperature and contain- 
ing 40 per cent. of the original heat contained in the fuel. 
Assuming 20 per cent. of this waste heat to be utilised in a 
high-efficiency turbine of the Rateau , the total overall 
efficiency would be raised to the bourhood of 50per 
cent.,;,and this, without the introduction of. any compli- 
catedisteam-raising plant. The water injection also.would 
serve to keep down the flame temp ?ratures of the D.C. cycle. 
The following figures are typical of the results obtained 
in the above-mentioned: water tajection experiments :— 


Pounds of water injected per. brake 


ee uhancn » PRPS te Fairies porate ee | 
Exhaust gas temperature, deg. Fah. .. 722 .. 646 
Percentage exhaust heat jo Ne eee ee OS 
Percentage jacket heat .. .. .. .. 34.. 20 
Brake horse-power percent... .. .. 33... 30 








Drainage Problems in the Province 
of Buenos Aires. 


For a long time past public opinion has been demanding 
a solution of the problem of draining an area of some 
47,000 square miles in the province of Buenos Aires which 
is subjected alternately to floods and periods of drought. 
The consequences of the droughts are.said to be even 
more prejudicial than are those of the floods, for their 
effects are felt not only in the province of Buenos Aires 
itself but outside it also. Early in the present century 
remedial works designed by an engineer of the name of 
Nystromer were undertaken, and on them some 50,000,000 
dols. have been spent, but the results have not been entirely 
satisfactory. In fact, an Advisory Commission appointed 
by the Government unanimously recognised the ineffi- 
ciency of thé plans and presented for consideration two 
different solutions of the trouble which have been prepared 
by two other engineers. ; 

The first of the schemes, which is brought forward 
by Sefior Carlos Wauters, who is a. member of the Institu- 
tion of Civil Engineers and of the American Society of 
Civil Engineers, considers. the floods and droughts as 
extreme phases of the same phonomenon of irregularity 
of rainfall in the region in question, and proposes, as 
counteracting measures, (a) the formation of reservoirs 
on the streams in the higher lying zones of the area ; 
(b) the excavation and dredging of large and deep canals 
in the coastal region ; and (¢) the connection of the former 
with the latter by means of other canals following the 
natural fall of the land and by numerous feeders in herring- 
bone formation to convey to the main canals surplus local 
water. All possible use would be made of the existing 
drainage works. 

The second scheme, which was designed by an engineer 
of the name of Mercau, proposes the construction of a huge 
canal, comparable, in cross sectional area, with the rivers 
Uruguay or Parana, which would intercept the flood 
waters in ‘the higher levels and convey them direct to the 
sea. The canal, which, at its termination at the coast 
would, a tly, be at an elevation of 80m. above sea 
level, woula be 300 kiloms.—say 186} miles—long, would 
cross six lines of railway and would necessitate the con- 
struction of many kilometres of new railway lines and 
roads to take the place of those in 
_ The Wauters’ scheme contemplates os aes songs 
reservoirs with an aggregate capacity illions o: 
cubic metres with a, maximum head of 10 m., the dams.to 
be of earth. ’ 

Mr. Wauters, as a, member of the Advisory { ommittee, 
has just. published two monographs analysing and com- 
paring the two proposals. He lays stress on fact that 
the existing. drainage works, incomplete as they are, have 
peat soe ican, uadrupling, in period of twenty 
years, the value of land in which. they have been 
constructed, and, he estimates that, when,,in addition, 
all the works, which he suggests have been. carried out, 
the. increase in the value of the land will, amount, to 
£120,000,000; . As there are 47,000 square miles in ques- 
tion it would appear that, ing to Mr. Wauters, 
each square mile,would have an additional value of, on 
the.average, some £2550, or that each acre would be worth, 
say, £4 more. than it is worth now. . 

The river Salado jis the great natural collecting channel 
of the district under, consideration. Its: cross, sectional 
area, while sufficient in normal times, to carry off the 
rainfall, ceases. to be so when there is unusual precipita- 
tion, with the; consequence that the, water level in it 
rises, and the water overflows not.only.the banks of the 
main,tiver but of most of its affuentsas well... 

‘The two projects differ essentially as to their treetment 
of this. river,,. Sefior, Wauters, advocates the efficient 
dredging of the river bed.so as to make it easier for the 
floods to.flow away and hence to lower the,level of the flood 
waters, whereas Sefior Mercau’s, scheme proses for.a 
general raising of the banks so as to bring them above the 
present flood. level. Wauters, furthermore suggests that 
the material, excavated from .the, channel should be 
pumped on to the low-lying land on, either side of, the 
river, thus raising its general level. He estimates that 
nearly 100,000,000 cubic metres of material would have 
to be dealt with in this manner. ae 

Another important difference between the two proposals 
is that ‘whereas ‘Séfior) Wauters, as has’ been said, ‘would 
maké ‘use of as much of’ the existing works as‘ possible, 
‘Séfiof Merean suggests thatthe ‘existing channels should 
he lit ‘and triad to discharge their contents into larger 
chanviels eotineeted' with his main canals: It would thus 
seem that whereas Wauters' would éonserve a large portion 
of the rainfall in reservoirs 80 as to’ havea storage of water 
for use ifi'titiesof drought, Mercau! would send as'much 
of the downfall into the sea in the quickest’ possible’ time. 

The Waiitérs” °project “is ‘estimated > to cost: from 


ing; say, in an exhaust } 





£3,600,000 to £5,300,000, whereas the Mercau proposals 


Pra ged teoughts whith fide Weclide teen expanenced 
in the district have aroused interest in Sefior Wanters’ 
scheme, and the Agrarian League—Liga Agraria—a 
powerful association. which a the. principal 
Jandownets of the country, and which was always amongst 
the strongest opposers. of the original .works, has now 
declared itself. in favour of it also, «| r 
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OIL. SHALE PROSPECTS IN SOUTH AFRICA. 


THE discoveries of’ oil-bearing shale’ at Kromhoek, in 
the Wakkerstroom district, and elsewhere in the Transvaal 
and Natal, were discussed in a recent issue of Johannesburg 
Star, and thé’ view was expressed that after many dis- 
appointments ‘extending over ‘@ long period there is now 
reason to believe in the’ existence of oil-bearing shale 
sufficiently rich to justify exploitation. It appears’ that 
a sample of 60 tons of Kromhoek shale, which had been 
sent to Scotland to be distilled, yielded 31.18 gallons of 
crude oil to the ton, the retorting being entirely satis- 
factory and presenting no difficulties. 

What is needed, however, our contemporary pointed 
out, is conclusive proof of the existence of large bodies of 
oil-bearing shale, of a consistent value that could be worked 
on a commercial scale “with the fair prospect of abundant 
yield, but-it considers that the work that has been done 
in the Wakkerstroom district justifies the hope that such 
proof will be forthcoming in due course. 

It states that\Mr. H. Cunningham Craig, expert on the 
occurrence of mineral oils, who reported to the Union 
Government in 1914, though he did not see the effect of 
the development done*at Kromhoek and was not able to 
give a judgment on ac¢emplished facts, yes arrived, on 
the evidence then to hand inthe Wakkerstroom district, 
at the conclusion that the oil shale industry there had 
good p of proving suceessful, and he urged “ that 
no effort. should be spared to ensure that a fair test of its 
possibilities be made.” 

The South African Oil Corporation, it is reported, is 
of opinion that it has now made a fair test, and that the 
results promise an output of oil of utmost value to South 
African transport and industries. Mr. Trevor, Inspector 
of Mines, of Pretoria, who visited the site, found that a 
system of adits over a distance of 3 miles and at 200 yards 
apart, disclosed a continuous shale bed. and as the out- 
crop was thus exposed at the centre. he estimated the 
width at 1} miles and the bulk at 3,000,000 tons per 
square mile. His declared opinion was that the “ quantity 
of the shale on the property is more than enough to justify 
the erection of a modern plant.’’. In addition to the adits 
mentioned, two bore-holes have been put down, and one, 
which was carried to 541ft., passed through shale at 90ft., 
traversed lit. 9in. of good coal at 200ft. and at 374ft., 
406ft. and 490ft. it entered other layers of coal ranging 
from lft. 9in. to 4ft. 6in. Mr. Trevor then estimated a 
return-of 25 gallons of crude oil per ton, which he thought 
would leave a profit_of £2 10s. per ton, but the Seotch 
return of 31.18 gallons per.ton betters his estimate. 
Even on Mr. Trevor's estimate,.the ooureny was —_ 
pared, says our contemporary, to put,up plant with a 
capacity for treating 300 tons of ities per day. 

The question of transport in the mountainous district 
in which the shale occurs, however, raises difficulties 
which the company thinks call for the assistance of the 
Government, Kromhock is only 13 miles in a direct line 
from the railway at Wakkerstroom, and not much farther 
from the line eastwards at Piet Retief. 
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UNEMPLOYMENT IN FRANCE. 


Aw interesting debate on unemployment in France took 





in the Chamber of ties on: December 16th on an 
interpellation by M. Del as to the steps the Govern- 
ment ing to reduce French imports of manu- 


factured goods and to end the: unemployment, crisis. The 
speaker gave as his view that « crikis of high prices had 
been succeeded by a crisis.of low prices, entailing an 
immense amount of unemployment, owing to the holding 
back of buyers. French dustry in all its branches was 
ata! disadvantage, he said, i foreign competition, 
as the high price of coal and ur did not permit of a 
fight being made against: d ing, notably of German 
goods. Another speaker pointed out that while the French 
cotton industry was: protected by customs duties to the 
extent of 13}f. per dozen bales, the low cost of labour in 
Germany gave the’ Germans a profit) of 54f- per dozen 
bales. | M. Delesalle also considered that the tax on 
business turnovers complicated France’s difficulties and 

vated the'situation. “During the debate it was stated 
that the milled silk industry was practically at a standstill, 
nearly 95 per cent. of the operatives being idle, and that 
almost identically the:same state of things prevailed in 
the ribbon industry. 

The ‘French metallurgical) industry was also reviewed 
during the debate, and it was stated that the hopes founded 
on the return’ 6f: Lorraine to France: had not been fully 
realised.“ When Lorraine was: recovered) it was thought 
that Franee’s position in’ the foreign’ metal: markets was 
assured, but that proved too rosy a hope. France lacked 
coal and coke, and the famine in those commodities was 
soon felt in the blast-furnaces: ve sacar oe eight-hour 
day had been adopted; possibly prematurely. Hopes began 
to rise again’ wheal is web soon that(as:s rebult of the Spa 
agreement more! coal was being: brought.into the country, 
but the: new hopes were short-lived.‘ Fourteen hundred 
ddlogrammes‘of-coke) were required :to' produce one ton of 
cast iron. It was pointed out that coke cost 200f. m 
France and only 65f. in Germany, and that, moreover, the 
cost of labour in Germany was only about one-half of 
what it was in France. Several speakers emphasised the 
sétiousness of the situation and urged the Government 
‘to take immediate steps to remedy it. 
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Some Useful Drawing Implements, 


AuTHoucH the training of the average draughtsman 
tends to some extent towards conservatism and he, having 
attained some degree of skill in his methods of procedure, 
is generally unwilling to adopt new ideas, there is, never- 
theless, a considerable body of men working at the drawing 
board who have a decided aptitude for contriving new 
methods of facilitating their work, euch, for instance, as 
specially graduated slide rules, detail stencils and so forth. 
To them the devices described below, which have been de- 
signed by Mr. J. St.V. Pletts, of Marconi House, Strand, will 
appeal strongly, while even the most old-fashioned 
draughtsman will appreciate the merits of the template 
shown in Fig, 2, which, with the assistance of a piece of 
thread and. a.few pins, will replace a whole set of French 
curves and uce,a more workmanlike result. ; 

Perhaps the most tedious part of an engineering drawing, 
and the one.in which any little inequalities are most con- 
spicuous, is the hatching of sections, A very simple device 








For drawing the graticules of some kinds of maps, arcs 
from a distant centre are sometimes required in addition 
to radii, and for this purpose a similar instrument, but 
without. the ruler extension and with a pen or pencil 
fixed at the point of the angle a, is useful, But in this 
case a must be determined from the formula :— 


1 
r= 7 pcoseoe 


because it is the radius of the arc—not the distance of the 
centre from, the middle of the chord—that is usually 
wanted.. Unless, however, this instrument is to be used 
for a.very.small range of radii it is much more useful with 
an, adjustable angle, which destroys its simplicity and 
therefore takes it outside the scope of this article. 
Finally, a simple little instrument, which, for many 
purposes, is to be preferred to the ordinary 1 semi- 
circular protractor, is shown in Fig. 4: In this the angle in 
degrees between any two edges on opposite sides of the 
rule is the sum of the numbers with which they are marked, 
so that every degree from 0 deg. to 15 deg. can be obtained. 
It follows that with the aid of an ordinary 30-60 deg. set- 



































Fig. 3. 

















“Tye Encweer” 


for drawing such lines rapidly and accurately is shown in 
Fig. 1, where A is a set-square with a slot of length X 
in one side, B a straight-edge—or another set-square— 
with a slot of length Y in one side, and P a rectangular 
piece of shorter length fitting into the slots. If B is slid 
along A and-then A-along Bas far as the piece P will 
allow, the spacing of the lines ruled against the diagonal 
edge of the set-square willbe the difference in the lengths 
of the slots and the piece P multiplied by the sine of the 
set-square angle. 

The piece P can, of course, be fixed to either A or B, in 
which case the spacing is fixed; but the former arrange- 
ment has the advantage that the piece P is easily changed, 
so that several pieces of different sizes may be made in 
order to give different widths of hatching, and—if the 
same ruling edge is always used——-may be marked with the 


spacing. 

The device shown in Fig. 2 depends on the principles 
of the logarithmic spiral, the value of which in drawing 
curves is set out in Legros and Grant’s book, ‘‘ Typo- 
graphical Surfaces.” It comprises a template, the two 
edges C and D of which are both logarithmic spirals, but 
one is turned through a right angle relatively to the other, 
so that C becomes the evolute, or locus of centres of 
curvature, of D. The result is that if any part of the scale 
D be fitted to a portion of a curve, the same part of the 
scale C will be the evolute of that portion, and may be 
ruled off, the complete evolute of any curve being thus 
easily and quickly drawn. As a pencil tied to a string 
which is wrapped on the evolute will describe the original 
curve, it is obvious that, with the aid of a few pins stuck, 
into the evolute—or a little on the convex side of it—the 
curve may be drawn in a single sweep. A pencil point 
ean, of course, be put through a loop in the end of ‘the 
string, but an ordinary drawing pen can be used if a little 
ring for the attachment of the string is fixed on close to 
the point. Such a pen may also be used for drawing 
ellipses by means of a string attached to the two foci and 
running through the ring. 

In perspective drawings it is often necessary to draw 
radii from a distant centre, and a centrolinead, or Y-shaped 
ruler, slid along two pins placed against the two arms, 
is well known for this purpose. If pis the distance between 
the two pins and a the angle between the two arms of a 
symmetrical Y, then the perpendicular distance. of the 
eentre of rotation from the middle of the line joining the 
two pins is :— 

1 a 
ye thioe 

If, therefore, instead of the usual adjustable arms, a fixed 
Y is employed, the distance ¢ becomes @ simple multiple 
of the distance p. In Fig. 3 such a ruler is shown having 
two values of a, which make ¢ two and four times p 
respectively. 


C= 








Fig. 4. Swain Sc. 


Square every degree of the entire circle can be obtained 
with a ruling edge, which the ordinary protractor does not 
give. 








EXPLOSION AT AN IRONWORKS. 


Aw accident of a serious character, which caused the 
death of two men and severe injury to a third, is described 
in the annual report of His Majesty’s Inspectors of 
Explosives as follows :—It occurred in a tool house at 
works where gunpowder, used for getting down dust in 
the stoves of the blast-furnaces, was being poo mes om 
It had been the practice for years to bring con- 
taining 25 lb. of gunpowder from the magazine to the tool 
house, and there empty them into tin receptacles, like 
large oil cans, called “jacks.” ‘The tool house was an 
arched recess in a high retaining wall near the stoves, and 
contained many heavy iron articles, such as chains and 
blocks, as well as tools. It was kept locked up. Two 
25 Ib. barrels of gunpowder were brought down and the 
contents emptied into two jacks which were kept on the 
the brick floor. These jacks had no proper covers or lids 
and one had a brick placed on top of it and the other a 
piece of wood. There is no doubt that gunpowder must 
have been spilled at various times, and as the injured 
man stated that one of the men killed was handling some 
iron articles close to the jacks when the explosion oceurred, 
it was tho that some of this spilled ler wag 
ignited by a blow from one of these iron arti and that 
the flash spread to the contents of the jacks, which were not 
properly closed. But later the injured man informed the 
police that one of the deceased lit a match and applied 
it to gunpowder, with the result that the contents 
of the jacks exploded. If this story be true the accident 
is, of course, fully accounted for, but it should be pointed 
out that, since no precautions whatever appear to have 
been observed in the tool house, the theory that the 
accident might have been caused by heavy iron articles 
being moved and striking together is entirely possible. 





THE tenth issue of the railway operating statistics, shows 


that. during the month of September last, the number of 


_ exclusive of season-ticket holders, conveyed 

Pl Scat sae icta te leer neendion pedehiot 
«2 per cent. more in ing period o 

1919... The number. of workmen; carried was, 35,726,852, 
or 28.09 per.cent. of the total.., The average receipt per 
passenger journey of all descriptions was 15.48d., or 1d. 
less ‘than.in the-previous month, due, no. doubt, to. the 
normal falling off in long-distance holiday traffic, 





Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our awn Correspondent.) 


Outlook for 1921. 


Tue trade outlook for 1921 is as good as I last 
week described relative to Christmas. After witnessing 
prolonged period of purposed profiteering, the most impor. 
tant matter in all iron and steel trading circumstances— 
values—are at; last: moving in favour of buyers. That 
being so, the industrial barometer is set “fair” towards 
healthier conditions. Forward export buying should now 
again make its appearance in the markets. It may he 
that the improvement will not come all at once. ‘Time 
will be necessary’ for development. Consumers will not 
immediately buy on a falling market; but, for all that, as 
1921 progresses and prices solidify I do not doubt that 
overseas orders will become individually larger and more 
numerous. The new year will start with all iron and steel 
quotations in a state of flux, and next month’s quarterly 
meeting in Birmingham, which is due for January 13th, is 
likely to find the same condition existing. Sellers will be 
wondering how little they can afford to concede without 
letting business pass them, and buyers will be equally 
anxious to calculate the maximum point of reduction they 
can force. , Without doubt, a solid “ squeeze ”’ or, to change 
the metaphor, a universal “‘ bearing ’’ will be in progress. 
Until the January quarterly meeting business is certain 
to be of a purely hand-to-mouth sort. The only important 
events between now and then will be the further reductions 
in prices which everyone is looking for alike in raw and 
semi-manufactured and in finished iron and steel, all 
undertaken by producers to tempt consumers into the 
market. 


Further Price Reductions. 


Several further price reductions are ysported. 
British wire rods are £5 to £6 lower at £22 10s., but they 
have toe meet quotations from Belgium at £15 10s. Under 
the pressure of Continental competition galvanised strand 
wire, such as is used largely for fencing, has been reduced 
by £5, bringing it into line with other descriptions of wire 
and leaving the new price at £34. Bedstead angles have 
been reduced by £4 a ton, making the basis £21 delivered 
in the distriet cut to lengths. “The change applies both 
to home and export. Galvanised sheets are stagnant 
and have suffered a further reduction of £1 per ton, making 
the quotation £30. Stocks of sheets are now rather large, 
the output ‘from the mills having for some time been far 
beyond the consumption. For the present Staffordshire 
marked bars are unchanged, leaving the gap between best 
and common iron unusually wide ; but it is believed that 
these will follow the reduction in “‘ Crown” bars on or 
before next quarter day. An incider. of some significance 
is reported in this connection. I: is the acceptance 
this week of orders by one cf the ma ~” ar firms at the 
current price of £33 10s., with the proviso ‘‘ Subject to 
any decrease.” The marked bar mills are favourably 
oe as they are not subjected to Continental competition. 
e order books assure steady employment till well into 
the New Year. Iron manufacturers are turning their 
attention to costs of production, the reduction of which is 
insisted upon as the onlv means of enabling them to meet 
foreign competition: The readjustment of prices to the 
new position is going on steadily. But it is obvious that 
the basis has not yet reached a sufficiently low level to 
give a stimulus to buying. The margin between the home 
and Continental prices is tremendous. There are strong 
‘omplaints at the high price of fuel, with very little hope, 
r, of a reduction in view of the recent ments 
with the miners... The outlook in this respect for the New 
Year is considered unsatisfactory. 


Belgian Iron in Britain. 


The biggest item in the outlook for 1921 is 
European iron and steel competition. The Belgian iron 
and steel masters, not to mention upon this occasion and 
others, have unfortunately fairly got their British confréres 
by the throat, and the next few months is likely to witness 
a life and death struggle. It is hopeless to expect Midland 
producers to compete against continental rivals. under 
existing conditions. While deliveries of Belgian bar iron 
for the nut and bolt industry have recently been of smaller 
dimensions, that is because users have accumulated stocks. 
One consequence is that for current business Belgian houses 
are cutting more than ever, and this week the lowest 
quotation was recorded, viz., £16 12s. 6d.. delivered in 
Staffordshire, against. which the home price stands at 
£28 10s. delivered. The bolt and nut trade is dull, and for 
some time firms have been working three to four days 
@ week. e position. has been aggravated by numerous 
cancellations of orders, largely due to the enormous depre- 
ciation of financial values. For the present foreign busi- 
ness is practically in suspense. 


Raw Iron Trade and Coke Prices. 


Pig iron smelters are holding to their recent new 
quotations, though negotiations now in progress with the 
coke furnace owners may pave the way for a further revi- 
sion. Staffordshire forge is quoted £12 17s, ;_ Derbyshire 
forge, £12 5s.; No. 3. foundry, £13; Northamptonshire 
forge, £11 15s.; No..3 foundry, £12 to £12 7s. 6d. There is 
less tendency to cling to outside prices for Derbyshire 
foundry, most of the makers being glad enough to take 
orders at £1 below the November level. South Stafford- 
shire No. 3 part-mine iron is offered at 7s, 6d. below the 
277s. 6d. lately ruling, An wnpasse has arisen ing 
coke. The term for which the present price—65s. 9d. at 


ovens—was fixed expires at end of year, and it is 
understood on the Birmi Exchange. that a con- 
ference of smelters and South Yorkshire coke suppliers 


took place fore the holidays. It.is ga 

here that the coke ovens declared themselves unprepar 
to paper tease arg . lower pape erst A reduction 
was, however, firm speared iste a by the furnace owners. 
' oa re y. 


and . the conference s adjourned until next, week, 
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Some of the smelters threaten to close down their furnaces 
unless they get coke on terms which will allow them to 
adjust their prices to the new situation. Coke is now coming 
through in quantities more than sufficient for the shrunken 
consumption. It is stated that individual liers are 
showing eagerness to get orders and are not unwilling to 
make concessions as 8 carriage. It is very sur- 
prising that ‘sample lots of Belgian No. 3 foundry pigs are 
now being imported into Staffordshire at about £1 below 
the home price. Whether this trade extends will depend 
first upon whether the Belgian production is found reli- 
able and suitable, and then on the ability of British pro- 
ducers to compete in the matter of price. 


Assisting the Iron Trade. 


One of the most satisfactory features in the trade 
situation for 1921 is the continued higher level of the coal 
output of the country. No more gratifying circumstance 
for the iron and steel trades has fallen out for a very long 
time past than this. The colliers are evidently at last 
putting their backs into their work, and the greatly 
improved returns only show what can be done-when there 
is the will to work. If this spirit continues it will make a 
world of difference to the problems with which the iron 
and steel trades are faced. The miners are now entitled 
to a wage rise of 3s. 6d, per shift compared with the wages 
before November, and this advance will be paid in January 
unless anything should go wrong with the rate of output 
for the remainder of the first test period—a circumstance 
now, happily, very unlikely. Incidentally the latest 
output figures entirely disposed of the which 
had been made that output had been kept down by 
faulty equipment of the mines. It is obvious to every 
unbinaeed mind that nothipg can have been done to 
modify equipment since the very recent date of the strike 
settlement, 


Bad to Worse in Steel. 


The steel position is going from bad to worse. 
The situation is illustrated by the experience of a, Welsh 
firm mentioned on Birmingham ’ this week, which 
it is understood has been offering billets in Birmi at 
£19 10s., without obtaining a single order for several weeks 
past. This firm is largely idle at the present time, mainly 
through the inability to meet Belgian competition, billets 
being sent into Birmingham as low as £12 10s. The 
foreigners are not quite so keen after new business as 
recently, apparently because they are so fully sold that 
they cannot guarantee further deliveries within a reason- 
able time. Competition between these people for the 
British market is leading to fiercer price-cutting. Billets 
have been sold at £12 delivered in this district. Our own 
makers are, of course, quite unable to defend the trade on 
this footing. South Staffordshire steel hoops are now on 
the basis of £26 15s. at works, which, with 10s. added for 
delivery, brings them into conformity with the recently 
revised Lancashire price, namely, £27 5s. for the home 
trade and £27 for export, f.0.b. Liverpool. It is important 
for the steel trade that hematite prices have now been 
modified, W est Coast material having been reduced £1 per 
ton. This steel-making iron, which has been very scarce, 
is now in ample supply. So many steel works are unable 
to consume all the output from their blast-furnaces that 
they have now become sellers of hematite pig iron. As the 
blast-furnaces have been blowing throughout the holiday 
period while the consumption of pig iron has been at a 
standstill, supplies in the New Year are likely to be more 
plentiful, 


Labour Trade Boards. 


In connection with the movement for regulati 
wages and conditions in various branches of the metal 
working industry through the instrumentality of Trade 
Boards, misgivings are entertained in Birmi lest 
an undue subdivision of authority should lead to evils 
which would seriously impair the value of the reforms that 
are being attempted. During 1920 four Trade Boards 
have been set up in the lightest hardware trades with which 
Birmingham is identified. All these branches have some- 
thing in common. The same factory processes are largely 
employed. It has now been suggested that the end in 
view could be best promoted by the four Boards uniting. 
They would thus get rid of the overlapping which has 
already led to some anomalies, and would be able to. deal 
with common interests on settled principles equitable 
to the whole of them. Another .consideration which is 


urged is that the solidarity of which such an tion 
would be the sign would give the new authority greater 
weight in general questions of industrial policy. The 


suggestion for amalgamation is being considered, 


The Birmingham Brass Trades. 


R The Birmingham brass trades enter upon 1921 
in a somewhat better position than certain of the otheT 
Birmingham industries, but overseas trade is being seriously 
impeded by the position of the exchanges and the cancella- 
tion of orders which is resulting. Australia and South 
America are unhappily minent in this connection. 
Nevertheless, some orders received as long as a twelve- 
month ago are still going through on account of Australia, 
and exports to New Zealand are unhindered. A new feature 
of the Australian trade which deserves notice is a demand 
which is springing up for goods of American pattern, 
certain of which obtained a considerable footing during the 
war. Some samples of these goods have been sent over to 
our manufacturers, and there should be no insuperable 
difficulty to meeting the preferences of the Australian 
consumer in the matter, Steant fittings are more par- 
ticularly in question. The American artictes differ slightly 
in design from our own. .From a practical point of view 
there does not appear to be very much in it. The Birming- 
ham brass and copper rolling mills are not producing at 
their former rate, There is much discontent among the 
users of sheet metal regarding the prices charged for the 
re-rolling of scrap returned to the mills. These are said 
to be four and even five times what they were before the 
war. It is pleaded by the rollers that the extra cost of 
pron and — is arg for the advance,: but:pur- 
rs conten t the situation i i i 
pen is being unfairly 
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Engineers’ Club. 

For some time past an influenctial committee 
has been working in Birmingham to provide a club at 
which ineers can meet both for business and socially. 
I'am very pleased to be able to state that such good pro- 
gress has been made with the project that there is every 

robability of its materialising very early in the New Year. 
ises have been already tentatively secured in Corpora- 
tion-street, in the very centre of the city, and na:nes of 
P’ tive members and promises to subscribe cap:tal 
are being received. The first president is Sir Hallewell 
Rogers, chairman of the B.S.A. Company. Amongst the 
vice-presidents are Sir Gilbert Claughton, Bart., chairman 
of the London and North-Western Railway; Mr. Hugo 
Hirst, chairman of the General Electric Company ; Alder- 
man J. H. Lloyd, director of Stewarts and Lloyds; Mr. 
Claude Tryon, chief representative of the Earl of Dudley, 
&c. The chairman of the general committee is Dr. Garrard, 
while Mr. J. Fearn—B.8.A. Company—is acting as 
honorary secretary. 


i 
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LANCASHIRE. 
(From our own Correspondents.) 


MAncHEsTER, Thursday. 
Iron, Steel and Metals. 


THERE is practically nothing being done this 
week in the markets here, and so far as iron and steel are 
concerned, the trade is occupied with the question of re- 
adjustment of prices for next year’s business. One can 
see quite clearly that there are enormous difficulties in 
the way of bringing down the prices to anything like a 
reasonable level, and the work will not be done without 
the closing down of many great establishments for a time. 
This process has, in fact, begun in South Wales, and is not 
at all likely to end there. 


Metals, 


The necessity for reducing prices does not, of 
course, apply to the non-ferrous metals, which are already 
Ewe y down to pre-war levels, and in some cases 

iow them. What is wanted here now is a revival in 
demand, but it is doubtful whether that can take place, 
except spasmodically, until iron, steel and coal are obtain. 
able at reasonable rates. Coppe: has been a very feeble 
market since we last wrote, and the prices for standard 
and refined copper keep sagging. The latter, however, is 
still rather higher than is justified by the price of the 
former, there being still a difference of £10 to £11 per ton 
between standard,and electrolytic. The Americans seem 
now to be taking a very pessimistic view about the imme- 
diate outlook for copper, and their theory is that some 
months must yet elapse before any permanent revival 
sets in. Much, of course, will depend upon whether it is 
possible soon to get the world into industrial order again ; 
and probably some degree of political order must come 
first. Copper is now well below the level of the average 
cost of production, and, of course, in the end that. must 
t:ll on the market, but the present costs of holding metal 
are so high and the financial position is so difficult that 
few people are inclined to speculate in copper as an invest- 
ment, although this might be a paying proposition. If 
any substantial firms could be found ready to buy manu- 
factured copper and brass, it might pay to enter into a 
compound speculative transaction comprised of bulling 
standard copper and bearing the manufactured article. 
Tin has been'down below £200 again, but it is a dangerous 
market, and it is more than usually difficult to discover 
what is likely to happen. Lead and spelter have both 
been very seriously depressed, and with regard to the 
former, one cannot take a very hopeful view, but it is 
clear that spelter is now a long way below the costs of 
production, and one would be disposed to think that it 
must be worth buying. There has been, however, a £2 
premium on forward spelter, and that may perhaps deter 
consumers who were thinking of buying for future use. 


Iron and Steel. 


While trade is practically in abeyance, it seems 
to be a good opportunity to look back a little and consider 
the history of iron and steel prices during the year which 
has just ended. ,When we refer to the state of the market 
last January it is a little surprising to find what an enor- 
mous rise has taken place during the course of 1920. In 
fact, the year has brought the biggest boom that has ever 
been seen in the industry ; far bigger than the great boom 
of 1871-3, which was previously considered as giving the 
high-water mark of the iron and steel trades) Some few 
of the readers of Tok ENGINEER may be able to remember 
that the boom of 1871-3 was followed by a depression 
which lasted for six years, and during which prices for iron 
and steel fell to the lowest level which has ever been 
reached, when No. 3 pig iron was sold at less than 30s. 
per ton—the writer remembers a transaction at 28s. per 
ton—and new steel rails were sold to the Great Eastern 
Railway at 75s. per ton. These prices appear incredible 
now, but they show to what depths the market may fall 
after a time of extravagant values. At the beginning of 
the present year the quotations for leading items in the 
iron and steel trades were as follows :—Cleveland pig iron, 
at Middlesbrough, £8 per ton ; Scotch pig iron, at Glasgow, 
£10 5s.; Derbyshire pig iron, at Manchester, £10 10s.; 
basic steel billets, at Sheffield, £16; Crown bar iron, at 
Lancashire, £23 per ton. At that time these prices were 
considered to be very high, and there was no conception 
of the further great rise which was to take place. But costs 
eontinued to increase steadily, and the demand was such 
that makers were able to add those costs—and in some 
eases a good deal more—to the selling prices. This reckless 
progress of selling values continued through more than 
nine months, and the boom was arrested only by the 
occurrence of the coal strike in October. Our readers 
will remember what the prices were then, so there is no 
need to give them; but the coal strike, so far from bring- 
ing about a further rise, had the rather curious effect of 


terminating the boom. Ever since the conclusion of that 








strike buyers have been cautious, and the demand for 
iron and steel has been steadily declining. At. the same 
time, the steady increase of importations at much lower 
rates has encouraged consumers to live upon their stocks 
and to postpone buying to a very large extent. Cessation 
of buying is, of course, natural at this time of year, but it 
began ‘too early, and the question now is how are prices 
to be reduced so as to stimulate demand again, and at the 
same time avoid a panic. The actual reduction which has 
taken place so far is, of course, a mere trifle to what must 
come during the present year. Foundry iron, forinstance, 
in Manchester has been reduced by £1 per ton, and is 
still some £2 per ton above the price of corresponding iron 
in the Cleveland district. It is true that Cleveland and 
Scotch irons have not been reduced yet, but there are 
rumours that the former isto be put down eariy in Janu- 
ary, and also that more of it will soon be available, in 
which case it is obvious that the prices for foundry iron 
in Manchester must be drastically reduced, no matter 
what may be the cost of making it in the Midlands ; or, 
in the alternative, the Midland furnaces must cease work- 
ing. The position is admittedly very difficult, and will 
require the utmost wisdom to deal with it successfully. 


Scrap. 


There is no business going on in the scrap market 
at the moment, but there is a weakening tendency notice- 
able as foundry—or cast iron—serap. Dealers are 
trying to hold up the prices until pig iron is reduced still 
further, and it is too early yet to know whether they wil! 
have any success. Heavy wrought scrap is, of course, 
quite low enough, but it does not follow that consumers 
will not try to get it still lower if they decide to reduce 
the prices for finished iron. Heayy steel melting scrap 
remains utterly neglected, and there are no reliable prices 
obtainable. 


The Dual Combustion Cycle for Oil Engines. 


There is probably no subject which is so sure to 
draw an audience of Manchester engineers as one con- 
nected with internal combustion engines. It is always an 
easy matter to raise a discussion on the theoretical con- 
sideration of the various cycles, and the meeting held by 
the “ Mechenicals” at the Engineers’ Club on Thursday, 
December 23rd, proved no exception to the rule, in spite 
of the fact that most people were preparing for a more 
festive occasion. The attendance, all things considered, 
was a very good one, and the discussion which followed 
Dr. Walker’s abstract of his very able sical on “ Thermo- 
dynamic Cycles in relation to the ign and Future 
Development of Internal Combustion Engines,” demon- 
strated that the subject is one of particular fascination. 
Whether or not it results in any further development of the 
dual combination cycle remains to be seen. Judging from the 
debate, such a cycle of operations, although theoretically 

ible, is beset with practical difficulties which will be 
hard to overcome for commercial p not the least 
of which perhaps is that of the excessively high tempera- 
tures involved. Although water injection is claimed to 
have been effectively employed in experiments carried out 
by the author to divert the jacket heat to the exhaust, 
makers of oil engines have already discovered that water 
injection is by no means an unmixed blessing ; in fact, 
serious trouble has accompanied its use, especially with 
fuels in which traces of sulphur are found, and water 





injection has had to be di owing to the formation of 
sulphuric acid which is so injurious to metals. 
The Holidays. 


In most of the engineering establishments in 
his neighbourhood wor: was resumed on Tuesday last, 
but there will be a general closing down again on Friday 
evening for the New Year’s holiday, and in many cases 
the second break will be of longer duration than that at 
Christmas, to give an opportunity for stocktaking and the 
overhauling of machinery and plant. 


Barrow-r1n-Furness, Thursday. 
Hematites. 


So far as the industria] side of the iron trade of 
North L hire and Cumberland is concerned, there is 
activity, for the holidays do not interfere with the opera- 
tions of the blast-furnaces; but tiis week there is an absence 
of business, consequent upon the holidays and the general 
quietness of trade in iron. The recent cut in prices has 
not had much, if any, effect, for buyers are still wanting 
very much reduced prices. The local consumption of iron 
will be very small over the coming few weeks, on account 
of the closing down of local steel works. Orders are still 
fairly well held, covering the next few weeks, but new 
contracts are not coming to hand to cover orders that are 
being completed. Prospects are certainly not bright for 
the New Year, and it may be necessary to cut down the 
output of iron. 


Iron Ore. 


For iron ore there is a steady demand, but that 
demand is not so brisk as it was, and at the mines the 
activity is not so marked. Foreign ores are being very 
largely used, and they can be obtained at a much lower 
rate than native ores, and, at the same time, are of good 
quality. 


Steel. 


The position in the steel trade is not at all satis- 
factory. At Barrow prospects are. the reverse of good. 
On Christmas Eve the whole of the steel-producing plant 
and mills, as well as foundries, were closed down and will 
remain idle until January 17th, and even then it depends 
upon circumstances and the flow of business in the New 
Year. Steel for some time has been in quiet demand, and 
foreign competition has been keen. Whilst the works are 
closed, repair work is being carried on. 


Shipbuilding and Engineering 
The shipbuilding and 





ineering trades at 


enginee g 
Barrow are taking a ten days’ holiday. The outlopk for 
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the New Year is far from good. Owing to the high cost_of 
prodaction, no orders have been open for some con- 
siderable time. It has been reported that work on the 
three Cunard steamers which are being built at Rarrow 
is to be suspended. but no official statement has been made 
either by the owners or the builders. The fitting out of 
the Scythia has been long delayed, and the strike of joiners 
has still further held the ship up. 


Fuel. 


There is a brisk demand for both steam and house 
coal. For coke the demand is full, mostly for East Coast 
sorts, and in Cumberland there is a good demand for local 
cokes. 





nee 
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SHEFFIELD. 
(From our own Correspondent.) 
New Year Opens in Difficulties. 


‘Ts week is a blank so far as work is concerned, 
the great question in everyone’s mind being: How soon 
will activity be resumed ? The works all closededown a 
week ago, and wit: very few exceptions will not re-open 
until Monday at the earliest. Pressure of business will 
then compel some of them to put an end to the long holiday, 
but, regarding the majority, there seemed a disposition 
not to hasten the resumption.” In any event it appears to 
be fairly evident that the first month of the new year will 
be an exceedingly trying one for all concerned, requiring 
much forbearance on the part of both employer and 
employed. If some of the latter are hit rather badly, so, 
in another way, are the employers, who are having to 
combat all kinds of difficulties. Reports that are coming 
to hand from various directions are dispiriting, though 
one cannot resist the feeling that they present matters in 
the very worst light. Bad as they are, things are not quite 
so hopeless as some would suggest, and I find even a dis- 
position to look for the beginning of a trade revival before 
February has run its course. Perhaps that is erring on 
the optimistic side, but those who hold such a view seem 
p etty confident in it. Much, of course, must depend on 
the next few weeks. For example, most makers of iron 
and steel castings and many descriptions of the smaller 
tools and implements are still exceedingly busy on orders 
which have been in hand for some little time. For the 
moment new business is lagging, but, providing an improve- 
ment in that direction takes place shortly, all will be well. 
Then, again, at least one of the great armament depart- 
ments here has almost a year’s work assured it by the 
Japanese contract, and railway and tramway material 
departments are developing an extremely gratifying 
activity. with the prospect of plenty of fresh business to 
come. This should not be peculiar to the Sheffield area, 
because the need must be general in this and every other 
country in the werld; but it is certainly a very strong 
feature of the trade situation here. 


The Rumanian Contract. 


The Rumanian contract, when it comes to be 
dealt with, will be found to cover very heavy require- 
ments of tires, axles, springs, buffers, iron and_ steel 
forgings for underframes, &c., and should benefit greatly 
the departments dealing with such productions at the 
works of Cravens, Browns, and Firths in Sheffield, and 
Nasmyth., Wilson and Co., of Manchester. These are the 
firms with which the English portion of the contract has 
been placed, the other portion having gone to a French 
group. The three Sheffield companies, of course, are 
intimately associated, Browns holding almost all of the 
ordinary shares in Firths and a large portion of those in 
Cravens. Beside a quantity of new building, it is under- 
stood there will be 5000 locomotives, 30,000 wagons, and 
3000 passenger coaches to repair. By comparison, an 
order just booked by Cravens for forty passenger carriages 
for the Great Northern Kailway Company’s suburban 
traffic seems very small, though in reality an important 
contract. Other rolling stock work the firm has in hand 
includes the six restaurant cars and three “sleepers ” 
now being constructed for the Siamese State Railways.’ 

Vickers’ Four Years’ Balance-sheet. 

Since my previous letter a long-expected event 
has happened—Vickers have issued their report and 
accounts covering the four years to December 31st, 1919. 
The company’s business during that period was so huge 
and complicated that it was found impossible to issue 
separate balance sheets. but the net profit for the four 
years smounted to £4.493.726. or an average of £1,123.431. 
which compared with a net profit of £1.099.677 for the last 
year for which a separate balance-sheet was issued, 
namely, 1915. With the report was issued a long statement 
revealing to the shareholders just a glimpse of the enormous 
ramifications of the company, and a feature of the balance 
sh et is the statement that interests acquired in sub- 
sidiary and connected companies have risen from £5,448. 734 
to £17.236.516. an increase for which the acquisition of the 
Metropolitan Carriage. Wagon and Finance Company was 
mainly responsib’e. Stocks of steel, &c., and work in 
progress stand at £3.911,685 and the total reserves have 
risen from £2.064.261 to £6,669,159. Like other large 
houses, that of Vickers has been passing through exceed- 
ingly trying times of late, so that it is really a matter for 
congratulation that the balance-sheet has come out so 
well ; but the shareholders are feeling rather disappointed 
that, after all, there is no interim dividend for them. It 
was due in August last, and always had been paid with 
remarkable regularity. The first warning of the possi- 
bility of any change from the old practice came in the 
spring, when the directors reduced the rate of dividend for 
the whole vear to 11} per cent., against 124 per cent., 
tax free up to 5s. in the pound. Then in the autumn the 
question of the usual interim distribution of 5 per cent. 
was postponed. With the issue of the report last week 
it became quite plain that the interim had been definitely 
passed, for after providing close on four millions sterling 
for dividends already paid, there remained but £845,364 
to carry forward, which, however, compared with £319,750 
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It looks, therefore, as if shareholders. will have to 
await with what patience they can the issue of the direc: 
tors’ dividend , next spring before they form any 
idea of the total di tion for 1920, but in view of the 
general industrial experience of the last six months, they 
would probably be wise to make up their minds for a 
further fall in the rate of dividend. Vickers’ ordinaries 
have always been a popular counter in the industrial share 
market, but in consequence of the occurrences I have 
endeavoured to outline and also, perhaps, because of the 
necessity placed on so many people to realise stock in 
order to raise. ready cash, the shares have fallen from con- 
siderably over 30s. this year to 15s., at. which, late last 
week, very many thousands changed hands. Never in 
the records of the company had the shares been anything 
approaching such a low figure, and it was not surprising 
that a recovery, though of very modest dimensions, came 
almost immediately, for buyers at 15s. had apparently 
done very well. However, apart from the general difficulties 
of the industrial and commercial situation, Vickers 
cannot be badly for business. . Their.interests have 
broadened out in a remarkable manner sinc» the Armis- 
tice, and it certainly cannot be said of the directors that 
they have placed all the eggs in one basket. When the 
revival in automobile building comes it will find the new 
Attercliffe Common Works of the company fully prepared 
to undertake a very larg> business in the building up of 
motor chassis, and the departments at the River Don 
Works devoted to railway materialare from the 
present activity, whilst it is Vickers, as everyone knows, 
who have secured the Japanese contract for armour plate— 
a department which since the Armistice had seemed almost 
as dead as the dodo. 


General Conditions. 


As will bave been noticed in the “ List of Current 
Prices,” there haye been further falls just recently in this 
market in the quotations of iron, steel, and ferro alloys, 
though almost every price is at the best nominal. Business 
is often put through at rates considerably lower than the 
quotations, being made the subject of bargaining. Holders 
of stocks are feeling the financial restrictions to such an 
extent that they will sometimes sell at a loss in order to 
realise and so put themselves in funds. Buyers, who a 
short time ago were clamouring for “ firm ” prices, are now 
extremely cautious about committing themselves too far 
ahead. in view of the fact that markets everywhere are 
tumbling down. The bottom has not yet been reached, 
and cannot well be until continental sellers stop the 
cutting campaign. So far, however, whateve~ reductions 
are made on this side of the Channel they are undercut by 
Belgium or France. It seems questionable now if our 
makers of soft basic can be obtaining £20 a ton for it, 
because it is being offered at so very rftuch less from the 
Continent, and even America. There are consumers on 
the Continent who are greatly in need of our quality of 
steel, but cannot buy it because of its prohibitive price, 
through the level of exchange. It looks as if some artificial 
means will have to be adopted in the end to bring about 
more normal rates, though, of course, the sovereign 
—the only sound cure—is the determination of this country 
and other countries to produce more. Scrap material is 
obviously participating in the general fall, and good steel 
scrap is easily procurable now at rates not higher than 
half those which prevailed at one time this year. Anincrease 
in the output from the collieries should do much to.improve 
the situation—not least of all because of the’lead it would 
give ‘to a real revival in the export trade. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Holidays and General Trade. 


THE Christmas holidays almost completely dis- 
organised business in the staple industries of the North 
of England, and things are not likely to settle down to 
the normal again until about the middle of, next. week. 
Generally, the holidays were arranged to operate until 
Monday morning, but there was a great deal of repair work 
to be done at many of the works, and notwithstanding 
the holidays, many men worked through them in order 
that a good start might be made in the New Year. The 
general trade position continues to cause much anxiety. 
For the most part, the iron and steel works in this area 
have fairly good order books ; sufficient, at any rate, to 
keep them in active employment over the first quarter 
of the year, but the outlook as regards new business is 
clouded with uncertainty, and it is difficult to say what the 
outcome will be. The opinion is gaining ground that a 
big slump will be experienced all round, and that there 
will be considerable additions to the ranks of the un- 
employed. Others are not so pessimistic, and believe that 
the slump will be of short duration. The important fact, 
however, is that fresh business of any kind is beeoming 
of less importance, and that fact points to a quieter state 
of things at the works. Morevver, foreign competition is 
on the increase, and in order to counter it considerable 
reductions in prices are inevitable. 


Cleveland Iron Trade. 


The Cleveland iron market is under the influence 
of the holiday spirit, and business is all but suspended. 
The blast-furnaces were kept in operation during the 
Christmas holidays, so that the output did not suffer, 
though deliveries to the foundries and steel works were 
suspended until the beginning of next week. The position 
of the trade shows little alteration from last week, and the 
policy generally is still a waiting one. The export side is 
t stagnant. There is practically no demand from 
abroad for the lower qualities, especially at the prices 
quoted, and it would seem that. before any of such material 
is sold to foreigners, prices will have to be reduced. Even 
home consumers are. holding off the market. ‘Those who 
are relying on a fall in the home price of Cleveland pig iron. 





brought down from 1915. 


however, are likely to be disappointed. In spite of recent 
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reductions in the Midlands, Cleveland Pig iron is still 
much the cheapest iron in the country, and costs of pro- 
duction are too high to permit of any price cutting hero. 
But for export.a premium of 22s, 6d. per ton is asked for 
No. 3 Cleveland G.M.B. and No, 4 foundry, and if the 
foreign trade is to be resumed this premium may havo to 
be dropped, However, these matters can well wait until 
the New Year, and until then the price of the standard 
quality remains unchanged. 


Hematite Pig Iron. 


There is very little change in the East Coast 
hematite pig iron trade. Consumers are buying very 
cautiously, with the result that new business is on a small 
scale. On the other hand, makers ‘ate pressing sales for 
forward. delivery, but decline to.make any price conces- 
sions. Mixed numbers are quoted at 260s. for home con- 
sumption, For the Allies the price is 265s., and for other 
foreign destinations 270s., but no business is recorded at 


these figures. 


Iren-making Materials. 
Extreme quietness still characterises the foreign 


ore trade, though heavy deliveries are being made under 
current contracts. In a falling market consumers are not 
inclined to commit themselves. Coke supplies are now 
abundant, but the price is unchanged at 62s, 9d. per ton 
at the ovens for nary furnace qualities. 


Manufactured Iron and Steel. 


The majority of the steel works on the North. 
East Coast have closed down until Monday next, but in 
the meantime alterations to plant and repair work are 
being carried out. A better inquiry for finished material 
is reported from the Near East, but home buyers are stil! 
holding off except to cover prompt needs. Prices will not 
now be altered until the turn of the ‘year; and buyers are 
not likely to come forward before the revision is made, 


The Coal Trade. ~ 


The Northern coal market continues in a state 
of inertia and lassitude. Shi are more concerned in 
getting away the arrears of contracts than in arranging 
for new business, more as the condition of affairs 
is in such a fluid state that it is difficult to determine what 
the prices will really be in the next few weeks. It is hoped, 
however, that within a month or so some measure of 
stability will have been established, which will enable 
exporters to trade with some degree of confidence. Prompt 
business is at a discount, and with buyers so backward 

rices are temporarily lower than the nominal quotations, 
Bat there are not wanting unmi signs that collieries 
are inclined to adopt a much stiffer attitude. Some are 
of the opinion that the bottom has been reached, and that 
it is time to call a halt to the lowering of prices, which 





they regard as quite low en to allow of some tangible 
effort being made to counter the now formidable American 
competition. The coke market is in a state of stagnation, 
with values still on the wane. 
= = 
SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 


Tue estimated shipbuilding returns for December 
are much larger than might have been expected when 
labour conditions are taken into account. The total for 
the th timated at 114,912 tons—is easily the 
highest for the year, and brings the total next in succession 
to the record year of 1913. When the various labour 
disturbances are taken into account it oo oe pare 
much pence: et the imagination to conclude that if the 





past year had been free from interruptions a new output’ 
record might have been recorded. Full details are not yet 
to hand, but the ultimate te figures will be in the 
region of 680,000 tons, com: with 532,094 in 1919 and 
756,976 tons in 1913. 

Unemployment Increasing. 


The outlook im various branches of Scam f is 
far from encouraging, and the continued dismi of 
workers in considerable numbers is becoming a common 
occurrence. In one of the biggest establishments on the 
Clyde many workmen have received notices which take 
effect from the beginning of the New Year holidays, and 
other concerns are expected to follow suit. ‘Then, again, 
the scarcity of work is having a drastic effect on steel and 
iron-works. The holiday season will in many cases extend 
to three weeks or rcreh while Sadan’ § sci Moryeces or! ones 
departments have lown for an indefinite 
period. Thousands of steel workers are already idle, and 
the ranks of the unemployed in the engineering trades are 
being rapidly augmented. ‘The dismissal of hands is 
taking place on a wholesale scale and a period of distress 
is not ther remote. Shipyards and steel works are 
hardest hit, but the movement is also noticeable to a con- 
siderable extent in kindred industries. 


Pig Iron. 

The scarcity of Scotch pig iron is still very pro- 
nounced, and it is perhaps just as well that the demand has 
fallen off to some extent. ‘The number of furnaces in 
operation is limited, and even with outputs reduced prices 
are easing somewhat. This fact; however, has not had 
much effect on negotiations. Steel makers are practically 
out of the market at present. Both hematite and foundry 
qualities are slow to move, and it is doubtful if even a 
substantial concession in prices induce much buying 
at present, as consumers everywhere are suffering from a 
lack of new business. 


Finished Iron and Steel. 
The depression in the finished steel and iron 
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trades is becoming more pronounced. Buyers are not 
coming into the market, and no doubt the cheap quotations 
from continental makers are partl: 1 or the 
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material is particularly slow. Steel sheet makers have not 
booked much in the way of fresh business for some weeks 
now, and bar iron makers are in much the same position. 
Each succeeding week brings further evidence of the fact 
that buyers are quite unable to purchase material at local 
prices and still compete in the open market,.and many 
prefer to hold off until the home article shall have assumed 
a level which will enable consumers to manufacture 
economically, Freights are coming down, which. fact is 
all in favour of overseas competitors, and definite action 
on the part of loca) producers cannot be long delayed. 


Coal. 


All branches of the Scotch coal trade are quiet 
and little change can be looked for until after the holidays. 
Industrial demands are slackening off, and even household 
demand is not Jarge for the season of the year. The 
strongest request comes from railway companies and muni- 
cipal coneerns. Business for Irish markets also is quiet, 
and foreign shipments are still practically a dead letter. 
Buyers, neither at home nor abroad, are showing the 
slightest inclination to anticipate requirements, and the 
present outlet is entirely in o fecal and coastwise direction 
and is concerned with immediate needs. Outputs, how- 
ever, are improving, and this fact provides the-one bright 
feature to carry forward to the new year. . Aggregate 
shipments for the past week amounted to 116,231 tons, 
as compared with 132,560 in the preceding week and 
341,417 tons in the corresponding week of 1913. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Exit 1920. 


Deprrssion in the coal and allied trades has 
come with such pronounced effect that few engaged in 
the commercial side of the industry will regret to see the 
end of this year, and hopes will be entertained generally 
that 1921 has better things in store, It is now so many 
years since bad times were experienced that the con- 
ditions prevailing are irksome. Yet it is to be feared that 
it will be some months before a normal and settled state 
of things comes about and business becomes tolerably 
active. Most people have longed for pre-war conditions, 
when competition was the soul of business, but as things 
are, present-day prices wili not secure foreign orders, and 
prices will have to come much lower, it is to be feared, if 
the demand for coal, &c., from consumers abroad is not 
to go elsewhere. Prices have certainly fallen very rapidly 
of late. The year has closed with values of coal, patent 
fuel and pitwood at the lowest figures for the whole twelve 
months. Best Admiralty large steams a year ago were 
110s. and rose as high as 120s., but. to-day are not worth 
more than 90s. at the most. Patent fuel at the beginning 
of 1920 was 105s, and advanced to 150s,, whereas to-day 
prices quoted are 80s. to 90s. Pitwood has been as high as 
97s. 6d. per ton, ex ship, during the last. twelve months, 
but is now only worth about 50s., while as regards the 
shipping trade outward freight rates have dropped to 
their lowest level for several years past, and are now, in 
fact, anything from one-third to one-sixth of what they 
were in February last, the result being that the rates are 
unremunerative. The outlook so far as South Wales is 
concerned is not by any means bright, and notwithstanding 
that only two months ago the country experienced a 
national strike in the coal industry, with all its paralysing 
influence on other trades, the embers of labour troubles are 
still smouldering. 

Rhondda Miners’ Strike. 

Work was resumed in the South Wales coalfield 
on Tuesday—at any rate, partially resumed—and the 
strike of 45,000 miners in the Rhondda district ended. 
The men stopped work in the early of last week in 
order to secure the reinstatement of eleven men at the 
Cwmpare Colliery, belonging to the Ocean Coal Company, 
who had been dismissed because their working places were 
unremunerative, and they declined to accept employment 
in one of the company’s pits at Treharris. The Executive 
Committee of the South Wales Miners’ Federation was 
waited upon by a deputation of the men on Friday last, 
and after considering the position for some considerable 
time, the Committee decided to recommend the miners 
to resume work, and thus enable negotiations to be re- 
opened. The Committee in its official report stated that 
failing an amicable settlement, a conference of the whole 
coalfield should be called, and that as several other disputes 
pending in the coalfield appeared to indicate that the coal- 
owners were operating a settled policy of seeking cause 
for the unnecessary dismissal of workmen, the Council 
asked for a special meeting of the Conciliation Board to 
deal with the matter. The leaders in the Rhondda district 
appeared to be very anxious to bring out the whole of the 
miners in the coalfield, as the Cwmpare incident to their 
minds is only part of a settled campaign of ‘‘ victimisation ” 
by the employers. One agent states that there are nearly 
2000 workmen in the South Wales coalfield upon whom 
notices have heen served in exactly similar circumstances 
to those which obtained at Cwmparc. However, at a 
specially convened meeting ofthe Rhondda No. 1 district 
on Monday, after hearing and considering the recom- 
mendation of the South Wales Executive Committee, it 
was agreed that instructions should be sent out imme- 
diately to the various lodges in the district calling upon 
the men to resume work. Thus, for the time being, the 
trouble in the Rhondda area is settled. 


Tin-plate Trade. 


The outlook in the tin-plate and galvanising 
trade continues very grave. It is estimated that the New 
Year will see altogether about 15,000 tin-plate workers 
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unemployed. It is not possible for employers to execute 
orders on the basis of current prices, coupled with the 
existing 2 oe and cost of material, especially coal. | 
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Considerable anxiety is felt in South Wales 
concerning the proposed grouping of the railways and its 
robable effect upon labour, more especially with regard 
c the building and repairing ‘of rolling stock. At Cardiff, 
Caerphilly and Barry substantial works exist andsemploy 
a considerable number ‘of men, but in the event of local 
railways being grouped with:the Great Western Company, 
it is feared that the building and repair wor’: will be. con- 
eentrated at Swindon, where the Great Western Company 
has very large extensions of its workshops. It is estimated 
that at Cardiff alone 1200 workmen would be adversely 
affected in the Taff Vale Company’s service. Newport, 
Port Talbot, Swansea and other places are concerned, but 
so far only Newport has awakened to the possibilities, 
and the Corporation has instructed the Town Clerk to 
make inquiries as to what exactly is to take place in the 
event of railway grouping becoming an accomplished fact. 


Inland Coal Losses. 


The secretary of the South Wales Coalowners’ 
Association has issued a statement concerning the statis- 
tical summary of the mining industry published by the 
Mines rtment of the Board of Trade, in which he 
deals with the inland and export. trades separately as 
regards South Wales. In this he points out that the total 
revenue from 10,862,725 tons of coal for the quarter ending 
September 30th last, commercially di of, was 
£30,121,974, of which £19,675,000 was in respect of the 
export trade and £10,446,974 in respect of the inland trade. 
The average cost of working all the coal prodticed was 
43s. 10d. per ton, whereas the proceeds per ton from coal 
for the inland trade was. 35s. 7d., thus leaving a loss per 
ton of 8s. 3d. On the total proportion of the South Wales 
output disposed of cially in the home market in 
the September quarter there was therefore a loss of 
£2,420,000, while if to this loss there is added the capital 
charges for the quarter the total approximate loss is arrived 
at of over £3,000,000. ‘The position, however, will be 
worse in the December quarter, for in addition to the 
above loss of 8s. 3d. per ton, it is estimated that the last 
wage advance has added in this coalfield- something like 
3s. 6d. per ton to the cost, thus bringing the loss on the 
supply of coal in the inland trade to 11s. 9d. per ton, while 
if on the outputs during the five weeks ending December 
18th the wages are further advanced Is. 6d. per ton the loss 
will be increased to at least, 14s. 4d. per ton. Mr. Finlay 
Gibson, secretary to the South Wales Coalowners’ Associa- 
tion, adds it will be seen how misleading is the statement 
that the industry shows in the September quarter a credit 
balance of lls. 7.45d., for it conceals the loss of over 8s. 
per ton on half of the output which is retained and marketed 
for consumption in the home trade. 





Colliery Wagon Hire. 


The Mining Association of Great Britain, in con- 
junction with representatives of the Factors’ Association of 
Great Britain, has recently had under consideration the 
question of bringing about uniformity, if possible, in the 
rates of wagon hire. R dations were agreed upon 
for submission to the colliery companies of the country, 
and the Commercial Committee of the South Wales Coal- 
owners’ Association has considered and adopted them for 
this district. ‘These recommendations are as follows :— 
First 20 miles, minimum 9d. per ton, maximum 1s. 6d.< 
20 to 50 miles, minimum ls. per ton, maxinium 2s8:; 50 to 
75 miles, minimum Is. 6d. per ton, maximum 2s. per ton ; 
75 to 150 miles, minimum 2s. per ton, maximum 2s. 6d.; 
over 150 miles, minimum 2s. 6d. per ton, maximum 3s. 
The new arrangement comes into operation from January 
Ist, 1921, and the members of the South Wales Coal- 
owners’ Association are to adopt the maximum rates, as it 
is considered advisable that there shall be the same hiring 


charges. 





An official report has been issued of the proceed- 
ings of a conference of the representatives of local authori- 
ties and of those conterned in electricity and other under- 
takings in South Wales and Monmouthshire, held at 
Cardiff on Tuesday, December 21st, to consider the forma- 
tion of an elec.ricity district for the purposes of the Elec- 
tricity Supply Act, 1919. A letter was read from thie chair- 
man of the South Wales Electrical Power Distribution 
Company, the largest statutory undertaking, covering a 
very considerable area of over 1000 square miles and: an 
output of about 56 million units:per annum, in which he 
stated that had he been able to be present he would have 
desired to put before the conference a.scheme upon which 
his company had. been engaged actively for some time and 
which the company thought in all the circumstances of the 
ease would form the best basis for improvement of elec- 
tricity supply in the South Wales district. The chairman 
of the conference—Mr. W. A. Chamen-—remarked that 
the South Wales’electricity district would go far beyond 
the limits of the Power Company’s area. It wouldonly 
form the nucleus of a scheme and must naturally, in any 
case, be taken into account just as the Cardiff, Newport 
and. Swansea Corporation undertaking. It would not, 
however, be possible to get in South Wales what was 
aimed at by the Commissioners without linking together 
all the electricity demands, including those supplied by 
private industrial undertakings from their own plants. 
Subsequently a committee was appointed to inquire fully 
into the whole position and report to a future conference, 
with recommendations, if any are found feasible, and it was 
unanimously decided to make a strong recommendation 
to the Commissioners to postpone for six months the date 
for receipt of objections and representations re boundaries 
and of schemes for improvement of supply organisation 
and the date of the subsequent inquiry, in view of the 

t financial situation and the amount of preliminary 





investigation necessary. 











Current Busivess. 


The market this week has been very dull on 
trom of holida ions and the lack of demand 
from” 
Wi 


ifest before the vacation. 
docks and in the coalfield on 
Tuesday, but fresh business has been practically at a 
standstill. Those exporters who had business in hand had 
already made all arrangements for shipments to be effected 
immediately after the holidays, and with the exception 
of seeing to these cargoes ‘got away operations were 
negligible. The tone of the market was easy, with prices 
more Of less-nominal. . 





Latest News from the Provinces. 





WALES AND ADJOINING COUNTIES. 
Swansea Metal Market. __ 


Owing to the holidays there was very little 
market this week, and bu:iness was very slack im the’sheet 
and tin-plate trade. Business i3. reported te: have’ ‘been 
done as low as 33s. 6d. f.0.b. works for promptsupplies. A 
eammittee of the Tinplate Makers’ Association has been 
set up to consider the question of fixing a minimum price. 
Steel bars are unaltered at £17 10s., which is the official 
minimum. The galvanised sheet trade displays no im- 
provement. 


Cardiff Dowlais Works. 


Reports have been current concerning the closing 
down, partly or wholly, of the -iron-and steel works at 
Cardiff belonging to Messrs. Guest, Keen and Nettlefold, 
Limited. It is, however, officially stated that no such 
decision has been arrived at. One blast-furnace has been 
closed down, but one is running, and the mills and steel 
works will resume on Monday next. 


Tin-plate Trade Wages. 


The examination by the appointed. auditors of 
the books of Siemen’s Steel Work; for the purpose of the 
new tin-plate sliding scale shows that the average price 
per ton for the two months of October and November, 
1920, was £21 17s. 8d., and for November, £20 18s. 0}d., 
so that when the new sliding scale becomes operative as 
from the first Sunday in January, 1921, the scale will be 
based on £20 18s. 03d. This means a reduction in wages 
by nearly 6s. in the pound. 





CALENDARS AND DIARIES. 





“Tae Locomotive News,” 154-5-6, Finsbury-pavement 
House, E.C. 3.—Wall calendar for the year. 

FLowEeRDEW AND Co., Temple Bar.-Chambers, 227-228, 
Strand, W.C. 2.—Calendar, with monthly tear-off sheets. 

Suaw anp Brake, Limited, Bell Yard, Temple Bar, W.C. 2.— 
Monthly tear-off calendar, with a very good picture of two dogs 
on the “ Alert.” 

Mawpstey’s, Limited, Zens Works, Dursley, Gloucester.— 
This calendar has.a beautiful coloured: picture reproduced on 
satin. Monthly tear-off s!ips. 

Tae FrRencu Parersroox Company, Limited, 24-30, Ber- 
mondsey-wall, S.E. 16.—A map of the British Isles showing 
routes of communications by rail and sea. 

R. T. Lane, “Sells Limitea,” 168, Fleet-street; E.C. 4.— 
Desk calendar; also small pb Mc eard, giving the time 
of appointment by a small indicator clock. 

HastaM AND STRETTON, Limited, 11, Windsor-place, Cardiff. 
—Calendar, with monthly tear-off sheets. A beautifully coloured 
picture is given of a fair lady called “‘ Peggy.” 

Henry Smon Limited, Manchester.—Calendar, with, daily 
tear-off sheets with a small. quotation from an eminent writer. 

Joun, Rocrrson and Co.,.Limited, Wolsingham 8.0., Co. 
Durham.—Wall calendar, with monthly tear-off sheets. Each 
sheet shows a view of one of the machines or work carried out 
by the company. 

Tse AssoctaTeD British Macutne Toor Makers, Limited, 
17, Pega grey S.W..1.—Wall calendar, containing 
monthly tear-off sheets, on each of which is a reproduction of 
one of the iated firm’s e 

G. A. Harvey anv Co. (Lonpon), Limited, Greenwich Metal 
Works, Woolwich-road, S.E. 7.—Pocket diary, with memoran- 
dum book. Many. pages of ‘useful information are included, 
which makes the diary of very practical value. 

Tue WeEtIN Davir AnD EnoIneerine Company, Limited, 5, 
Lloyd’s-avenue, E.C. 3.—Calendar cards, refill for calendar case. 
A week is given on each card, and on the reverse side is a picture 
of either some of the firm’s apparatus or @ ship fitted up by the 
firm. ? 

Smmpiex Conpurrs, Limited, 113/7, Charing Cross-road, W.C.2. 
—Mr. L, M. Waterhouse has sent the Simplex ket. diary for 
1921. In addition to the diary, much useful information is 
included, and the case in which the book is enclosed is made for 
stamps, cards and letters. 

Tue British THomson-Hovuston Company, Limited, Rugby. 
—Pocket diary; also spaces for memoranda, addresses and 
cash accounts for each month. ‘There are also over forty pages 
of closely condensed information which is invaluable to the 

i » who is thus enabled to have it continually handy 
whenever required. 
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LAUNCHES AND TRIAL TRIPS. 


CoRRIENTES, cargo vessel ; built by Short Bros.; to the order 
of Donaldson South American Line, Limited; dimensions, 
435ft. by 54ft. 10in. by 30ft. 3in. Engines, triple-expansion, 
‘eonstructed by North-Eastern Marine Engineering Company, 
Limited ; trial trip, Wednesday, November 17th. 

Boswett, “ B ” type standard vessel; built by Harland and 
Wolff, Limited ; to the order of Lamport and Holt, Limited ; 
dimensions, 413ft. 4in. by 52{t.; 5327 gross tonnage. Enginer, 
—— reduction geared turbines ; trial trip, Friday, November 
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Current Prices for Metals and Fuels. 





Hematite ... 


No. 1 Foundry 
No, 3 


N.E. Coast— 


Hematite Mixed Nos.... 


No. 1 
Cleveland— 


ee ig eee 
No. 3 G.M.B. 
No. 4 Forge 
Mottled ... 
Basic 
MIDLANDsS— 
Staffs. — 


All-mine (Cold Blast)... 


Grey Forge ... 
Part Mine... 
» Foundry No. 3 

Northam od 

Foundry Nos. 2 and 1 
No. 3 
Forge 
Derbyshire—* * 

No. 3 Foundry 


Hematite Mixed Nos.... 


0 to £19 12 
6 


6 
0 


0 to 1212 
0t 12 7 
0 to 1115 


0 
0 to 15 10 


1512 6+ 


Export, 
13 10 0 
13 12 6 


Export. 





MANUFACTURED IRON, 


Home. 
£684 


Hoops 
8S. Yorxs.— 
= Best 
MIDLANDS— 


Marked Bars (Staffs.)... 


Crown Bars ... ... 
Nut and Bolt Bars 
Black Sheets (dbls.) 


Galv. Sheets 24 W.G. 
(f.0.b. L’pool, or equal) 


Gas Tube Strip 


27 10 
31 0 
30 0 
31 0 


27 10 
31 0 
30 15 
31 10 
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STEEL, 


Scortanp— 
Boiler Plates... 
Ship » 
Angles, &c. 
Black Sheets... ... 
Galvanised Sheets... 


@Net makers works. 
or export, and coke is per ton on rail at ovens and f.0,b, for export. 


Home. 
£s d, 


8110 0 


25 10 Oto £31 10 0 
2% 10 Oto 7 0 0 


29 0 0 
33 0 0 


® Per ton f.o.b. 








STEEL (continued) 


tn 
8 
Sd 


N.E. Coast— 


Em 
—s 
oF 


Ship Plates ... 
Angles ... ... 
Joists... 
Heavy Rails ... 
Fish-plates ... 
Hard Billets .. 
Soft ”» 
N.W. Coast— 
Barrow— 
Heavy Rails ... 
Light 
Billets th 
Ship Plates ... 
Boiler ,, 
MANCHESTER (Prices irregular and 
Bars (Round) 
s» (others) 
Hoops (Best)... ... ... 
» (Soft Steel) ... 
Plates... wa 
»» (Lanes. Boiler) .. 
SHEFFIRLD (Prices irregular ail uncertain )— 
Siemens Acid Billets ... 
Bessemer Billets ... 
ea 
Hoops (Iron)... 
(Steel) 


Leal 
cooocooococooon 


BESRESRELE 
SSucoccoo 


_ 


BRSRB 
oScoco 


ee ee 


—  o- 


ERSERR 
cournos 
eolfocosco 


MImDLaNDs— 
Mild Rolled Bars... ... 
Bess. Billets and <i 
| ar ar Reet 
Tube Strip 
Angles 
Joists .. 
Wire Rods 


cy, 


ss 
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NON-FERROUS METALS. 


SwaNszEa— 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) ... ... ... 
ide (three months) ... 
Copper (cash)... ...  ... 
»» (three months) 
Spanish Lead (cash) . . 
‘6 (three month. 
Spelter (cash) ... = 
+ (three tiecintlin)... 


MANCHESTER— 
Copper, Best Selected Ingots ... 
Electrolytic 
Strong Sheets ... 
»» Loco Tubes 

Brass Loco Tubes 

»» Condenser ... 
Lead, English “ 
Foreign... 


? 


” 


~ 
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i] 
— 
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FERRO ALLOYS. 


(All prices now nominal). 


Tungsten Metal Powder. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... 
6 p.c. to 8 p.c. 
8 p.c, to 10 p.c, 
u Specially Refined 
Max. 2 p.c. carbon 
» Lpe 
» 0°75 p.c. sation... 
, carbon free . 
Metallic Chromium 
Ferro Manganese 
Silicon, 45 p.c. to 50 p.c. ... 


n ” 


” ” 


-- 3/- 


75 p.c. 


Vanadium 

» Molybdenum ... 
Nickel (per ton) 
Cobalt... 
Aluminium (per ten, 


” 


", £89 to £90 
£105 
£120 


3/1 per Ib, 
2/5 per Ib. 


Per Ton. Per Unit, 
£38 15, 


£37 
£37 


15/- 
15/- 


82/- 
39/- 


per Ib, 


... 7/6 per Ib, 
ow ton) £32 home, £47 export. 
.--£20 to £21, scale 8/6 per 

unit. 


..-£28 to £29, scale 12/- per 
unit. 


... 37/6 per lb. 
.» 9/- 
.- 20/- per Ib. 

.. £185 export, 


per Ib. 


47/- 





*FUELS. 


SCOTLAND. 


LANARKSHIRE— 


(f.0.b, Glasgow)—Ell ... 


AYRSHIRE— 


Splint 


(£.0.b, Ports)—Steam ... 


” ” 


FIrEsHIRE— 


Splint... 


(f.0.b. Methil or Burnt- 


island)—Steam .. 
Screened Navigation .. 
Unscreened 


LoTHIANs— 


eee nee 


(f.0.b. Leith) — Best Steam 


Steams ... 
Household 
Coke... 


NORTHUMBERLAND— 


Second Steams 
Smalls ... .. 
Unsereened ... 
Household 
DurnnaM— 
Seeond ... ... 
Household 
Foundry Coke 
SHEFFIELD— 
S. Yorks. Best Steam 
Derbyshire Hards 
Cobbles ... 
Nats 
Washed Smalls ... 
Best Hard Slacks ... 
Seconds 
Soft Nutty 
Pea 
Small Ph 
House, Branch 
» Best Silkstone... 
Blast Furnace Coke 


Hards 


*SOUTH WALES, 


CaRDIFF— 
Steam Coals : 


Best Smokeless Large 


Second ” ” 
Ordinary Dry Large 


ee ed 
od 


Best Black Vein Large ... 


Western Valley 


Best Eastern Valley Large 


Ordinary ” 
Best Steam Smalls 
Ordinary 
Washed Nuts 


No. 3 Rhondda Large 


No; 2 


” 


Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwaNsEa— 
Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
Big Vein... 
Machine-made 
Rr eae 
Peas... 
Breaker Duff. 
Rubbly Culm - .. 
Steam Coals: 








* Glasgow, Lanarkshire and 


A 
** At furnaces, 


t Delivered. 


Smalls ... ... 
Through 
Smalls ... 


Cobbies em 


Export. 


78}- to 76/- 
76/}- to 80/- 


73)- 
76}- 


70/- to 80/- 
80/- 
69/- to 72/- 


75/- 
73/- 
75}- 
73}- 


45/- 
56/8 to 60/- 
75]- 


Neutrals. 
70)- to 80/- 
60/- to 70/- 

55 /- 

60/- to 65/- 

70/- to 80/- 


70/- 

65/- 
70}- to 89/- 
80/- to 90;- 


83/2 to 33/8 
32/8 to 38/2 
31/8 to 82/2 
81/8 to 82/2 
81/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26/8 
23/2 to 24/2 
87/2 to 87/8 
83/8 to 84,2 
65/9 


90/- to 92/6 
85/- to 90/- 
87 /6 to 90/- 
80/- to 85/- 
85/- to 87/6 
82/6 to 85/- 
82/6 to 85/- 
80/- to 82/6 
75/- to 77/6 
70/- to 75/- 
85/- to 90/- 
90/- to 92/6 
80/- to 85/- 
85/- to 87/6 
60/- to 65/- 
55/- to 60/- 
120/- to 180/- 
80/- to 90/- 
47/6 to 52/6 


115/- to 120/- 
100/- to 110/- 
95/- to 105 /- 
95)- to 105/- 
117/6 to 122/6 
117/6 to 122/6 
97/6 to 100/- 
92/6 to 95/- 
30/- to 32/6 
47/6 to 52/6 


87/6 to 90/- 
80/- to 85/- 
50/- to 60/- 
65/- to 75/- 


¢ Except where otherwise indicated coals are per ton at pit for inland and f.o.b, 
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CURRENT PRICES. 
We desire. to call the attention of our readers to the fact 


that for the convenience of those who desire to file our Current 
ices page, we will send, week by week, to any reader who 
and 


unnecessary 








French Engineering Notes. 
(Prom our Correspondent in Paris.) 
Currency and Trade. 


Tue end of the year finds the situation much 
worse than it was at the beginning. The hopes of a con- 
tinuous recovery that seemed justified during the first 
three months collapsed with the sudden depression that 
then set in and has been growing ever since, and there 
unfortunately appears to be no single cause for which a 
remedy can be found, the situation being complicated by 
a whole train of influences that cannot be brought under 
any «ne scheme of reform. The idea is prevalent in this 
country thatthe depression is due to the depreciated 
currency and to the adverse exchange rate, which is now 
nearly as bad as at any previous time; but as the same 
state of things, perhaps even to a worse degree, exists in 
countries where the exchange is against us, it cannot be 
said that the industrial and commercial depression is due 
solely to the adverse exc’ ange rate. All that can be 
affirmed is that if the exchange were normal business would 
be greatly facilitated between different countries, and 
that would certainly attenuate the depression if other 
equally serious influences were not at work. It was urged 
at the beginning of the year that the only way to improve 
the exchange rate and thereby encourage business was to 
produce as much as possible for export. French firms have 
been doing so with a good deal of success, for during the 
first eleven months of the year the estimated value of 
exports was 20,773 million francs, representing an increase 
of no less than 12,111 million francs as compared with the 
similar period of 1919, Manufactured goods were respon- 
sible for about three-quarters of the increase. The imports 
were valued at 32,456 million francs, so that if the pro- 
gression of exports should continue the time will soon 
arrive when they will balance. Despite this obviously 
favourable position, the rate of exchange has not improved. 
Pet the contrary, it is within only a few points of the record 

re. 


Manufacturing Costs. 


As manufacturers are unable to sell all that they 
produce and are obliged to limit production, it follows 
that there is something wrong with the theory that an 
intensive production will bring about an immediate 
recovery. Before that is possible the consumption must 
be large enough to absorb the output. At present it is 
restricted by the lower purchasing power of the country 
and by the refusal of the public to buy in the belief that 
the existing high prices must come down. The campaign 
in favour of lower prices has had the effect of keeping 
buyers off the market, Prices cannot be reduced to the 
extent that would seem to be justified by the lower values 
of raw material, because wages and the fiscal charges are 
out of all proportion to those values, and a drop in raw 
material represents a much smaller percentage of the cost 
of the finished product than formerly. There can be no 
serious reduction in the prices of manufactured 
until wages are brought into harmony with the cost of 
raw material, or until processes of manufacture are adopted 
that will reduce labour costs, which means a still further 
diminution in the employment of labour. Already, in the 
weaving industries, where the depression is particularly 
severe, it is being urged upon workmen that no recovery 
is possible and no remedy can be found for unemployment 
unless they forego the increased wages that were accorded 
them during the period of high prices. In a word, wages 
must come cown if there is to be an improvement in trade. 
Otherwise, it is difficult to see how the prices of manu- 
factured goods can be reduced sufficiently to encourage 
buying at home and abroad except by an appreciation of 
money values as the result of an improvement in the 
financial position. ‘The present policy of consumers.in 
abstaining from buying in the belief that prices will drop 
eventually only serves to aggravate the situation. Un- 
fortunately, the great bulk of consumers have adopted this 
policy under compulsion. 


Suggested Remediee. 


As a last resource the country has appealed to 
the Government to provide a remedy, and after a long 
debate in the Chamber of Deputies the situation remains 
very much the same as it was before. The present Minister 
of Commerce is notoriously in favour of commercial and 
industrial freedom, and, during the discussion, he strongly 
urged the adoption of a policy of entire liberty whereby all 
restrictions on exports would be removed and facilities 
would be offered fex trade with foreign countries. The 
Minister, however, met with considerable opposition from 
those representing industrial interests, who pleaded for a 
partial prohibition of exports of materials required in the 
country and for the application of a higher coefficient of 
duties on imports. A former Minister of Reconstruction 
urged that the only real remedy lay in cheapening fuel, and 
he believed that there would be no permanent improve- 
ment in the international situation until countries: like 
Britain and the United States consented to French loans 
which would immediately stabilise the rate of ex \ 
The vote of the Chamber was of a distinctly protectionist 
character and pointed to a further increase in the coeffi- 
cients of import duties to compensate for the depreciation 
of money values. 








THE proposals of the London and North-Western Rail- 
way pees wad to spend £258,500 on the deepening of the 
inner harbour at Holyhead have now been sanctioned by 
the Ministry of Transport. 
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INTERNAL COMBUSTION ENGINES. 


October 6th, 1919.—Two-stroxe Eneotnes, A.. T. 
——— Lubbock-road, Chislehurst, and H. E. 
— 2, l-grove, Cape Hill, Smethwick, Birming- 


It is suggested in this specification that a two-stroke engine 
should be provided with a stepped piston and communicating 
ports, as shown, with the object of cooling the piston and warm- 
ing the incoming charge, After the larger part of the piston A 


164,128. 
Pherson, 
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has passed the inlet port B on the upward stroke it compresses 
the charge in the pid utd space. When the bottom of the 
piston passes above B the compressed charge is erred to 
the crank case below by the communicating C, and the 
remainder of the charge flows in directly from the inlet.— 
November 25th, 1920. 


DYNAMOS AND MOTORE. 


154,021. September 18th, 1919.—CommutaTors FoR DyNamMo- 
ELECTRIC Macutnes, G. A. Juhlin, Thorold Croft, Broad- 
road, Sale, Cheshire, and Metropolitan-Vickers Electrical 
Company, Limited, of 2, Norfolk-street, Strand, West- 
minster. 

Tuts invention relates to the cooling of commutators of the 
radial type for dynamo-electric machines by means of fans. The 
fan A is secured by screws to the ring B, which forms one side 
of a dovetail groove C in which the segments D of the commu- 
tator are held, the ring B being insulated from the comrautator 
segments in the customary manner. Segmental plates E in a® 
plane parallel with the face of the commutator are provided 
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between the various brush holders F in order to direct the air 
blast on to the face of the tator. It is cl d that this 
ent renders it ibl perate direct-current 





Pp to 
machines, and especially rotary converters, at a higher voltage 
than has previously been the case, as in the event of a short 
circuit between brush arms the strong air blast will blow the arc 
outward in a radial direction, and where radial barriers are pro- 
vided the breakage of the arc would be further facilitated.— 
November 25th, 1920. ; 


SWITCHGEAR. 


154,075. December 9th, 1919.—Execorrio Circuit INTERRUPT- 
Ine Devices, F. W. Le Tall, 2, Norfolk-street, Strand, West- 
minster. 

This invention relates to quick-acting interrupters. A direct- 
current circuit is supplied with en from a source of electro- 
motive force and is provided with a circuit interrupter A having 





an actuating and controlling device B. The device B comprises 








bridge the air gap D under normal conditions, the flux set up by 
the winding F will hold the interrupter A in its ciosed position 
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When a short circuit or earth occurs on the main circuit the 
current in the circuit will change quickly and induce voltage 
dine rare former H that barca oa ay ip Aa ay — 
i in opposition to the winding F. ux wi 
thérefore be diverted through the leg K of the core member and 
across the air gap D and thus permit the spring L quickly to 
move the armature and, consequently, the circuit interrupter to 
open position.— November 25th, 1920. 


154,022. September 19th, 1919.—Etecrric Swircues, Cromp- 
ton and Co., Limited, Engineers, and W. F. Jones, all of 
Are Works, Chelmsford, Essex. 

This invention relates to quick make and break knife switches. 

A is an auxiliary lever rigidly attached to the switch spindle B 

and provided with a pin C for engaging the spring D which is 

coiled around the spi B.. E is the switch handle moving 

a = in a soe sevense Wan ten 20s 

engaging wit! spri G spring D is erably of the 

helical type, the ends being crossed, so that spe be wound 
up by angular movement of the switch handle E in either direc- 
tion. Figs. 1 and 2 show the gear in the “off” and “on” 








positions. The auxiliary lever A engages at its upper extremity 
with a detent G when in the “ off ” position, and another similar 
detent may be provided for the “on” ition. The detent G 
is limited m its movement by a pin H fixed to the switch box. 
a hole being provided in the detent which allows sufficient angular 
movement of the detent. The forward toe K of the detent 
e with the auxiliary lever A by means of a spring L 
attached to the spindle M. The detent G is actuated at approxi- 
mately the full “‘on” and “ off” positions by a pin N on the 
handle press E, which rides on and down the end O of detent G 
so disengaging it from the end of auxiliary lever A. The end O 
of the detent G is shaped as shown to avoid raising the toe K 
unduly, and a pawl P ensures that the switch blade is drawn full 
home in the contact.—November 25th, 1920. 


153,963. August 16th, 1919.—Execrro-MaGNeTic SWITCHES, 
The British Thomson-Houston Co,, Limited, 83, Cannon- 
street, London, E.C. 4. BA 

In order to control electric circuits from a distance it is cus- 
tomary to provide an electro-magnetic switch near the circuit to 
be por aaa and operate ‘the switch from the remote point. 

The chief object of the present invention is to provide for this 

purpose an electro-magnetic switch which requires but a single- 

control wire for opening and closing the switch at will. The 
drawings show the construction of the switch and a simplified 
diagram of the connections. A three-wire direct-current system 
is taken as a source of supply, and the arrangement is such that 
when the circuit ing contactsA and B of the electro-magnetic 
switch close, the t tion circuit C is connected across the 
supply conductor D and the neutral wire E. Upon closing the 

ilot switch F upon the right- tact the magnet winding 

& is energised. The flux ity of the core H will thereby be 

increased and cause the armature K to be moved to tht 

closed ition, thus connecting the circuit making contaces 

Aand B. As soon as the switch member has been thus moved 

into its new position the pilot switch F can be moved to the 

“* off” position. The electro-magnetic switch will remain cl 

b f the attraction of the core H for the armature K. 














oO . 
To open the electromagnetic switch and thereby de-energise the 
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translation circuit C the pilot switch F is moved into engagement 
with the left-hand contact. The current will now flow in the 
winding G in the reverse direction from that in which it flowed 
when the electro-magnetic switch was closed and the magnetic 
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circuit of the electromagnetic switch will be de-energised. As 
soon as the switch member has opened the pilot switch F can 
be moved to the “ off” position and the electro-magnetic switch 
is ready for further operations.— November 16th, 1920. 


TRANSMISSION OF POWER. 
154,136. May 27th, 1920.—Suarr Couprines, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C, 4, and J. Martin, 40, Clifton-road, Rugby. ¢ 
This invention relates to shaft couplings and has for its object 
to provide an improved construction in which provision is made 
for any slight error in alignment of the two shafts to be coupled 
together. A bushing of substantially non-compressible material, 
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which loosely surrounds the pin and fits within the lining of 
resilient material in each aperture, distributes the pressure over 
a larger surface thereof than with the usual form of con- 
struction. The non-compressible bushing is marked A and the 
resilient one B.— November 25th, 1920. 





MICHELL 
Broomhill, 


154,100. 
BEARINGS, 
Glasgow 

In order to equalise the load carried by the several pads of a P 

Michell type bearing the inventor supports the pads on short 

pistons which bear on a yielding material, such as lead, which is 


January 29th, 1920.—IMPROVEMENTS IN 
K. Gauldie, 13, Winston-avenue, 
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contained in a fluid-tight casing. The pads are supported on 
the rounded ends of small pistons, which rest on the surface of 
a confined mass of lead or similar deformable substance. It 
may be desirable when the deformable substance is of fairly 
rigid constitution, such as lead, to combine it with a less rigid 





material, such as rubber. For instance, the more rigid substance 
may surround a core of the less rigid substance and so protect 


the latter from the action of the lubricant. Or for the same pur- 
ose a layer of lead or similar material may lie above a layer of the 
ess rigid substance. The central tubular part forms with the 
casing in which the bearing is set an oil reservoir in which the 
ws surfaces are completely immersed.—November 25th, 
20. 


154,113. March 5th, 1920.—Epicyciic VARIABLE SPEED GEAR- 
_ J. Arthur, 24, Grainger-street West, Newcastle-on- 
yne. 

In this gear-box four speeds are provided by means of three 
trains of epicyclic gearing and a directdrive. The chief pecu- 
liarity lies in the means for engaging the various gears. When 
any one gear is required in operation the outside toothed ring 
A, for instance, must be held, Then the central wheel on the 
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shaft, by driving the pinious B, makes the cage C rotate and 
power can be taken from the toothed wheel D. The outside 
toothed ring A and its two corresponding rings are held by means 
of plungers EE E, which are operated by the change speed 
lever to engage with recesses in the rings. The direct driving 
dog clutch F is manipulated by the plunger and bell-crank G.— 
November 25th, 1920. 


LIGHTING AND HEATING. 


154,121. March 30th, 1920.—Om-rireD Furnaces, R. MeNeill, 

42, Gosvenor-street, Southwick-on-Wear. 
In this specification a claim is made for a rivet heating furnace 
comprising an air chamber with suitable means for supplying 
air thereto under pressure, a superimposed fuel chamber, formed 
in one with the air chamber, a suitable burner or burners, an 
air supply pipe leading from the air chamber to the burner or 
burners and having an orifice or orifices opening into the fuel 
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chamber above the surface of the fuel, and a fuel supply pipe 
opening into the fuel chamber below the surface of the fuel and 
leading to the burner or burners, and, in conjunction therewith, 
a furnace hearth which may be arranged above the fuel and air 
containers. The illustration is self-explanatory.— November 
25th, 1920. 


MINES AND METALS. 
154,108. February 24th, 1920.—THE ELECTRO-DEPOSITION OF 


ALLoys OF CopPER AND Zinc, 8. O. Cowper-Coles, Rossall 
House, Thames-street, Sunbury-on-Thames, Middlesex. 








of alloys of copper and zine. An electrolyte composed of a salt 
or compound ot copper is very rapidly circulated, by means of 
propellers, over the articles, or the cathodes on which plates or 
other objects are to be built up, copper anodes being employed 
and a suitable zinc salt being added continuously to the electro- 
lyte, by preference in the vicinity of the propellers, so as to give 
the desired composition. A test piece in the form of a thin 
metallic ribbon is continuously passed through the electro- 
lytic bath and is slowly wound up by suitable mechanism. By 
means of the ribbon a continuous record is obtained which shows 
ata "conga at any time if the conditions are right for depositing 
an alloy of a known composition or colour. The process is of 
particular advantage for the protection of iron and steel from 
corrosion. An alloy of copper and zinc containing a higher per- 
centage of zine than ordinary brass—say, for example 50 per 
cent.—is far more durable than zinc alone, for the reason that 
it is not so highly soluble and also for the reason that it is not so 
electro-positive, therefore the action is not so violent, yet it is 
sufficiently electro-positive to give the necessary protection to the 
iron or steel. In this case the iron or steel article to be protected 
is placed in an alkaline electrolyte, such as double cyanide of 
potassium and copper with a copper anode and just sufficient 
zinc is added continuously or at short intervals in the form of a 
salt or compound, or a small zinc electrode may be used instead, 
the solution being very rapidly circulated or agitated by means 
of propellers during the operation of deposition.— November 
25th, 1920. 








Forthcoming Engagements, 





TO-DAY. 
Junror INstrITUuTION OF ENGINEERS.—Caxton Hall, 8.W. 
Lecturette, ‘“‘ Drying Plant,” by Mr. E. A. Alliott. Lantern. 
8 p.m. 


SATURDAY, JANUARY Isr. 

Royat Instrrvtion or Great Brrrain.—Albemarle-street, 
Piccadilly W.1. Christmas lectures; ‘‘ The Haunts of Life.” 
Lecture IL.; ‘‘ The Open Sea ” by Professor J. Arthur Thomson. 
3 p.m. 


TUESDAY, JANUARY 4rua. 
Roya INsTIruTION OF GREAT BRITAIN. 


Piccadilly, W. 1. Christmas lecture; ‘‘ The Haunts of 
ILI., ** The Great Deeps,”’ by Professor J. A. Thomson. 


Albemarle-street, 
Life.”’ 
3 p.m. 


WEDNESDAY, JANUARY 5rua. 
LiverPooL ENGINEERING SocieTty.—Royal Institution, Col- 
quitt-street, Liverpool. Paper: ** Water Power Problems ° by 
Mr. W. J. E. Binnie. 8 p.m. 
West Bromwich ENGINEERING Sociery. 
Lodge Road, West Bromwich. Inaugural Meeting. 


Technical School, 
7.30 p.m. 


WEDNESDAY AND THURSDAY, JANUARY Oru 
AND 6ru. 
Puysicat anp Optica Societies JomnT Exnrerrion.— At 
the Imperial College of Science, South Kensington. Open from 
3 to 6p m. and from 7 to 10 p.m. each day, For programme see 
650 ante. 
THURSDAY, JANUARY 6ru. 

Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Juvenile lecture: ‘‘ The Cries of London which Children Heard 
in Shakespeare’s Time,’’ by Sir Frederick Bridge. 3 p.m. 
Royat InstirutTion or Great Britain.—Albemarle-street. 
Piceadilly, W. 1. {Christmas lecture: ‘‘ The Haunts of Life.”’ 
LV., ‘‘ The Freshwaters,”’ by Professor J. A. Thomson 3 p.m. 








FRIDAY, JANUARY 7ru. 
Juntorn InstiruTion or ENGINEERS.—39, Victoria-street, 
Westminster. Lecturette: ‘‘The Indicator: Its Uses and 
Application,’ by Mr. H. G. Pusey. Slides. 8 p.m. 









SATURDAY, JANUARY 8rn. 


INSTITUTION OF BRITISH FOUNDRYMEN : LANCASHIRE BRANCH. 
—College of Technology, Manchester. Di ion: ‘“‘ Hard 
‘astings in the Machine Shop,” to be opened by Mr. 8S. Hurst. 
t p.m, After the meeting the annual dinner will be held in the 
\lbioa Hotel, Piccadilly, Manchester, at 6.30 p.m. 





THURSDAY, JANUARY 277u. 
ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGBTs- 
MEN: York Tecunicat Section.—Priory-street Higher Grade 
School, York. Paper: ‘“‘ Distilling and Stills,” by Mr. W. A. 
Warner. 7.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. Kincaip, WALLER, MANVILLE AND Dawson inform 
us that the Government, having reinstated them in their former 
offices, which were commandeered during the war, their address 
is now once more St. Stephen’s House, Victoria Embankment, 
Westminster, S.W.1. Telegraphic address, “ Kincaid, Parl, 
London.” They also inform us that they have taken into 
partnership Mr. A. E. Jackson, M. Inst. E.E., and Mr. H. G. 
Simmonds, who have been intimately associated with them as 
their principal assistants for many years past. There will, 
however, be no alteration in the style or title of the firm. 


WE are informed that Mr. J. Herbert Parsons, D.Sc., has been 
elected President of the Illuminating Engineering Society, in 
succession to Mr. A. P. Trotter. Mr. Parsons, who is one of the 
leading London consulting oculists, was the first chairman of 
Council of the Society, and has taken a leading part in the 





This invention relates to a process for the electro-deposition 
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sections of its work dealing with the influence of light on vision. 
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WORK WANTED 


CASTINGS. 


RILISH ENGENEERING FIRM Established in 
France and Belgium with several foundries work: ° 





ing under ihe y can SUPPLY 


escripti 
of al emtatas, Plain or intricate work undertaken 


mpt delivery assured, 
0 rations submitted on receipt of blue-prints or 


sketchesyE8 MOTEURS “ NATIONAL,” 32, Rue des 


Mathurins, Paris 


~ CASTINGS 


Loam, Dry, or Green Sand. 
Also Machine-made Repetition Work. 
Good Delivery. 


EASTON & JOHNSON, Ld., Taunton. 











IRON CASTINGS. 


Engineers requiring SOFT GREY IRON 
CASTINGS, up to two tons, are invited to send 
their enquiries to :— 

H. C. GOODMAN, 


B 
Caversham — Bridge Foundry, Reading. 








LARGE MODERN FOUNDRY solicits enquiries 


for 
HIGH-CLASS ENGINEERS’ 
CASTINGS IN IRON OR STEEL 
Repet ition work preferred. Satisfuction guaranteed 


WESTLAND FOUNDRY (Branch of Petters,Ld.) 
Petter's Siding, YEOVIL. 





PATTERNS. 


We can sve prompt delivery of High Class 
Wooden Patterns of any description. 


ONLY SKILLED PATTERN MAKERS EMPLOYED. 


Your enquiries will receive our immediate 
and careful attention, 


SATISFACTION ASSURED. 


FINE CASTINGS Ltd., 
Forest Road, Fishponds, BRISTOL. 


PA TTERNS—CASTINGS, 


GREEN, DRY SAND, OR LOAM, 
UP TO 10 TONS. 


MOULDED CASTINGS. 








MACHINE 


PATTERNS MADE IN OUR OWN SHOPS. 


MANLOVE, ALLIOTT & CO., 
Works, 
NOTTINGHAM. 


LTD., 
Bloomagrove 





a /RNMAKING.—Any Class of PATTERN- 

KING UNDERTAKEN. We will quote you 
a price for your pattern to suit the number required 
to be cast from it.—Address, 2972, The Engineer Office. 

2972 1 

\ ECHANICAL _ENGINEER, with Twenty-five 
i years’ experience, UNDERTAKES DRAWING 
aud TRACING, DEVELOPMENT of IDEAS and 
PATENTS. Advice given. First-class work. Reason- 
Consultations by appointment.— 


. The Avenue, West Ealing, W. — 
3146 1 


ws ANTED to MANUFACTURE SPECIAL MACHI- 
NERY or ENGINEERS’ APPLIANCES. Up 
to-date machine plant for either heavy or medium 
work. Own foundry and pattern shop.—EASTON 
and JOHNSON, Ltd., Engineers, Taunton. Ex. 





—— at a 
. H.W. 








2. puany and SONS, Engineers, The Albion 


. 8.W. 1 
etablished “2 i Wonk. NDERTAKE MACHINING and 
o> bes Radial and re roal Drills. Pioning “44 
ott ag ditt. . Shaping, Milling, Gear Outing 

36in. and Tinding. d 


dia., Internal 
} A = Plate Working, &c. 








Societe Anonyme Fonderies 


et Distributions d’Eau, 


CINEY, BELGIUM. 
FACTORY FOUNDED 1860. 


CASTINGS of all weights and sha 
fettled or unfettled. ve 

Mechanical Repetition Moulding. 

PIPES up to 5ft. and more in diameter. 

Vertically cast ; straight ; specially shaped ; 
and accurately gauged TUBES for 
Economisers and Apparatus of all kinds 
for circulating water in tubes. 

FiRst-CLass RgFERENCES IN ENGLAND: 

















High-class Pattern Work at reason- 
able prices, 
Enquiries solicited. ota- 
tions sent by same 
post. we promptly 







execu 


EY to: 
5, Little Durweston St., 
Crawford Street, 

LONDON, W.1. 
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For continuation of Small 
Advertisements see page iv 


ordinary or malleable iron, steel. | 





PITMAN’S NEW BOOKS. 








REINFORCED CONCRETE. 


A Treatise on the Theory and Practice of Reinforced Concrete Construction. 

By W. NOBLE TWELVETREES, M.1.M.E., A.M.LE.E. 

With a Foreword by E. Fiander Etchells, President of the Concrete Institute. 
This book contains valuable information to architects, builders, engineers, surveyors, and students, The new 
standard notation for engineering fom § is explained in the arenes and is cpoloved throughout the book. 


With 2 folding plates, data, form 
to all ee d a sor alien book on reinforced concrete as a handy 
rpenter and Beller 





“We can recommend it 
office reference, ’~Ca 

“The Author be qpreretated on having brought into reasonable compass almost all the 
information pe oe Fa by the architect and the Ce the design of re ed concrete in a 
thoroughly up-to-date and scientific manner.’ imes Engineering ‘Supplement, 


AEROPLANE STRUCTURAL DESIGN. 


By T. H. JONES, B.Se., A.M.ILM.E., and 
J.D. FRIER, A.R.C.Sc., "DLC, A.R.Ae.S. 
A special feature of this new book is the prominence given to the neti of estimation of the strength of 
aeroplanes, loading being dealt with in detail from the designer's point of view. With 121 Illustrations. 21s, net. 
DETAILED PROSPECTUSES POST FREE FROM 


SIR ISAAC PITMAN & SONS, LTD., 


Parker Street, Kingsway, W.C. 2. 




















“STONEY” CONTROL SLUICES 


WITH STOKES’ PATENT IMPROVEMENTS. 


SOLE MAKERS: 


RANSOMES & 
RAPIER, LTD., 


SPECIALISTS IN 


Water Controlling Apparatus 
as applied to 
Waterworks, Irrigation, 
Tidal Rivers, 

Water Power Installations, 
Navigation, Drainage, 
&c. &c. 





| Sluices on the River Adda at Robbiate (near Milan). Span 
€ | of eachZgate, 32ft. 10in. Depth of each sluice 30ft. 3in. 
Lift 14ft. 2in. 


OVER 1000 SLUICES 
ALREADY INSTALLED. 


180 “STONEY” Sluices in the Also 264 Sluices at the 
ASSOUAN DAM, EGYPT, alone. ISNA BARRAGE, EGYPT 





e “STONEY” SLUICE is 
in successful operation in most 
parts of the world. 


Address ali Correspondence 


DEPT. M., 
32, VICTORIA STREET, 
LONDON, S.W. 





Telegrams and Cables: 
“Ransomes Rapier, London.’ 
“Sluice, London. 
Stuices on the River Rhone (near’ Geneva). ¥ Span of each Telephone : Spl 1122 


gate 32ft. 10in. Depth of each ga'e 28 feet. 


Lift 16ft. 6in. 


4891 & 4892 Victoria ; 49 Ipswich. 
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“ WESTOOL ” 
PORTABLE 
ELECTRIC DRILLS 


DOUBLE POLE 
QUICK BREAK 












































No. 





3. SIZE MARK 1 1920 PATTERN. 


(-1g"-> 


THE WESTMINSTER TOOL & ELECTRIC Co., 
WESTOOL WORKS, Putney Bridge Road, LONDON, SW, 15, 





DREDGING. 
Plant Available. All Sea-going. 


BUCKET DREDGRR Self - Propelling, 
35. ft. Buckets. 
Dredging to 50ft. 
TWO STEAM HOPPERS 1000 c.yds, each. 
TWO DUMB HOPPERS 600 c. yds. each. 
TUG 500 I.H.P. 
DREDGING curses 5000 - 7000 c. 
yds. per shift. 
§. PEARSON & SON (Contracting Dept.), Ltd. 


10, Victoria Street, Westminster. 


























SECURITY 


When you hear of a destructive 
fire one of your first thoughts is 
to what extent the loss is covered 

_by Insurance. How is it that 
the same thought does not arise 
so readily when you hear of a 
serious loss arising through Fraud 
or Dishonesty ? 


Is it wise to be exposed to such 
a risk when, for a small annual 
premium, you may obtain ade- 
quate protection by means of a 
* National Guarantee ’’ Policy ? 
Send to-day for particulars of the ‘* National 
Guarantee’ system of Collective Surety- 
ship, and form “T”’ 
simple questions showing the particulars 
required for quotation purposes. 


THE 
NATIONAL GUARANTEE 
& SURETYSHIP ASSOCIATION 
LIMITED. 


Head Office: 
67, George Street, Edinburgh. 


London Office : 


containing seven 


Finsbury Pavement House, 


E.C. 2. 
Founded 1863. 











STOCK BOILERS. 





MOST MODERN “DISH-END” TYPE 


WITH CORRUGATED SECTION. 
1 30ft. x 9ft3in. x 150 Ibs. W-P. 
2 s0ft. x Sft@m. x 100i:bs. W.P. 
2 ft. x 7ftG6in. x 162ibs, W.P. 
2 ft. x 7ftGin. x 1[30)bs. W.P. 
6 ft. x 7ft6in. x 120ibs. W.P. 
4 x 7ft din. x 160ibs. W.P. 
8 24ft. x 7ft3in. x 120lbs. W.P. 
1 sft. x 7tt3in. x 160lbs. W.P. 
2 ft. x -7f = x 120lbs. W.P. 
1 ft. x 6fté x 120ibs. W.P. 
‘1 =: 28ft. Gin. x te ‘Sin. x 160 lbs. W-P. 


Repairs to all iypes of Boilers by First-Class Men. 


JOHN THOMPSON (Wolverhampton) Ld. 
WOLVERHAMPTON, Eng. 























7 Chey do the work 

Sof many men. 

3 Messrs. Gillespie 
Partners Ltd. 














RAILWAY MATERIALS AND 
CONTRACTORS’ PLANT. 


Prompt Delivery. 
NEW & SECOND-HAND F.B. & B.H, STEEL RAILS 
45 Ib. to 95 Ib, per yard, with accessories. 


NEW OREOSOTED SLEEPERS & CROSSINGS. 
Large quantities always in stoek. 


ROLLING STOCK of all dercriptions. 
NEW PORTABLE RAILWAY. 


rters of all kinds of Materials and Plant used 
¢ coustruction of Civil Engineering Works. 


R. H. NEAL & CO., 
58, The Broadway, Ealing, Londes, W. 6 








Exp 





Telegrams : Snoslaen, Ealux, Lond. 
Telephones : 1951 and 1764, 
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Fuller, Horsey & Co.'s Advertisements 


Continued from page cvi. 


HAYES, MIDDLESEX.—FREEHOLD MANUFAC. 
TURING PREMISES (formerly the National Aero 
2 — Works), FOR SALE WITH POSSESSION.— 


Fuller, Horsey, Sons and Cassell 


are instructed to offer for SALE by AU CTION, in 
one Lot, on the PREMISES, on TUESDAY, 25th 


January, 1921, at Eleven o’clock precisely, the 


MODERN 
FREEHOLD FACTORY, 


situate in BLYTH-ROAD, HAYES, MIDDLESEX, 
close to the passenger station of the Great Western 
Railway, with its frequent service of fast trains to 
Paddington and the City. The property, which has a 
frontage to Blyth-road of 424ft., occupies a 

GROUND ARB, OF TWO ACRES, 


itha 
RECT RAILW ‘AY SIDING 
THE § SUBSTANTIAL, GROUND-FLOOR BUILDINGS, 
hich contain a 
FLOOR SPAC E of about 70,000 sq. ft.. 
are exceptionally well lighted, and although designed 
as an engineering works, are suitable for practically 
any Manufacturing purpose, situate as they are within 
easy cartage distance to London, in a district where 
labour is plentiful and electric power is cheap 
May be viewed by orders to be obtained of the 
Auctioneers, and particulars with plan and conditions 
of sale, had of W. A. G. DAVIDSON, aq. Solicitor, 
Bank Buildings. High-street, Acton, W.; of RODWAY 
STEPHENS. Esa.. A.C.A., 31. Ye ane street, 
E.C. 3; aad of Messrs. ASULLER: HORSEY and CO., 
Auctioneers, 11, Billiter-square, E.C. 3. 3253 1 





At the i AL AERO ENGINE FACTORY, 


YES, MIDDLESEX.—Messrs. 


see Horsey, Sons and Cassell 


will SELL by AUCTION, in —_ on the PRE- 
LISES, on TUESDAY, 25th JANUARY, 1921, ana 
FOLLOW ING DAYS, at Eleven o'clock precisely each 


“ENGINEERS” 
MACHINE TOOLS, 


including :— 

TWENTY COMBINATION TURRET LATHES, by 
Herbert, Gisholt, Warner and Swasey, and Pratt and 
Ww aT - 

TWO Jones and Lamson 24in. FLAT 
TURRET LATHES 
wits Potter and Johnson 5a and 64 AUTO- 

EIGHT a MACHINES, Herbert, Gridley, 
and Clevela: 

FIFTY- rn E SCREW-CUTTING LATHES, various, 
by Le Blond, Pratt and Whitney, Rahn, Larmon, 
Davis, Flather, Whitcomb, Blaisael, &c. 

TWENTY-FO 


2tin. by 


various, by 


UR CAPST. LATHES, 
Wells, 


Brown and Sharpe, My erner and Swasey, 
Pierce, Pollock and McN: 
A Lucas HORIZO mL BORING MACHINE, 


2tin. 
spindle, 30in. stroke. 

TWELVE Becker VERTICAL MILLING MaA- 
CHINES, 3 and 2A 


Nos. 5B, 
EIGHTEEN UNIV ERS AL —" PLAIN MILLING 
MACHINES, by Pratt and Whitney, Milwaukee, 
oe Herbert, Kempsmith, Darling and Sellers. 
eon SLOT DRILL and KEYWAY MILL- 
ING MACHINE. 
TWwENTT. EIGHT UNIVERSAL, AIN, and 
INTERNAL GRINDING MACHINES, 9 Herbert, 
Norton, Landis, Brown and Sharpe, Modern Co. 
FOUR SURFACE GRINDERS, by Storey 
TWO Walker 13in.. PISTON RING GRINDERS. 
TWO Double DISC GRINDERS and EIGHTEEN 
double-ended GLOBE and BENCH GRINDERS, 
various. 
FIVE GEAR CUTTERS and oe PLANERS, up 
to 48in., by Gleason, Fellowes. and Brown and Sharpe. 
x 3 HIN 
MACHIN Ss. a. 2 
*., 


NE SENSITIV E DRILLING 
. Sit. 
TWO Taylor 


a * spindl 
wo Gray “PLANING MACHINES 
and Hobson FNGRAVING 
CHINES, 0/16 
A Rhodes No. 20 INCLINABLE PRESS. 
A No. 9 POWER HAMMER, by Beaudry and Co. 
tw ELVE Brayshaw and Richmond FURNACES. 


WOODWORKING MACHINERY, 
including Oliver pendulum cross-cut saw, two double- 
spindle dimension saws, vertical moulding machines, 
five wood-turning lathes, Oliver wood-trimming me- 
chines, orame core box machine, &c. 

THREE 3-Ton Three-motor OVERHEAD ELEC- 
TRIC TRAVELLERS, by Broadbent, for 440-volt 
D.C., two for 38ft. span and one for 24ft. span. 

Two engraving machines, embossing machine, mag- 
netic separator, forges, anvils, furnaces, shafting, 
pulleys, office furniture, typewriters, and numerous 
other effects. 

May be viewed on production of catalogue, which 
may be obtained of W. A. G. DAVIDSON, Esa., 
Solicitor, Bank paotan. High-street, Acton, W-: 
of RODWAY Ses teem Esq., A.C.A., 31, m- 
bard-street, ° essrs. FULLER, 
HORSEY ink ‘So. Auctioneers and Valuers. 11, 
Billiter-square, E.C. ‘3. 32541 


by 2ft. by 


MA- 





Re W. A. and R. J. Jacobs, Ltd., 94-96, Leonard. 
street, and 55, Great Eastern-street, E.C.—By order 
” of the Liquidators. 
Os Bie — METAL WORKERS 
OTHERS —Messr 


vee Horsey, Sons and Cassell 


= OFFER FOR SALE BY AUCTION, in 
COMMERCIAL SALE ROOMS, 
“Li E.C., on FRIDAY, JANUARY 
14th, 1921, at Twelve o’clock precisely, 


PLANT & MACHINERY, 


comprising seven 3-8in. to Zin. Cleveland, Gridley and 
Vernier automatics; screw-cutting lathes, 6in. to 
Shin. centres; Warner and Swasey No. 4 capstan 
jathe; two bench lathes; fourteen pillar and bench 
sensitive drilling machines; Carson 8in. by 18in. 
universal cutter grinder;. tool grinders; four Bliss 
No. 8 stamping presses; sixteen fly screw presses ; 
Grant r.vet spinning machine; 32in. guillotine ; 
48in. and 36in. folding machines; No. 4 Al spot 
welder; No. 4 Empire blower; surface plates; oil 
separator; seven plating vats; cleaning vats ; 
sixteen polishing spindles; dust exhaust plant; 
plating dynamos; drying oven; shafting; belting ; 
tool stands: benches; vices; National time 
recorder ; safe; Yost No. 20 typewriter; No. 6 rotary 
eyclostyle ; office furniture; &c. 
STOCK AND STORES, 

comprising large quantity cycle bells and parts; mild 
and cast steel, various; brass metal thread screws ; 
twelve and six tooth pinion bars ; drills, files, engi- 
ae general stores and numerous other effects. 

atalogues (when ready) may be had of Messrs. 
FL LLER. HORSEY and CO., Mechanical Auctioneers 
ahd Valuers, 11, Billiter-square, E 3. 3255 I 





PREMISES 
For Sale, or To Let, or Wanted) 





SITES FOR SALE, Adjoining Main 
Aylesbury, close to two stations 
in . extent; IMMEDIATE 
HOLT, c.o. Lioyd’s Bank, 
P2596 1 


agg ee 

thoroughfare in 
and canal, 97 acres 
POSSESSION.—Address, 
Ay lesbury 





. 150ft. by 60ft., Sliding Doors One 

ES t. ich opening for crane, 40ft. chimney 

. pattern shop 65ft. by 30ft., offices 30ft. by 30ft., 
shed 60ft. by 20ft. All substantial brick buildings, 
well lighted and ventilated. 
yard and extensions. Sand and loam on site. Water, 
gas, and electricity mains laid on; near main line 
goods station and canal, near collieries, good engineer- 
ing centre, labour plentiful, about 100 miles north of 


London,—Address, 3239, The Engineer Office. $239 1 





Acre or more land for j 


Mr. Charles D. Phillips’ Advertisement 


o. BR = 


MINISTRY OF MUNITION 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


HIGHLY IMPORTANT SALE 
OF VALUABLE 


MACHINE TOOLS, 


OIL ENGINES, GENERATING SETS, 
ELECTRIC MOTORS, VEGETABLE and 
FRUIT PRESERVING PLANT, &c., 
LYING at MINCHINHAMPTINN, LEIGHTERTON 
and RENDCOMBE (Glos.), and HEREFORD 


On TUESDAY, JANUARY llirsx, 
At the SUBSCRIPTION ROOMS, STROUD, 
And on WEDNESDAY, JANUARY 121u, 
At No. 86, C.S. DEPOT, ROTHERWAS, 
HEREFORD, 


Comprising :— 
LYING at R.A.F. eo MINCHINHAMPTON 
(Glos.), 


MACHINE TOOLS, &e 
ONE 8}in. Centre LATHE, 8.S. and 8S. Gap Bed, by 


Whitaker and Clapham. 
ONE 6Hin. Centre LATHE, S.S. and S. Gap Bed, by 
TREADLE 


_Denham. 
** DRUMMOND ” 
DRILLING MACHINE, by 
Ons ld4in. ‘* NEV ae *” DRILLING MA- 
by Jones and Ship 


ONE ““SELSON ” SHAPING. MACHINE, 10in. . 
wg UNIVERSAL GRINDING MACHINE, 18in. 


ONE TaWwIsT eo eee GRINDING MA- 
ONE “FORTUNA ” POWER HACK SAW, 6in. by 
ONE DOUBLE-GEARED ARBOR PRESS, by Jones 


and Shipman. 

ONE ype A Suey BOOSTER PUMP, 200 gals. per 
min. capacity, direct coupled to 144 H.P. Motor, 
220 volts D. e, 1440/1650 r.p.m., with Starter. 


ELECTRICAL PLANT. 

pig ” K.W. DYNAMOS, 230 volts D.C., 
by Brush Elec. Eng. Co., Ltd. 
SWITCHBOARD. comprising LF —_— panels, 8 
feeder circuit panels, by Cr 
TWO 70 B.H.P. SEMIDIESEL VERTICAL OIL 
ENG INES. twin cylinder, by Robey 
FOUR D.C. MOTORS and STARTERS, 220 volts; 

TWO 10 B.H.P.; ONE 6 B.H.P.; and ONE 


2 B.H.P. 

TWO ELECTRIC MOTOR FANS, 220 volts, 730 r.p.m. 
LYING at R.A.F. STATION, LEIGHTERTON (Glos.). 
MACHINE TOOLS, &c. 

ONE 8tin. Centre LATHE, by W <a and Clapham. 


ONE 6in. Centre LATHE, by Denhar 
ONE 3tin. Centre “DRUMMOND ‘* ‘'TREADLE 
by Jones and 


ONE 25in. DRILLING Meceee. 
gee — ONE 14in. DIT 

ONE ACME ”’ HACK SAW MA CHIN 

DOUBLE FORGE and DOUBLE MGTION BELLOWS. 

ONE PLANE [RON GRINDING —— for 24in. 
Plane Irons, by J. Sagar and Co., Ltd. 

25 HYDRANTS, Shafting, Pulleys, Hangers, &c. 

ELECTRICAL PLANT. 

TWO 35 K.W. es 4-pole, 850 r.p.m., by the 
Pheenix Dynam: 

ONE MAIN SWITCHBOARD. comprising Four 

Panels, es 40in. by we .» With Ammeters, Volt- 

meters, by Brookhur: 

TWO 70 BE. 2. HORIZONTAL “yor OIL 
Engines, single-cyl.. by Fielding and_P. 

ONE 10 B.H. TOR and START ER. 
D.C., 1000 r.p. m.. by Mawdsley’s. 
aa 5 H.P. DITTO, 220 volts D.C., 20 amps., 1000 

p.m., by Electrical Construction Co. 
ONE °; H.P. MOTOR and STARTER, 220 volts D.C., 
-- = a 1 r.p.m., by H. T. Boothroyd and 


Centre 


ONE 24in. VERTICAL 
Fredk. Pollard — a Co. 


1100 


320 volts 


3/22 


std. 
L arge \ enneley ELECTRIC CABLE, 22, | 7/20, and 
16. 
ON E « OVERHEAD STRUCTURE for Line Shafting and 
Cou.:lershafting. 
LYING at R.A.F. STATION, RENDCOMBE (Glos.), 
MACHINE TOOLS, &c. 


Onn cow oe. SAREE, 8.8. and S. Gap Bed, by J. 
ONE” sin. ‘Centre « ‘* DRUMMOND ” LATHE, S.S. and 
TWO shin. Centre ‘‘ DRUMMOND” LATHES, Gap 
one. Soin.” VERTICAL DRILLING MACHINE, by 


Jones and Ship: 
ONE ‘isin. SENSITIVE DRILLING MACHINE, by F. 
Pollard, Leicester. 

ONE ‘“‘ SELSON ”’ SHAPING MACHINE, 10in. stroke. 
ONE a" HEAD yell MACHINE, by 
Luke and Spencer, Manches 
ONE “* FORTUNA” POWER HA SAW, Sin. stroke. 

ONE 36in. GRINDSTONE, and ONE 22in. DITTO. 

ONE eo fg gi + =~ HE = , hand-operated 
fan Alldays pt On 

ONE ” OPPERSMITHS? BLAZING. “HEARTH, with 
— operated Roots type Blower, by Samuelson 


nd Co. 
ONE. WATER STORAGE TANK, 15,000 gals. capa- 
city, iron segments, 2ft. by 2ft., bolted. 

ONE WATER RESERVE TANK, 12,000 gals capa- 
city, pressed me segments, 4ft. by 4ft., bolted. 
ONE PARAFFIN 8 TORAGE = gals. capa- 

city , &ft. by 5ft. by 
ONE Dreto: "aft. by 3ft. by 2 oft. 
ONE “4 CYLINDER, 8ft. long iv "in. dia., 150 Ib. 


in 
PUMPING SET, comprising Horizontal 
*“*Tangye’’ Oil Engine, 16 P., cylinder 8tin. 
dia. by 16in. stroke, ‘‘ Worthington ’’ Centrifugal 
Pump, 1900 r.p.m., 34in. inlet and outlet. 
—S. putes. Brackets, Belting, and Miscel- 
aneous other ite 
ONE ov ERHEAD. "STRUCTURE for Line Shafting 
and Countershafting. 
WOODWORKING MACHINERY. 
TWO i18in. CIRCULAR SAW BENCHES, by Wadkin, 


Leicester. 
TWO 24in. BAND SAWS, by John Pickles and Son. 
ONE SINGLE-SPINDLE MOULDING MACHINE, lin. 

spinaie, table 2ft. by 2ft., by J. Sagar and Co., 


Hal 
ONE PLANE TRON GRINDING MACHINE, to take 
planes up to 24in. long, by T. Robinson and Sons, 


Rochdale. 
ONE BENCH GRINDING MACHINE. 
ELECTRICAL PLANT. 
TWO 16.3 K.W. GENERATING SETS, 
Horizontal ‘* Petters’’ Oil 
oe lltin. dia. by 17in. 
—. Belt-driven Dynamo, 68 amps, 
1000 r.p.m., smeeee ens by Astor. 
Quantity ‘Generating Set S' 
SEVEN DOUBLE E-PANELLED SWITCHBOARDS, 
panels 3ft. by 2ff. by 1tin. and lft. 6in. by 2ft. 
by lhin., with Voltmeters, Ammeters, Switches, 
&e., by se op meg and Hickman, and miscel- 
laneous other ite 
ONE 34 H.P MOTOR and SWITCH, 220 volts, 14 
amps., 1200 r.p.m. 


LYING at No. 86 


er 
ONE 


comprising 
26 


240 volts, 


C8. caret ROTHERWAS, 
HEREFOR 
MACHINE TOOLS, &e. 
THIRTEEN ‘ PHILLIPS’? PATENT HYDRAULIC 
LATHES, by Spencer and Sons, Melksham 
TWO 8tin. Centre oo 8.S. and 5 by Mil- 
waukee Machine rn A 
ONE 9in. Centre LA’ 8. and oe by Giddings 
and Lewis Menitestarins Co., U.S 


nsctalitth anthieelaidemts 


saw, by J. 


AUCTIONS 
. . J . 
Mr. Charles D. Phillips’ Advertisement 
Continued from previous column. 
FOUR Heavy 12in. Centre LANG TYPE LATHES. 
and S., by_Otis Elevator Co. 
ONE “isin. Centre DITTO, by Sociedad Espanola, 
ONE 12¢in. Centre BORING LATHE, §.S. and §8., by 
Ward, Haggas, and Sn 
sx iBhin. Centre LATHES. , 8.8. and S., by Pittsburg 
Machine Tool - 
THREE ayy Duty 27in. VERTICAL DRILLING 
MA by Wm. Asquith, Ltd 
ONE a. a NEW CENTURY ”’ V ERTIC AL DRILL- 
ING MACHINE, by Jones and Shipman 
New HYDRAULIC SPRING TESTING MACHINE, 20 
power, 12in. stroke, 1500 1b. working pres- 
Fisting ona Platt. 
0. LU EN *’ OSCILLATING GRINDER 
ONE No. 4 ** LUMS DEN ” 'TRIPLE-END GRINDER. 
ONE ‘‘ ACME ”’ Pat HACK SAW, l4in. blade, 
by¥Wicksteed and Co., Ltd. 
ONE CROSS-CUT SAW BENCH, 18in. 
Sagar and Co., 
New “PELLET ROL {LING MACHINE. 
ONE ‘“‘ DEY’ TIME-RECORDING CLOCK for 150 
numbers. 
THREE 5-cwt. OVERHEAD TRAVELLING CRANES, 
31ft. 6in. span, by Herbert Morris, Ltd. 
ONE Secwt. DITTO, 28ft. span. 
About 70 YARDS 14 Ib. RAILS in sets of Right and 
Left- pend. Points, Curves, &c. 
31 STEEL SLEEPERS, 2ft. 7in. ae. by 1-Sin. 
28 PAIRS FISH. PL ‘ATES for 14 Ib. rail. 
ELECTRICAL PLANT 
< new 216 K.W. MOTOR GENERATING SETS, 
B.H. Motor, 440 volts A.C. 8-phase, 40 
ade. with D.C. Generator, 216 K.W., 6 poles, 
.. a ase r.p.m., 180/360-volt range, by 
ONE 20 B.H. P. Yoror. 220 volts A.C., 2-phase, 50 
cycles, 960 r.p.m 
ONE 6 H.P. MOTOR and STARTER, 200 volts A.C., 
3-phase, 50 periods, 1000/955 r.p.m., by Siemens 
ros. 
ONE “ PHOENIX" PATENT eer Eee ¥scunt. 
FIVE 1-Ton ELECTRIC OVERHE TRAVELLIN 
CRANES, 38ft. span, by Beonttent and jo. 
Ltd., Huddersfield, with Two 10 H.P. Motors and 
One "3 H.P. Ditto, 200 volts A.C., 2-phase, 50 


periods, by Westinghouse, Manchester. 
VEGETABLE and FRUIT PRESERVING 
ANT 
ONE ROTARY ys WASHING MACHINE, 
cylinder 10ft. by 2ft. by Mabbott and Co. 
ONE ROTARY POTAT o PEELING — cyl. 
12ft. long by 3ft. sie, ot Mabbott and Co. 
TWO New R ER TYPE FRUIT and VEGETABLE 
WASHING MACHINES, % by 3ft. by lft. 6in., 
y Tomlinsons (Rochdale), Ltd. 
one ane DRIVEN PRUIE. SLICING and SHRED- 
MACHINE, and ONE BELT-DRIVEN 
CABBAGE: CUTTING MACHINE, by Tomlinsons 


(Rochdale), Ltd 
TWo BELT-DRIVEN AUTOMATIC STEAM - 
by Harrison, 


HEATED COOKING MACHINES, 
Carter, Ltd. 
IMPORTANT. —The -—* a 3 nichonaten, Leigh- 
terton, and Rendcombe, wh sold at Stroud, 
should be inspected PRIOR TO Day OF SALE. 

Further particulars and catalogues free, obtainable 
when ready) from the Auctioneer, Mr. 


(Sharles D. Phillips, 


Princes Chambers, St. John-square, Cardiff. 
Telegrams, ‘‘ Realize, Cardiff.’’ Telephone 317 
Oardiff. 3119 1 


c. BB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


SALE BY AUCTION OF 
ENGINEERS’ 
MACHINE TOOLS, 
ELECTRIC MOTORS, AND 
MISCELLANEOUS 
PLANT & MACHINERY, 
At WANDSWORTH C.S. DEPOT, 
STEWARTS-ROAD, WANDSWORTH- 
ROAD, 


On TUESDAY, JANUARY llrn, and 
FOLLOWING DAY, 
At Eleven o’clock, comprising :— 
Drilling, Tapping. Milling. Testing, Metal _Fisnine. 
Screwing, ond Auto. Screw Machines, Presse: 
CAPSTAN, PRECISION and other LATHES. 
Ventilating Fans, Hydraulic and Feed Pumps, 
Hydraulic Tyre Setter, Spraying Machines, Steam 
Theinfectors, Horizontal Bench Drilling and_ Sizing 
Machines, Six-spindle Polishing Machines, Circular 
Saw Benches, Surface Grinder, Tool and Cutter Ditto, 
— Milling, Slitting and Clamping Machines. 
150 H.P. Six-cylinder PETROL ENGINES. 
= COMPRESSORS. 
to 70 ELECTRIC MOTORS, MOTOR 
GENERATOR. 
Electrical =o Plates and Lamps. 


Gas Engin 

8 H.P. PORTABLE ENGINE, 30 cwt. Road Crane. 

MINING DERRICK CRANE, CONCRETE MIXERS. 

Vegetable Washing, Peeling, Shredding, Cubing, and 
Slicing Machines, Galvani Trays, Cyder Press, 
Hydro-extractors, Steaming Chambers, American 
Grinders, Hot Water Radiators, Tinned Steel Wire, 
Leather Belting, Leather Substitute, Steam Piping 
and Fittings, Power Sewing Machines, Oilskins, and 
numerous other items. 

The Lots may be viewed where they lie one week 
previous and mornings of sale. 

Catalogues (when ready) obtainable of the Auc- 
tioneers, 


orne and Co., 
Crown-court, Cheapside, 
Central 9645. 





E.C.2. Telephone, 
3084 








FOR SALE 


A TIME KBQORDE 
model. F. 
Farringdon-road, bike ‘ot 


as Prats G ot. teat 
. Guaranteed. La: 
PELLEY “pit, 





RAND NEW sueCTRIC HIGH-LIFT TUR 
B PUMP, by Boving, aid 560ft. head, 160 eae 
per min., coupled . 50-period, 440/500, -Volt 
motor.—HARRY H. GARDAM and CO., Ltd., Staines, 
3017 @ 


BULL HEAD RAILS, 


80/85 Ib. per yard, Good - Second-hand, 
tons, with Fishplates and Chairs, and 
Chaired Sleepers 

Make excelient Sidings. 

Send enquiries :— 


THOS.: W. WARD, LTD., 
SHEFFIELD. 3224 a 


CRANE FOR SALE. 


NE 5-Ton LOCOMOTIVE CRANE, 
motions by steam, 4ft. 8tin. gauge, jib 


“TWO 3-Ton LOCOMOTIVE CRANES, by 
with long carriage for shunting, jib 21ft. éin. 
boiler 80 Ib. pressure 

ONE 3-Ton LOCOMOTIVE CRANE, by Smith,"non. 
shunting, jib 23ft. 6in. long, all motions. 

ONE 5/6-Ton LOCOMOTIVE CRANE, by Hender. 
son, with special 7. to lift 3 tons at full radius 

TWO New HAND PORTABLE CRAN oe to lift up 
to 6 tons, rising and nn fe 2ft. ga 

ONE ELECTRIC HEAD TRAVE LLING 
CRANE, capacity 10/ 12 2g 28ft. Gin. span, single 
motor type, but no motor include i 

THREE New 20 H. ina ao Volt, 350/700 R.P. M., 
D.C., Crane-rated MOT: 

THREE New DITTO. 110 volts. 


GEO. COHEN, SONS and CO., 
600, COMMERCIAL-ROAD, E. 14 





500 
5000 





by Isles, all 


about 


Smith, 
long, 


Ex 





ESEL ENGINES, Six cylinder, Two and Four. 
stroke, 850, 1000, 1200 H.P. Excellent condi- 
tion. DYNAMOS for above, ae or 500 volts D.C, 
Immediate delivery -_ low pD' 
Also TWO 500 K.W PARSONS TURBINE SETs, 
eS =. a volts D.C., with condenser and spare 


ELECTRICALLY DRIVEN AIR COMPRESSORs, 
250 volts D.C., pressures 1500 to 3000 Ib. per sq. inch: 
JENNINGS, West Walls, Newcastle-on-Tyne, Ex. 





OR HIRE, PUMPS and WELL-BORING TOOLs 
for Contractors’ Deep Wells. &c., 2in to 24in, 

dia.—R. RICHARDS and CO., Upver Ground street, 
London, 8.E. Telephone No. 978 Hop. 224 





OR IMMEDIATE or ig Ad ONE NEW CROss 

LEY GAS ENGINE, B.H.P., with starter, 

pipes, and bolts, just co Raat by makers.—£775 or 
near offer to WILLIAM SAINT, Ltd., Cambridge. 


2523 ¢ 
F°%on 
pound Worthington PUMPING PLANT 
ee om 10in. high-press., 17}in. low-press., Qin. 
pump cylinders, capacity 20,000 gallons per hour: 
complete with surface condenser, suction and delivery 
pipes; splendid condition—-PUGSLEY and CO0,, 
Bathurst Wharf, Bristol. 3262 G 


OR IMMEDIATE SALE, SIX Aimost New 60in. 
Water-driven HYDRO-EXTRACTORS, by Wat- 

son, Laidlaw and Co., Ltd. Low price to clear.— 
JOHN H. RIDDEL, Ltd., 40, St. Enoch-square, 
Glasgow. 1858 @ 





IMMEDIATE DISPOSAL, HORIZONTAL 








OR 
F DIRECT CURRENT ~*~ ss am MOTORS. 
No. H.P. PM. Maker. 
“12 o BEB. 


m 
= 


Mawadsleys. 
TH j 
Crompton. | 
. Crompton. 
1400 .. Mawdsley 

ONE New 34 K.W. GENERATOR, by City 
trical Co., 110 volts D.C., 32 amps., 1430 r.p.m., 
switchboard. 

ONE 2 K.W. Petrol-driven GENERATOR SET, by 
—., Gas and Oil Engine Co., 105 volts, 20 amps., 
750 

STANLEY ENGINEERING CO., Bath, 


FOR SALE. 


TEW TRIPLE-EXPANSION ENGINES, 8tin., 
and 23in. by 18in. stroke, surface condensing, 
peng | for steamer by eminent firm. Immediate delivery 


n be given 

“350/300 “Hi. P. SUCTION. GAS PLANT, by the 
Power Gas Corporation, complete with all piping and 
set of fire-bricks, 3. conditi n equal to new. 

ONE 50 H.P. MOTOR, by Vickers. shunt wound 
400 oie 106 amps., 1000 r.p.m., slide rails aud 
two 
26 B.H.P. Fielding PARAFFIN ENGINE, complete 
with tanks and accessories, in excellent condition. 

—,. BOILER, ft. 6in. diameter by 10ft. din, 
long, two furnaces, complete with all mountings and 
fittings. Insured for 150]b. steam pressure; first» 
class condition ; @ uit to Lloyds 

Nearly New GENERATING SET, comprising twin- 
cylinder 9 B.H.P.. vertical paraffin engine oe 

coupled to Mawdsley dynamo, 220 volts, 23 amps. D.C 


win teak panel switchboard and fit tings. 
SRTICAL MULTI gg OILER. by 
Hindley. 12ft. Sin. by 4ft. 


torn o 


Elee- 
with 


Ex. 





14in.. 


6in.. insured for 80 Ib., 
new condition, complete with [fittings. 
ee) pd COE AND oO. 9 
NSULTING ENGINEE 
| BROAD | STREET -AVENUE, LONDON, E.C. 2. 
ral elegrams, “‘ —_— Ave., ndon.” ‘Telephone, 
London Wall 1392 2394 G 





OR SALE.— os 
F 847 yy of New 8in. C.I. FLANGED 
PIPING, each 9ft. 1 

288 LENGTHS of New 6in. C.I. FLANGED PIPING, 
each 9ft. F 

ONE New Vertical Belt-driven 16}in, by 10in AIR 
COMPRESSOR, double-acting, capacity 414 cubic feet 
per minute at 30 1b. per square inch, complete with 
receiver. Makers, Arnold Goodwin and Co. 

Bs... wees | RECEIVER, Sft. 6in. high by 3ft. Gin. 
am., for 80 press 

ONE Belt-driven AIR COMPRESSOR, 4in. cyl.. 

ity 19 — feet per minute at 100 lb. pressure. 





TR COMPRESSORS FOR SALE.— 


Powerful Horizontal Belt-driven Twin AIR COM- 
PRESSOR, Bera J 985 cubic feet. 
ONE ng, ome ge -driven AIR CESTREESOR. 


an ~ sae of ach Xe cubic eet y ae ait 


min ‘ 

< = Forthington * §Steam-driven AIR COM- 
PRESSOR, capacity 51 cubic feet, per in 1915. 
‘Ingersoll’? AIR COMPRESSOR, 


jame' 
Sentinél’’ Vertical Compound 
Belt-drix ay ge AIR COMPRESSOR, capacity 150 
cubic f 

TWO SETS. i Belliss-Morcom Electrically-driven 
AIR COMPRESSORS, capacity 1000 cubic feet 

to 50 Ib. pressure, or 1278 cubic feet to 60 lb. 
Also several other AIR COMPRESSORS of various 


capucities. 

TWO “ Lago ** COMPRESSED yd ROCK OmULES. 
with swi velling bars and adiustea scre 

TWO New “* Giant’’ 2/07 PNEUMATIC DRILLS, by 
The Consolidated Pneumatic Tool Co., with 


armoured hose. 

New ‘Boyer’? PNEUMATIC RIVETING 
HAMMERS size11/16in. by 9in.. with holding- 
on jacks and armoured hose. 


JOHN H: RIDDEL, Ltd. 


TWO 





40, ST. ENOCH-SQUARE, 
G ASGOW. 


/ 


Ex. 


Makers, Reavel 

ONE arecinie DRILLING MACHINE, 
opinion Liga . distance between spindles 9in., 
rill centre o 

ONE 6in. by foin. by 12in. WET VACUUM PUMP, 


by Worthington. 
ONE. 7tin. ny. ‘sin. by 6in. DUPLEX STEAM PUMP, 


Ha: d-T: 
", risa. by Shin. Belt-driven Geared RAM PUMP. 


ONE 
ae on, 
a c ipo omic’? GRINDER with 2 H.P., 120-volt 
pen ELECTRIC MOTOR, aouple-ended, with 12in. 
emery wheels and twist drill grinding attachment, by 
NONE DIETO, DITTO. with two 10in. emery whee! 
wi 8 
‘e* Po + ¥ = A at geo MOTOR on 
tabi t standard, with starter and sw 
ONE ‘New 5in, centre SURFACING, SCREW. CUT- 
TING and SELF-ACTING LATHE, ti gap bed, by 
Ciiben. geared direct to H.P., 110- volt 


Haigh, 
Vick Les 
ONE 30 N.H.P. Loco. Type BOILER, by Robey. 
for 140 ihe working p 
TWO dpencerdiopweod ¥ VERTICAL E BOILERS, 11it. 
ms. by 5ft. high, for 100 pressure . 
NE 55 HP. Crossley GAS ENGINE, No. 78,102. 
with » SUCTION PLANT for burning wood refuse. 
STANLEY ENGINEERING CO., ams Ex 


For continuation of For ‘Sale 


size of 
will 








Advertisments see page Viii 
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THE ENGINEER 











For Work at Close Quarters 


You need very little room in which to manipulate the 
Its handiness is only 
equalled by the splendid way in which it does its work. 
It has a hundred daily uses in every engineering shop 


Wolf Electric Drill effectively. 


and on every engineering job. 


Please write to-day for the Wolf Electrie Tool Catalogue 
describing this and other Portable and Stationary Tools, 


S. WOLF & CO., LTD., 
LONDON, 
CENTRAL 5172 and HOP 2734. 


115, Southwark Street, 












Telephones 





GCOVENTRY: 6, Warwick Row. 














S.E. 1. 










a) 





OEE McA. 











LUKSPENITE 


ABRASIVE WHEELS. 





For every known grinding purpose. 


Whatever your requirement, there is a 
Lukspenite Wheel which will fill it 
exactly. If your job is a new or experi- 
menial one we will make up a wheel 
specially for you. 

Forty years of varied experience 
have taught us what a Grinding Wheel 
should be. 

We can mould to any standard 
section and are always able to give 
quick delivery and exact “repeats. 


If you havenot yet se2n oar Paddle-type 
Tool Grinder we will gladly send along 
half-tone illustration. There is no better 
Shop Tool Grinder made. Ask a man 
who has one. 

We also manufacture, and can give 
good delivery dates for, Dry Grinders, 
Saw Sharpeners, Twist Drill, Shear 
Blade, and Knife Grinders. Let us send 


you full particulars, 


Write our SERVICE DEPT. to-day. 


LUKE--& SPENCER, L™ 


BRIDGEWATER WORKS, 


Telegrams—EMERY, ALTRINCHAM. 


BROADHEATH. 


Telephone—ALTRINCHAM 49. 








HAMMERED 
CAST IRON 
PISTON RINGS 


1} 
By the Davy-Robertson [i 
Process). 





All sizes from 2}in. 
to 72in. 
— INOUR — 
Special Piston Ring Iron 


Quick Delivery. 
Low Prices. 







The Standard Piston Ring 


& Engineering Co. 


LTD 


Premier Works, 
Don Road, 
SHEFFIELD. 


Telephone No, 214 


Telegrams— 
Ocean, Sheffield. 

















TANKS 


Tanks of any capacity from 
20 to 3,000 gallons capacity 
and up to a } inch thick, made 
of the Best Mild Steel dipped 


in pure virgin spelter. 


Our policy is to be moderate 
in price, use best quality ma- 
terials and give good delivery. 


Write us for our lists. 


Yorks. 


Grams: Tanks. 





W. P. Butterfield, Ltd. 


SHIPLEY, 
England. 
Phon:s: 35 & 535 














WE CAN LEND YOU 
A HAND. 


THOMAS PIGGOTT & CO, L” 


SPRING HILL, BIRMINGHAM. 











TANKS 
FOR 
WATER 
STORAGE 
FROM 
STOCK. 











The Strongest on the Market. 15,000 Tons supplied. 














PROMPT DELIVERY 

of Coils for all purposes, 

Refrigerating, Condensing, 
oe Chemical Plant, etc. 








PIPE A CURACY. 
WELDED STEEL G00D 
BRANCHES, WORKMANSHIP. 
BENDS, pede 
HEADERS, 
EXPANSION PROMPT 
PIECES, ATTENTION. 
etc. ete. oe 














THE MILLWALL ENCINEERING 60.. LTD. 


Tolograme: ron 21, Panton St., LONDON, S.W. 1. 








4 , Ironware, Charler, London. 
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x * RICHARD C.GIBBINS 


‘ Berkley Street. 
BIRMINGHAM. 


Makers of Steam 
Electric & Hand 
Cranes. 

All kinds of 
Li ee ne 





Deo. 81, 1990 











The VAUGHAN CRANE 
Co., Ltd., 


MANCHESTER. 
Travelling Cranes—Runways— Pulley Blocks. 











* BRITNIC” 


— 4,000,000 H.P. im service — 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


THE BRITISH Sera alanent BOILER co 9. re 
The Clock House, Arundei &t., w.c. 











HATCHAM 


MFG. CO., LTD, 
314, GRAY’S ENN ROAD, W.C. 1. 


BEST ENGLISH OAK TANNED 
BELTING. 








LARGE STOCKS. LOWEST PRICES. 








PETROL-PARAFFIN 
LOCOMOTIVES, 
RAIL and TRAM CARS. 


McEWAN, PRATT & CO., Ltd., 


South Place, Finsbury, E. 
son cnant S0mth,Plase, Finsbury, EC. 


pL 
IRON CASTINGS 


The Meadow Foundry Co., Ltd., 
Mansfield. 














{ ) 
A WIRELESS 
SYMPOSIUM. 


Those who are interested in wireless 
should not fail to read the October number 
of the General Electric Review.. This 
number contains a group of articles on some 
of the most recent developments in wireless 
telephony and telegrapby. Written by the 
engineers responsible for the design or 
erection of the apparatus described, these 
articles make available a fund of extra- 
ordinarily valuable information on certain 
practical aspects of radio communication. 





Below is a list of subjects discussed in the 
October number :— 


The Development and Commercial Appli- 
cation of Radio Communication. 


Tranasoceanic Radio Communication. 
Radiophon > Transmitter on U.S.S. George 
ashington. 
The Alexanderson System for Radio 
Communication. 
Some Practical Operating Features of 
Tungsten Filament Electron Tubes. 


The Prodaction and Measurement of High! 
Vacua. Part V. Manometers for Low 
Gas Pressures. 


A Specia! Form of Phosphoroscope. 


The Cooper Hewitt Lamp. Part II 
Development and Application. 


The GENERAL 
ELECTRIC REVIEW 


published monthly by the General Electric 

Co., Schenectady, U.S.A.) is a paper of 

high technical interest. It deals from 

time to time with every phase of the 
electrical engineering. 

Single Copies, 2s. each, including postage. 

Annual Subscription, £1, 


New anc ua renews 11 subscriptions, and orders for 
ingle copies, should be sent to 


THE 
ELECTRIC REVIEW, 





including postage. 


GENERAL 


CENTRIFUGAL and 
TURBINE PUMPS 


For Lifts up to 2000ft. 


The above illustration is of our AB. 12 
High Lift Centrifugal Pump for lifts up 
to 100 feet. The pump is of very 
substantial construction and of high 
efficiency. 

Write fer List No. 841, . 


| Ue ometer Erigineering ({o | +0 


Works:- 
Nine Elms Iron Works, 
READING. 


Of fFices:- 
ii, Tothill Street, 
WESTMINSTER,SW. 








ce 
r/o FO) 16) aa 


POR POWER USERS 


WESTINGHOUSE MORSE 


ROCKER - JOINT 
CHAIN DRIVES 
SHOULD COST MORE IN THE FIRST INSTANCE 


(11 is merely a question of va'ue offered). 
THEY ARE CERTAINLY CHEAPEST IN THE LONG RUN 


~~~" MAY&WE SEND YOU CUR LATEST CATALOGUE? t 
TELE SRRHE s:: 333° 


; @ EXT ve Lerorwown S 
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FOTOLIA IFO ISOIFOIFO/TO/SOISOIPUPS 
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THE 
WESTINGHOUSE MORSE 
CHAIN COMPANY, LTD: 
LETCHWORTH. 
HERTS, 


7 
cs 

















LONDON, E.C. 4. 


aA 


77, UPPER THAMES ST., 








BRICK MACHINERY 
BENNETT & SAYER, 


Engineers, |ronfounders and General 
Millwrights, 
DERBY. 


STEAM CRANES & ELECTRIC 


: OVERHEAD CRANES. 
SAMUEL BUTLER & Co. . Ltd. “ 
pecarct < 7 Y mcg ses A 


oe aa 








Phone—176 Stanningiey 7, 














The Grantham Boiler & Crank Co., 


GRANTHAM. tn 
31 Years 


Manufactur 


Vertical, 
Loco., 
Cornish, 

Field 
Tube, 
Colonial, 
&c. 


Also 
Air 
Receivers 
Feed- 
Water 
Heaters, 
&c. 
_—_—_——— 
BENT CRANKS 
Forgings or Fivished 





PERFORATED 
METALS. 


C.A. HARVEY & C0. (onvon), 10. 


WOOLWICH ROAD, LONDON, S.E. 7 


City Office: Suffolk House, Laurence Pountney 
Hill, LONDON E.c. 4, 


WOVEN 





28, HUMBOLDT ST., BRADFORD. 


ANDERSTON FOUNDRY 


100, CHEAPSIDE STREET, GLASGOW. 


And at MIDDLESBORO’ 


Makers of 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 


Telegraphic Address: “ Arco, Gtaseow 











DON'T SPOIL IT— 
OIL IT. 
Lubrication is the most important 


feature in the care of a machine, 
tt 
sil holes Fit FLIP-LAP LUBRI- 
CATORS to- day. 


Write for Illustrated Leaflet, 
Samples and quotations 


SOLE MAKERS:— 
PARTRIDGES Ltd., 
Screw Manufacturers, 
142, Northwood Street, 
BIRMINGHAM. 


Falsiée Cot 
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IM ' +b TRAILING SUCTION HOPPER DREDGERS . . .; : 
GOLD & TIN RECOVERY DREDGERS.... - 


DREDGE PLANT . DREDGERS and ELEVATING . ... . 
of all descriptions an DECK FERRY STEAMERS. ... . 


up to the highest capa -ity. 


Telegraphic Addresses : 
CONSTRUCTORS OF HOPPER HOPPER Suan geet aaae Sne 


& BARGE-LOADING BUCKET 
DREDGERS; BARGE-LOADING,RE- CODES : A BO, Stu Eprnion, 


CLAMATION and “SIMONS” CUTTER ected 
SUCTION DREDGERS. DR DG R S SNTLEY’S. 
London Office : 


Proprietors of ALFRED WATKIN’S BRITISH PATENT for ROTARY SPUDS. 











HOPPER BARGES. FERRY STEAMERS 
Pp ATENT REPLACE PARTS for EXISTING DREDGERS 
INVENTORS and FIRST CONSTRUCTORS... . 


OF “HOPPER” and ‘‘STERNWELL’’. 


SCOTT'S, 107rn Epition, 


83, VICTORIA STREET. 


SIMONS & CO., Ltd., RENFREW, nr. GLASGOW _ 











}_ WH. 











CONVEYOR ELEVA 





LOWER BRIDGE WORKS, J. J. Stevenson 


ACCRIN GTON, LANCASHIRE. / Ss — _ PROPRIETOR 


Contractors to H.M, Government 













Telegrams: CONVEYOR, ACCRINGTON, National Telephone No. 2779. 


SPIRAL CONVEYORS GRAIN ELEVATORS 
COAL CONVEYORS : : | COAL ELEVATORS 
cs best CHAIN ELEVATORS 

BELT ELEVATORS 


STOKEHOLD =. : A 
CONVEYORS. BALE ELEVATORS  ——— 

















“STEAM USERS” | HATE YOU 








not to know all about my “ SKATOSKALO ” 
Patent Pneumatic Scaling Tool, for Babcock, 
Stirling, and ALL Water Tube and 


ILLUSTRATION SHOWS AN Lancashire Boilers, Economisers, Evaporators 

“BE” TYPE BABCOCK and Condensers, also for Rust removing. 

BOILER SCALING TOOL Sie the Principal Fiems" one’ ft Dee Fas 
takings in the United Kingdom. 


i Lists will be sent explaining its advantages, logether 
Weight 8lbs. with names of Users, by applying to :— 


Dimensions 8}in. overall, 2iin. dia 

Code Wed SCAB * ~=©0d FRANK =GILMAN, 
Sole Maker - - 9, Westfield Road, 
3 BIRMINGHAM. st 

















REDGING PLANT 














UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-Loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steanters, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shippéd in Sections, Spare Gear and Renewals Supplied. 


FERGUSON. BROTHERS port cLascow), Lo 


Shipbuilders and €ngineers, 


PORT GLASGOW. 
Telegraphic Address: DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List. 


GRAND PRIZE LONDON EXHIBITION, 1908 
GOLD MEDAL JAPAN-BRITISH a 1912. 
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FOR SALE 


com- 


ONE 
ONE 
ONE 
ONE 
ONE N 
-» and 


2in. spindle. 


DRILLING 
2in. spindle, 


to plane 


, MACHINE, 3tin balanced cntndin. 9ft. arm. 
with motor wena s 
FOUR i ben | LAIN MILLING MACHINES, 
e Co. 
Duplex Horizontal BORING MACHINE, to bore two 
by 5ft 
“Li ‘LAIN ge MACHINE, 
8 Cwt. ‘“* Massey * 
Lang an.i Sons 
E 8tin. Centre by 8ft. Gap Bed § ae 8.8 
2 Brown and Sharpe “ Universal ” 
Superior 73-Cwt. and ONE 12-Cwt. ‘* Rigby ”’ 
POWER HACK SAWS. 
SURE WER, 7in. outlet. 
PILL GIRDER DIAL 
ONE Second- hand PLANING 
complete with ur derground shafting 
~ enclosed type, by Belliss oA Morcom. 
ONE with 
New Modern High- apeed SHAPING MACHINES, 


SALE.— 

ONE Powerful Triplegeared RADIAL DRILLING 

ONE New 86in, Belt-driven Sturtevant FAN, 

ONE a Black ee TILATING FAN, 

RIGHT, DOZEN COMBINATION “STEEL COMBINED 

RILLS and COUNTERSINKS for centering 
lathe work. 

Le Blonde, Cincinnati. Garvin, Cesterline, 
~F Ward; also others by Denbigh and Ohio 
— simultaneously from 8in to 18in. 
Hyg BS 5 wanna MACHINE, to plane 2éft. 

andis we 
admits S2in. between ce! 

o” STEAM HAMMER with 
slides, overhung t 
8in. Centres by st. P Straight Bed 8.8. and 8.C. 
a by 
0 Foster CAPSTAN LATHE, wire feed, for 
fin. bar. 
8.C. LATHE, by Feather, of Halif 
—— Hydraulic RIVETING MACHINES 
GRINDING MACHINE. 
No. 1 Lumsden Wet TOOL GRINDING MA- 
CHINE. 
Ty pe Single Standard STEAM HAMMERS, by 
R. Ross and Sons. 
** Gisholt *’ TOOL GRINDER. 
D Gopester Aneave Belt-driven POSITIVE PRES- 
RADIAL DRILLING MACHINE, 
5ft. arm, ee for motor drive, 
MACHINE, Mf G. F. Smith, 
3it. 6in 
MACHINE, 
6ft. by 

BATTERY OF THREE “GIRDER RADIAL DRIL- 
LING MACHINES, 2in. spindles, 10ft. arms, 

ONE 3-Cwt. “* Rigby ”’ type Single- standard STEAM 
HAMMER, 

ONE 350 H.P. High-speed VERTICAL ENGINE, 
5-Cwt. Massey STEA HAMMER, 
slides, overhung type 

TWO 

ONE 


15in, and 18in. stroke. complete with swivel! vice. 
40 B.H.P. ELECTRIC MOTOR, 500 volts D.C.. 
250r.p.m., makers J. H. Holmes and Co. New- 
castle, with starter. 


JOHN H. RIDDEL, Ltd., 
40, ST. ENOCH SQUARE. 


, GLASGOW. Ex. 





Three-cylinder 110 H.P. 
E.—Ad- 
24 


OR SALE, 
ENGINE 
207 


Cheap 
Wolverine MARINE MOTOR 
dress, 2072. The Engineer Offive. 





NOR SALE, COMPOUND SURFACE-CONDENSING 

MARINE ENGINES, l4tin. and 26in. cylinders, 
14in. stroke.—For full particulars, apply THOS. W. 
WARD, Ltd., Albion Works, Sheffield. 3227 @ 





OR ai. _First | Quality SECOND - = 
SLEEP. m: line, creosoted ; 
for sidings, cae ‘ssahe. &c.—R. H. NEAL and 60. 
3, The Broadway, Ealing, W. 5. Densiene Dees 
‘ 


1764. 





R SALE. ae speed TWIST DRILLS, liin. 

NUMB ory of 3tin. Four-way 
ING 6- RUNWAY 
TROLLEYS S for_8 by 3 ‘joists. —RHYS =. 


Lianelly. 





a e SALE or HIRE, ELECTRIC MOTORS from 
300 H.P. PORTABLE STEAM ENGINES, 
from 8 oad H.P.; STEAM BOILERS, CRANES, 
PUMPS, MACHINE — LS of every description ; 
reasonable terms, mmediate delivery. — J. 
and ‘SONS 37, Queen Victoria-street, 
London, E.C. Tel., City 3938. Ex. 





ELECTRIC MOTOR, by B.T.H., 


OR SALE (NEW) 
10 B.H.P., at 1000 revs., and 


220 volts D.C., 
starter. 
GAS ENGINE, 16 B.H.P. (National). 
OVERHEAD HAND TRAVELLER D.G., 
span. load 6 tons. 
THREE STEEL JOISTS, 
29ft. long. 
THREE-THROW WELL PUMPS, barrels 7in. 
stroke, complete with C.1. foundation girders. 
30 2tin. and 30 1#in. PLUMMER BLOCKS ; 
A. C. POTTER and CO., E 
Engineers, Dysart-road Ironworks, ‘Grantham. 


24ft. 2in. 


16in. by 6in., 30, 31 and 
by 20 


new. 
cs 





XOR SALE, ONE Absolutely New,-Size 25, Quick- 
4 work ROTARY SHEARS, 30in. throat, by 
Oliver Mchy. Co.; price £507—May be seen at 
LEYLAND MOTORS, Ltd.. Chorley, to whom com- 
munications should be made. 3225 a 





j1OR SALE, = ere Double Head SLO : 
DRILLING CHINE; ONE Kearns No. 
3ORING and F/ 6c MAG ‘HINE. —G. art J. WE im 


Ltd., Cathcart, Glasgow. 3237 G 





CRANE 


NOR SALE.—ONE New “ Priestman”’ 
complete, 


GRAB DREDGER, “ EE”’ size; 
ready for immediate delivery. * 
THREE (3) SETS of New PONTOON PARTS for 
pontoons 110ft. long by 35ft. wide, including al] 
fittings complete, ready for erection. At bargain 
prices to clear. 
R. H. NEAL and CO., ag a Y Tenens 53. 
The Broadway, Ealing, London, W. *Phones, 1951 
and 1764 Ealing. 3199 G@ 


SLIDING. 





Second-hand 30in. 
SCREW-CUTTING LATHE, 
Photo and specification on 

at our works,—Apply, 

Ltd., Croydon Works, 

3193 a 


OR ye ONE 

SURFACING and 
24ft. Seem centres. 
application. Can be seen 
HENRY BERRY and CO., 
Leeds. 





R SALE, THREE Equal to New 34-Ton SHIP- 

TV ARD ELECTRIC WINCHES, .all complete.— 
JOHN H. RIDDEL, Ltd., 40 &t. Enoch-square 
Glaszow 2906 @ 





=, SALE, THEODOLITES, 

DEAW. ING INSTRUMENTS, SECOND-HAND, 

N’S, 338, High Holborn. W.C. 

(Oppose Gray’ s Inn-road). 
OR SALE, LEVEL’ 

DRAWING INSTRUMENTS, SECOND-HAND 

CLARKSON’S, 338, High Holborn, W.C. 
(Opposite Gray’s Inn-road). Ex. 





OR SALE, TWO 77 H.P. Petter OIL ENGINES, 
EF practically new, with Electric Generating Plant 
complete, all 
2071, The Engineer Office. 


in perfect working order.—Address, 
2071 @ 





OR SALE, TWO SETS Belliss and Morcom Single- 

stage AIR COMPRESSORS, capacity 1000 cubic 

feet, 50 lb, pressure, direct driven. Motors 180 H.P., 
500 volts—ANDREW BAXTER, Ltd., a 
210 G 





OR SALE, 5-Ton STEAM SHUNTING CRANE, 

4ft..8tin. gauge. In excellent condition; 50ft. 

jib, six-wheel shunting carriage.—Address, 3191, The 
En ngineer Office. ceed G 





ELECTRIC OVERHEAD 
TRAVELLING ( Re ANE, 35ft. 6in. span, three 
motors; first-class condition and guaranteed in 
perfect working order; crane by Chaplin and Co.; 
motors by Bruce Pe -ebles and Co.; immediate delivery ; 
low price.—Address, P2591, The Engineer utnhce. 
asovl G 


OR SALE, 25-Tor 





FOR SALE nn 


. FOR SALE 








H ORNSBY OIL ENGINE (New, Still in Maker's 
. hands), 85 B.H.P., FOR SALE. Easy terms of 
payment can be arranged, —Address, 3151, The Engi- 
neer Office. 3151 G 


“TURBO ‘GENERATORS, AC. 


NE 2000 K.W. Westinghouse 3300-volt, 50 period, 
S-phase, new 1915, with surface condensing plant 





ATEST TYPE ape EK:W. TURBO- ert ae 

Qow pressure)’ and CONDENSING PLANT, 50 

3-phase, 6000 volts, asynchronous squirrel 

cage rotor, COontraflo condenser chardson- 

Westgarth, complete with all eaceusories, including 

switchgear; two identical sets available-—HARRY 
H. GARDAM and CO. Ltd. Staines. 1917 


MACHINE TOOLS 
FOR SALE. 


Landis GRINDER, with Self-con 
practically new. 


periods, 





I IN. by_ 72in. 
tained drive, 


No, 9 Herbert COMBINATION TURRET LATHES. 


. = 6in. stroke SLOTTING MACHINE, self-acting 
reeds, 


Gardner New 22in. CRANK PIN TURNING MA- 
CHINE. 


No. 1 La Pointe BROACHING MACHINE. 


mt, 6a Potter and Johnston CHUCKING AUTO 

14in. sae. 4ft. bed, Travelling - Head SHAPING 
MACHINE 

Redman High-speed PLANER, 10ft. by 5ft. by 5ft., 
with four’ tool-boxes, three-speed self-contained 
countershaft, new. 

Redman High-speed PLANER, 12ft. by 3ift. by 


3ift., with three tool-boxes and single-speed counter- 
shaft, new. 


37in. High-speed DRILLING and TAPPING MA- 
CHINE, 
USED MACHINES. 


No. 18 Natco Multiple-spindle DRILL 


Archdale VERTICAL MILLER, table 44in. 
12tin., single pulley drive. 


VERTICAL BORING and TURNING MILLS, 24in. 
and 30in. sizes, by Bullard, King and Rogers. 


Webster and Donets 30in. _ PLEX VERTICAL 
BORING and TURNING MILL 


74 Sunderland GEAR PLANERS, 
dia.. for spur and spiral gears. 


JOHN MACNAB (MACHINERY), 
HYDE. Tel., 78 Hyde. 
London Office: 7, King-street, Cheapside, E.C. 2 
Birmingham Office: 40, Bennett’s-hill. 
need Warehouse: Sophia-street. —— 
road, cx. 


by 


capacity 18in. 


Lrp., 





MODERN 
\.MACHINE TOOLS 
IN STOCK. 


N° 60 HEALD CYLINDER GRINDER. 
pe 54 and 6A POTTER and JOHNSTON 
MATICS—one of each. 

Single-spindle GRIDLEY, 2tin. 
collets and extra_cams. 

re and SHARPE No. 2 AUTOMATIC, 

BERT ?in. FULL AUTOMATIC, 

WENDY NORTON SHAPING MACHINE, 
stro 

No. 4 CAPSTAN LATHE, by ALFRED HERBERT, 
—_ * pulley drive, 7in. centre, fitted with chasing 
sac 

CAPSTAN LATHE, by THORNTON and GREEN, 
oe. centre, fitted with chasing saddle. 

DITTO, by CHURCHILL. 

No. 2 ALFRED HERBERT’S CAPSTAN LATHE, 
wire feed. 

10in. centre S.S. and S.C. LATHE, by LANG, on 


box gap 
Duty TOOL- ROOM LATHE, xd LE 
. centre, 6ft. gap bed. 
by THE Siferican 
C 7it. bed, 7in. centres 
AMERICAN TOOL- ROOM LATHE, 7in. 
double back geared, by N 
: by The Waltham Co., 


U.S.A., 


AUTO- 


for bars, with 


12in. 


centre, 


190 tons pressure, 


A. E. WARD and CO., 
LIVERY- STREET, BIRMINGHAM. 
Tele., Cent. 5455 
Telegrams, ‘* ahaoets,”” 


PLATELAYERS’ TOOLS, ETC. 


1000 BEATER PICKS. 

3000 SPANNERS, for jin. Bolts. 
250 IRON SHOD ASH LEVERS. 
700 CROW AND POINT BARS. 
50 JIM CROWS. 
i100 NAVVY BARROWS, 


Birmingham 











THOS. W. WARD, LTD., 


SHEFFIELD. 2076 G 





TANK, 24ft. by 6ft. 6in. diameter by tin. 
flat end, water-tight and in sound con- 
P2581, The Engineer Office. 

P2581 @ 


NE 
plate, 
dition.— Address, 





NE Solid Helical SPUR WHEEL, a. Pitch Line 
diameter, 65 teeth, 22in. pitch, Sin. face, bore 8in. 
ONE SPLIT PINION, 47.£in. pitch line diameter, 
64 teeth, 2#in. pitch, 8in. face, bore 6%in., working 
together at 651¢in. centres. Price £50, in perfect 


order. 
Address, 2176, The Engineer Office. 2176 @ 





AILS. RAILS 
FOR SALE, LARGE “QUANTITY of New Perfect 
STEEL FLANGE RAILS, 75 Ib. per yard, in various 
lengths up to 36ft. All accessories ts match. Imme- 
diate delivery ex stock-—-EDGAR CGC. REES, Lid., 

Llanelly. P2577 @ 


EVENTEEN 440-Volt De. ow es MOTORS, 
by best makers, from 5 H.P. 0 H.P., com 
plete with Starters, Slide Rails, Pu ead and Con- 
a. Full detailed list _ — tion.— HARRY 
GARDAM and CO., Ltd.. Staines. 3016 @ 








¥ 5 TAND ARD-GAUGE LOCOMOTIVES. — 
FO. MEDIATE DELIVERY. 
TWO (2) First-class, 1ine "Mlameter cylinders by 
22in. stroke. 
Copper fire-box and tuber. 
160 ib. working pressure. 
Four-wheel coupled. 
5ft. 6in. wheel base. 
Saddle-tank type. 
R. H. NEAL and CO., Conitactors’ Engineers, 53, 
The Broadway, Ealing, W. 5. *Phones, Ealing 1951 
and 1761, 3176 @ 


1000. K.W. Willans-Parsons E.C.C. 6600 

3300-volt, 50-period, 3- * gees with surface 

condensing plant complete. 

TWO 1000 K.W, Westinghouse 8300-volt, 50-period, 
8-phase, with surface condenser complete. 

ONE 750 K.W., 525-volt, 50-period, 3-phase, makere 
a E.G. Co., with two surface condensers. 

TWO i 00 K.W., 440 volts, 50-period, 3-phase, B.T.H. 

a ae (brand new), for 460/550 volts, 6v- 

period, e, by B.T.H, Co., 33ft. long, all 

eas with” latest type instruments ; cost 

; 3;. all packed ry cases ready for 

0.r. 


des atch 3 price sete t 
TWO A. Mg y= © WELDING SETS, 70 volts. 
1600 aim » 800 revs.; equal to new. 


getiresrona SETS, D.C. 


ONE 300 K.W. Paxman E.C.C., 460/580 volts. 

ONE 300 K.W. Belliss-Dick-Kerr, 440/500 volts, 

ONE 250 K.W. Belliss-Silvertown, 440/500 volts. 

ONE 150 K.W. Belliss-Fowler, 440/550 volts. 

FOUR 150 K.W. Belliss-Houston, 220-volt, with sur- 
face condenser. 

ONE 500 K.W., 220-volt low-pressure Turbine for 

running on exhaust from the above four 150 K.W. 

sets, complete with Le Blane Multiple-jet Con- 

denser, also switchboard. piping, connections, 

and wee will sell as a complete plant or 

separal 

Two 1 ww T10- volt Robey-Electromotors Ltd. 


MOTORS, 440-Volt D.C. ann A.C. 


ONE 300 K.W. compound wound Westinghouse Motor 
or ey fitted with three bearings and 
50in. diam. rope pulley, speed 360 revs. 

80 H.P. 440- volt §0-period. 8- phase, enclosed 
ventilated squirrel cage mpton, 710 
r.Pp.m., complete with ahiae "alls. pulley, oil- 
immersed auto. starter. 

ONE pa H.P. Dick-Kerr, 750 revs., fitted with roller 


ings 

ONE 40 HP. Laurence-Scott three-bearing shunt 
machines, with Igranic pillar starter. 390 revs. 

om. 40 H.P., by J. P. Hall, equal to new, 550 revs. 

ON 25° #H.P.. by B.T.H., brand a. totally 
enclosed, 50-period, 8-phase, 585 re 

FIVE 12 B.H.P. ventilated shunt interpele variable- 
sp Motors, by Lancashire Dynamo Co., 
300/900 r.p.m., with type oil-immersed 
starters. by Brookhurst. 

ONE 2 H.P. 50-period, 3-phase, by Canning 1300 
revs. 


ONE 


ONE 


MOTORS, 
ONE 40 H.P. J. P. Hall, 


ings. 
ONE 48 K.W. Generator or Motor, 550 revs., by J. P. 
Hall, fitted with o-. ee. 
TWO 20 H.P. B.T.H., 
TWO em 2S es 1600 70re.. with starter and 
8 
TWO 10 and =. : H. P Clarke-Chapman massive 
bi-polar 
for — it me ip 
0 


nion Co, eo 1800 son 
ONE 1 H.P., by Union Co., 
ONE 1 H.P. McClure and Whitueld, "1300 revs, 


MOTORS, 110-Volt D.C. 


ONE 2 H.P. D.C. bi nay totally enclosed, 1400 revs. 

All the above are ready for immediate despatch, and 
they are all Focow: Bay "with starters, and in most 
eases slide rails. 


LANCASHIRE BOILERS, 

TWO 30ft. be sy" 6in.. 160 1b, 

FOUR 30ft. 8ft.. 120 lb. 

FOUR 29ft. oe 7ft. 6in.; insured 80 Ib, 

ONE 23ft. by 7ft. 6in., 150 Ib. 

TEN 26ft. by 7ft., comprising eight Galloway patent 
and two ‘Lancashire type, each with best 
fittings, including Hodgkinson’s patent stokers, 
superheaters, dampers, &c., &c., insured 


100 lb. pressure. 
ONE 10ft. by 8ft. 6in. Economic Boiler, insrred 100 1b. 
ONE 30 H.P. Robey Loco. ‘lype Boiler, fitted with 
road wheels, insured 100 ib. 
All —,* with fittings and ready for putting oo 


PUMPS. 


ONE Clarke-Chapman Vertical Tandem ponpenat 
Woodeson Patent BUILER FEED —e 
capacity 2500 gallons per hour against 
pressure of 2001b.; just thoroughly oe 


bauled. 

Gwynne 24in. CENTRIFUGAL PUMP, coupled 
direct to &0 H.P. Motor. yf 3000 gallone 
per minute against a head of 4 

Weir Steam-driven PUMP, aka 55 gallons 
per minute, against a pressure of 205 lb. 
Sulzer CENTRIFUGAL 
PUMP, capacity 60 gallons per minute against 
205 lb,; driven by 22 H.P. G.E.C. Motor. 


LOCOMOTIVES. 


18in. inside-cylinder six-wheeled coupled SIDE 
ANK LOCO., by Manning Wardle, with copper 

box and steel tubes, insured 140 1b., wheel. 
base 1lft. 6in., rebuilt two years ago; ready 
for immediate work. 
10-Ton Smith Loco Shunting Crane, in exce 
lent condition; ready for immediate dispatch. 
44 B.H.P. Crossley GAS ENGINE, fitted with 
magneto ignition and guction plant, complete ; 
price £295 net on rails. 

288-Tube Green’s ECONOMISER,. comprising three 
sections of 96 pipes per section, insured 205 lb. 


MOTOR CARS AND LORRIES, 


ONE 5-Ton Clayton STEAM WAGON, a con 
dition, with quantity of spare par 

ONE practically new Garner 6-Ton PRIROL LORRY ; 
only done small mileage ; £975. 


FRANK GILMAN, 


9, WESTFIELD ROAD, a 


Tel. address, Rotherwood, Birming: Ex. 
Phone, Moai Edgbaston. 


200-220-volt, D.C. 
660 revs., with three bear- 





dusty atmosphere, speed 
and rails. 


Electrically driven 





ROBERT R. PATON, 
27, WINDSOR-PL. JE, CARDIFF. 
Telephone, Cardiff 1918. Telegrams. Patonian, Cardiff, 


LARGEST STOCK OF 
NEW AND SECOND-HAND CRANES 
OF ALL TYPES IN THE COUNTRY. 
STEAM LOOOMOTIVE CRANES—Shunting and 


hunting. 
Two 10-ton, by Brownhoist, Shunting. 
Russell, Non-shunting. 


d 5 tons, by Butters and other well-knows 
, With lattice steel and wood jibe. 
HAND DERRICK CRANES— 
3 and 5 tons, by Butters. 
—_ TRAVELLING 3— 
2 tons, by Butters, for main live —- complete 
Also Special DOCK and WHALF 3. by 


Ransome- ge 
LISTS, with Full Particulars, aoe Prints, &e.. will 
sent on Applicatio 


INQUIRIES SOLICITED 
4 @ STOCK Sescickaaniil CHANGING. 





EN NEW HIGH-PRESSURE AIR RE- 

i7in. dia.—T. DAVIES 

Gorton, Man- 
2740 G@ 


EVENTE 

CEIVERS, 5ft. high, 
and SON, Railway Ironworks, West 
chester. 


For eontinuation of For Sale 








Advertisements see p. xcix 





E. H. DRUCE & Co, 


MACHINE TOOLS, 
Holyhead Road, COVENTRY. 


Telephone : 
COVENTRY 552. 


Telegrams ; 


DRUCE, COVENTRY, 


MACHINES FOR DISPOSAL. 


GEAR-CUTTING MACHINES, 

One No. 61 Fellows Gear Shap 

Two Brown and Sharpe Type ll cutting 

One No. 8 Bilton Gear Cutter 
tters for Fellows’ Gear 
Cutters 

One No. 4 Brown and Sharpe Spur Gear Cutter, 

Five No. 2 mee? Smith Bevel Gear Planers, 

One No. 1 Ditte 


HORIZONTAL MILLING MACHINES. 
Six Bench Millers, by Miller and Foe ningshic ld 
One 12in. by 10in. Plain Horizontal Mill 
~ zoey 1 American Lincoln Type Milles” 

y 
One No. 31 Heavy Duty Le Blond Plain Miller 
One Horizontal Miller, 9in. by l4in., by Midy 
and Sutcliffe. 
One Brainard Milling Machine, 2ft. 44in. by 6in 
Two No. 12 Pratt and Whitney Lincoln Ts 
Millers, 18in. by 6}in. 

One No. 14 Parkson Miller, 8in. 
VERTICAL MILLING MACHINES. 
One No, 2 Vertical High-speed Cincinnati \j) 

50in. by. 12in. 
One No. 4 Herbert Vertical Miller, 59in. by 134in. 

C AP STARS. 

Two No, 2 Cincinnati Capstans ; new, 
One 1 5- Sin. Foster Capstan Lathe. 
Twenty Wire Feeds for Warner and Swasey Capst 
Three 5-8in, Capstan- Lathes by the Selson [yy 
neering Co. 
One No. 4 Herbert Capstan Lathe. 
Forty No. 2 Warner and Swasey Capstan Lathes 
No. 9 and No, 20 Herbert Combination Turret |athes, 
3L OTTER Ss. 
as ae. a, Druce Slotting Machines ; 


suk AMETAL AND TEMPLATE CUTTING 


3S. 
hear Shot Metal Cutting Machines, 
SCREWING MACHINES. 
One =. capacity Landis Bolt Pipe Screwing Ma 
chine 
SHAPERS. 
One 18in. Druce Shaping Machine; new. 
One 18in, Geared Crank Shaper, Judson Jackson, 
PLANING MACHINES. 
One 14ft, by 5ft. by 32ft. Buckton Planer. 
One 3ft. by 2ft. by 2ft. Planing Machine. 
One $ft. by 2ft. 3in. Redman High-speed Planer 
PATTERNMAKERS’ AND SPINNING LATHES 
Several 63in., 8in., 10in., 12in., and 15in. centres 
Patternmakers’ and Spinning Lathes; new. 
PLAIN CYLINDRICAL GRINDERS. 
One 6in. by 20in. Druce Plain Grinder; new. 
One No. 1 U niversal Grinder, 5in. by 15in. capac. 
TAPPING MACHINES 
One each 4-spindle and 6-spindle Nut Tappers, 
capacity. 
One No. 3 Rickert Shafer Tapping Machine. 
VERTICAL — AND TURNING MILLS. 
One 30in. Robert: 
— a SURFACE GRINDERS. 
Two 8in. J. Adkins Ring and Surface Grinders, 
BENCH GRINDERS 
Twenty-four =. Double-ended Bench Grinders. 
RADIAL DRILL 
Two No. 1 W all | Radial Drilling Machines, 
TOOL GRINDER: 
One No. 2 poe Oscillating Tool Grinder. 
18in., 24in. + and 36in. Double-ended Dise Grinders, 
HORIZONTAL BORING, DRILLING. AND MILI- 
ING MACHINES, 
One 3in. Dickinson and One No. 1 Kearns, 
CAM MILLING MACHINES 
One Duplex Webster and Bennett Cam Miller ; new. 
WORM MILLING MACHIN 
One Holroyd 6in. Worm Milling Machine. 
PLANO MILLERS 
One Richards Vertical Plano Miller. 
One Kendal and Gent Plano Miller (4-spindle). 
SENSITIVE DRILLING MACHINES. 
Twenty Single-spindle and Multi-spindle Drilling 
Machines, various sizes, also Tapping Attachments 
UPRIGHT DRILLING MACHINES. 
Four 1 1-8in. Upright Drilling M: achines ; 
HARDENING FURNACES. 
One Alldays and Onions Hardening Furnace. 
One Coppersmith Blower. 
LATHES. 
bin., 6in., and 7in. 8.S. and S 
Lathes 
~ zin. centre by 12ft. bed Le Blond S.S. 
8 e. 
One 12in, "nie by 1 
and 8.C. Lathe. 
One 13in. centre Bridgeford 8.8. and S.C. Lathe. 
One 8tin. centre Gap Bed Wilson Lathe. 
One 7in. centre Springfield Brassfinishers’ Lathe. 
Four 24in. swing Dean, Smith and Grace Surfacing 
and Boring Lathes. 
One 16in. Gardner Crank Pin Turning Lathe. 
CYLINDER GRINDERS. 
One No. 60 Heald Cylinder Grinder. 
One No. 70 Heald Internal Grinder; new. 
MULTIPLE-SPINDLE DRILLING MACHINES. 
Five No. A P ice Multiple-spindle Drilling Ma 
chines ; 
Two Pratt yt Whitney 16-spindle Drilling Ma 


chine 
SURFACE. GRINDERS. 
= Churchill Vertical Surface Grinder, 


1ltin 
— "RING TURNING LATHES 
One Ryder Piston Ring Turning Lathe. 
me yg: 
sizes ** Coventry ’’ Dieheads in stock. 
POWEE PRESSES. 
One No. 208 Bliss Power Press. 
One No. 1 John Hands Press. 
= ® sc 1002 Taylor and Challen Power Presses ; 


AUTOMATICS. 
Nine No. 6a Potter and Johnson Auiomatics. 
Two 2in. Cleveland Automatics. 
Eleyen 3-8in, Cleveland *‘A’’ Type Full 


matics. 

Nine 5-8in. cog 

Four 7-8in. Ditt 

One 7-8in. to 1 1 16in. 

Twelve itin. Ditto. 

Nine 2in. Ditto. 

Five 2tin. Ditto. 

Two 2tin. to 3tin. Ditto 

Ten 3-8in. Cleveland 

Six 5-8in. Ditto. 

Two din. Four- spindle National Acme Automatics. 

HACK SAWS. 

One No. 1 Druce Rapid Metal Saw, 
capacity. 

One 6in. Power Hack Saw, by Morton and Weaver. 

One Abrasive Wheel Cutting-off Machine. 

WOODWORKING MACHINERY. 

All types of Woodworking Machines, suitable for 
pattern shops and sawmills, in stock or for very 
early delivery. 

MISCELLANEOUS. f 

One Pneumatic Riveter, Plain Met se Heads, 14in. 
and 18in. Circular Milling Tables, Polishing 
Heads, &c., Portable Pneumatic Hoists, 7in. Belt 
i Lacing Machine, Photostats, Oil Separator, Steel 
* oon Wood Pulleys, Shafting, Fly Presses, Hangers 
and Plummer Blocks, Chucks, Bench Vices. 


BROACHING MACHINES, 
One No, 4 La Pointe Broacher. 
One No. 3 Ditto. 
HAMMERS, 
One 5 cwt, Steam 
One 10 cwt. Ditto. 
TRANSPORT. 


Machines, 


Shapers and Involute 


2ft. din, 


pe 


by 30in. 


“— 


also 10in. 


MA- 


5-8in, 


new 


3.C. Drummond Gap 
and 


2ft. American Tool Works 8.8. 


40in. by 


Auto- 


Ditto. 


= oe "’ Type Semi-Automatics. 


6in. by 6in. 


Hammer, by Massey. 


For immediate disposal. 
One 5-Ton Foden Steam Lorry. 
One 5-Ton Garrett Steam Lorry, 
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TANGYE 


VERTICAL RAM PUMPS 


ON BASEPLATE WITH 


OIL ENGINES 





SIZES TO SUIT ALL DUTIES 





LISTS SENT FREE 


TANGYES LT. BIRMINGHAM. 


432 AR 
































Inclined Tube 


Thermoventilator (Wee te 


: ib = 
for AB ale | 





Heating 


FACTORIES and WORKSHOPS. 






A compact Fan and Heater Unit 











which will warm a large volume of air — — aoe ss — = CaP STN 

rapidly and distribute it positively with- Bi ig 5 oe Fa geanene 

out objectionable draughts. ‘James Keith & Blackman Co.,:Ltd., 
Write for full particulars. 27, Farringdon Avenue, LONDON, E.C. 4. 























MCKENZIE & HOLLAND L?2®: 


Telegrams : MACKSIG, SOWEST, LONDON. Telephone Ne. ! 8766 VIGTORIA. 


LATTICE STEEL MASTS. 
LEVEL CROSSING GATES. | 
AUTOMATIC TRAIN CONTROL. 
BLOCK INTERLOCKING 
INSTRUMENTS. 


RAILWAY SIGNALLING 
APPLIANCES 


EVERY DESCRIPTION. 





: Ns 
63, VICTORIA STREET, WESTMINSTER, LONDON, 8.W.1. works worcesten. 
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MACHINE TOOL 
AGENCIES REQUIRED. 


We shall be pleased to receive 
particulars of new and attrac- 
tive lines of labour - saving 
Machine’ Tools, Small Tools 
and accessories, with a view || 
to taking up world-wide selling 
agencies for same. 


ALFRED HERBERT, LTD.,| 
COVENTRY. 


So a i Aa aCe 











GRAIN, CHILL & STEEL ROLLS. 
100 
ue 


HEAVY CASTINGS sisci< ‘te 


R. B. TENNENT, umireo, 
COATBRIDCE, N.B, 


MICHELL BEARINGS, Ltd., 
ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings | 
Lendon Office : | 
3, Central Buildings, Westminster. 
See large Ativertisement, Page 46, Dec 10th. 


tons. 
tone. 























Tees, Ovals, &c., ineither Iron 
Steel, Siemens- Martinor Basic 


Tel. Add. : “ He Hoops,” 
« «CO 


<4) 
> caret & Steel Co. ‘Tue Mowerwol rn 
H. W. KEARNS & GO., L2 


BROADHMEATH, MANCHESTER, 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No 221, Altrincham. 
See our Lllustrated Advertisement in issue of Deo. 17th 


Merchant Bars,F! = SS 























The er? | 


ACES 
STOKERS 
MELDRUM sosrnverces, | 


MELDRUMS, Limited, | 
Canal Works, Timperley, MANCHESTER, 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 


G. & A. HARVEY, L” 


Albion Works, GOVAN, GLASGOW | 


HIGH-CLASSMACHINETOOLS 


Speclalittes: Harvey mtudders und Fieers | 
See cur Ilurtrated Advertisersent, Dec. 5rd. 


























GOODALL CLAYTON s COL'Sf 







jCONVEYING PLANTS, BUNKERS &¢ 
Werf GUSTO, Firma A.F, smuders, 


nouiians, HOLLAND. 
SPECIALITIES— 
DREDGING PLANT, FLOATING CRANES, | 
AND COALING VESSELS. 


See our page Advt. every secend and feurth week 
ON:ADMIRALTY LIST. 


JOHN KIRKALDY, LTD. 


London Office : 
101, Leadenhall Street, LONDON, E.C. 3. 
Works: Burnt Mill, near Harlow, Essex | 
MAKERS OF | 
Evaporating and Distilling Plants } 
Refrigerating & Ice-Making Machinery | 
Feed Water Heaters 
Feed Water Filters 
Fresh Water Distillers 














Evaporators 


“iain Feed Pumps | 
Combined Circulating and Air Pumps | 
Auxillary Surface Condensers, &c., é&c. | 








WATER POWER 
HAY, MARYON & CO., Ltd., 


14, BRIDE LANE, 
LUDGATE CIRCUS, E.C.4 


Telegrams ; ‘‘ HaManrrts. 
Telephone: Cent 1814. 
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ALFRED HERBERT LTD. COVENTRY. 





THE CUTTING OFF DEPARTMENT. 





The cutting off department is a necessity 
in most engineering works, but its equipment 
depends to a large extent upon the size and 
variety of materials dealt with. Sawing 
Machines, Saw Sharpeners, Bar Reeling 
Machines, Bar Racks, Hammers and Stamps 
are all units of more or less importance. 
The final decision regarding equipment rests 
with the customer, but we submit the 
following for consideration :— 


Circular Cold Sawing Machine (rounds 
6in., rectangles 12in. by 4in., or 1Uin. by 5in.) 
Saw Spindle driven by hardened steel gear 
and pinion, worm and worm wheel. Thrust 
of worm taken by ball bearing. Automatic 
quick return. Patent chip remover. elimi- 
nating tooth breakage. Vice has vertical and 
horizontal jaws. DELIVERY FROM STOCK. 


All the above Machines are offered at Firm Prices. 


Cochrane Bly Saw Sharpener.— 
(For Saws llin. to 3%in. diameter). Cam 
operated grinding wheels face and top teeth 
and grind bevel on top and bottom. Automatic 
feed moves saw forward at each revolution. 
DELIVERY FROM STOCK. 

Bar Reeling Machines. (Cap. }in. to 
3hin. dia.). Rolls are massive chiiled iron 
castings. Feed is automatic. Anvil plate of 
shear steel with sideways adjustment. Qin. 
size—DELIVERY FROM STOCK. 

Peters’ Abrasive Cutting Off Machine 
(Cap. round or square 2tin.) An abrasive 
metal cutter, fitted with ball bearings, re- 
ducing waste to a minimum. Material can 
be cut at any angle. DELIVERY FROM 
STOCK. 

Hammers and Stamps. We carry 
large stocks of small tools of all varieties at 


. our warehouses at Coventry, London, Bir- 


mingham, Glasgow and Newcastle-on-Tyne. 


Enquiries solicited. 
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BRASS & COPPER 
«WIRE, SHEETS sos 
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BATTERY . SELLY O 


TUBES 
FOR BOILERS, CONDENSERS &c. 
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‘OILWELL 





End view showing Electric Motor. 


For wells up to 2,000 feet in depth all outfits have cast-iron 
frames, and for wells over 2,000 feet in depth a steel frame. 


Where electricity is available, the modern producer is rapidly 
adopting it, as the fire risk is reduced to a minimum and it 
requires less attention than an engine. To those using or 
contemplating the use of electricity, special attention is called 
to our two-speed electric motors. These are so constructed that 
the lower HP. may be used for pumping and the higher for 
pulling rods or tubing, and to change from one HP. to the 
other, it is only necessary to throw the switch. 


(See Bulletin No. 26). 


OIL WELL SUPPLY CoO., 


The oldest and largest manufacturers 
of Oilfield Equipment. 
Estd. 1862. 


Dashwood House, 


LONDON, E.C. 2. 


PUMPING UNITS. 
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ON SALE OR ON HIRE (IN THE UNITED KINGDOM 
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ON THE MARKET. =. Ant 
Write for Catalogue No. 82a. FOR DERRICKS — 
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DELIVERIES MADE FROM STOCK. 
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REFRIGERATING & ICE-MAKING MACHINERY. 
Complete Installations supplied to all 
parts of the world. 




















CENTRIFUGAL" MINING FANS 
FANS 

for 

for circulatin WF 

fresh air—Smithy . All Forms 

Fires—-Cupola} 4, of 
Ovens—Crucible 
Furnaces —Carry- MINE 


ing off fumes and JENTILATION 
gases, etc. etc.. 





















































: a ¥ i Hil Bis it CENTRIFUGAL PUMPS. 
TURBO BOILER FEED PUMPS. All Lifts for all purpnses. 
te ‘DIESEL ENGINES 
Bailt in units from 
O to 6,000 B.H.P. 




















dL 














Reliability, Economy 


and 





ie SINKING 
; ' wee te PUMPS 
Highest-class Workmanship | fe ¥ 

are the outstanding features of Bs a DRAINAGE 
SULZER PRODUCTS ee i, of 


MINES. 
Proved and Recognised all over the World. 








: S Nem? Complete 
MANUFACTURERS OF Oe ence 
supplied. 





Steam Engines. Refrigerating Machinery. 


Diesel Engines. Heating Installations. 
VACUUM CON’ = ; Centrifugal Pumps & Fans. Vacuum Condensing Piant. 
DENSING PLANT pees Maag Gear Cutting and Grinding Machines and Gears. 
iRe meneeeurs of eaeeS Steam Fittings, etc. 
Chocolate, Gelatine and $ 
Stearine, Tobacco . 
Extract, etc. etc. 


WRITE FOR PARTICULARS TO: 
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A SATISFIED USER 


IS THE 


BEST PROOF oF EFFICIENCY 











ab A tBon Olas 








WIDE RANCE OF 
SIZES 
FROM 21.B.H.P. 
T0 
520 B.H.P. 







OVER 
23,000 


HORSE-POWER 


INSTALLED 


















THE GARRETT 
SUPERHEATED STEAM semrstariney POWER PLANT. 


Some Representative Users: 











Ransome & Rapier, Ltd. - - 275 B.H.P. Hamilton & Co. (London), Ltd. - 206 B.H.P. 
British Farina Mills, Ltd. : - 180 B.H.P. R. Simmonds & Sons - - : 180 B.H.P. 
Fullers Earth Union, Ltd. - - 180 B.H.P. Crittall Manufacturing Co., Ltd. - 933 B.H.P 
Brooks Chemicals, Ltd. - - 415 B.H.P. J. H. Dennis & Co.,' Ltd. - - 275 B.H.P. 
Hovis, Ltd. . : - - 88 B.H.P. Prentice Bros., Ltd. - - - 668 B.H.P. 
Wey Valley Water Co. - . 360 B.H.P. (H. & J. Boal, Ltd. - - - 180 B.H.P. 
Barton & Co. (Watton) Ltd. - - 95:B.H.P. E. & J. Fountain, Ltd. . - 110 B.H.P. 
likley Urban District Council - - 360 B.H.P. S. D. Page & Sons, Ltd. - - 280 B.H.P. 
RICHARD GARRETT & SONS, LTD., 
BRANCH OF 


AGRICULTURAL & GENERAL ENGINEERS Ltd. 


ASSOCIATING: Aveling & Porter, Ltd. (Rochester); Barford & Perkins, Ltd. (Peterborough); E. H. Bentall & Co., Ltd. (egeetiy) + Blackstone & 

Co., Ltd. (Stamford); Peter Brotherhood, Ltd. (Peterborough); Charles 8urrell & Sons, Ltd. (Thetford); Burrell’s Hiring Co., Ltd. (Thetford) ; Clark ’s 

Crank & Forge Co., Ltd. (Lincoln); Davey, Paxman & Co., Ltd. (Colchester); Richard Garrett & Sons. Ltd, (Leiston) ; James & Fredk. Howard, Lt4, 
(Bedford); L. R. Knapp &Co., Ltd. (Clanfield); E. R. & F. Turner, Ltd. (Ipswich); A. G. E. Electric Motors, Ltd. (Stowmarket). 








CENTRAL HOUSE, KINGSWAY, LONDON, W.C.2. 


Telephone—GERRARD 6850 (6 lines), 





Telegrams :-AGROENGIC, PHONE LONDON, 
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STANDARDIZED SHEETS HAVE BEEN PERFECTED 
BY THE INTRODUCTION OF “RC.” TRACING CLOTH. 
THE COST OF PRINTING IS CONSIDERABLY LESS 
THAN DRAWING THE TITLE AND BORDER BY HAND. 


B. J. HALL & Go., Ltd., 











SAMPLE STANDARDIZED SHEET 





























PRINTED ON “R.C.” TRACING CHALFONT HOUSE, 
CLOTH AND SAMPLES OF CLOTH ag . 
SENT FREE ON APPLICATION pao GT: “PETER iSTREET, 
WESTMINSTER, S.W.1. 
B. J. HALL & Fg L™ sikdiitoas « cuasoow: DWG. No 
oo Re ee, rhea 
ARRANGEMENT CHECKED BY 
ALTERATIONS DESPATCHED 


















































CENTRALIZED ONTROL 
: ‘DRILLING MACHINES 


COMBINEDSENSITIVE e ELEVATING ARM RADIAL 


HAVING 


All Changes of Speed & Feed together with Com- 
| bined Saddle & Sleeve Lock Operated from Saddle. 
Patent Interlocked Elevating Control & Arm Lock 








9 SPEEDS. 4 FEEDS. 
LARGE SWINGING WORKTABLE. 


| 2 Sizes, 3ft. Gin. and 4ft. MAX. RADIUS of SPINDLE. 
| DRILLS up to 1}in. in M.S. 




















| 
| 
Ee 
bo | Radials from 2ift.- to 4ft. Gin. | 


| J. ARCHDALE & CO. LTD., BIRMINGHAM. 
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Radial’ Loaders 


Increase Capacities, Save Labour and Reduce the 
Cost of Loading Sand, Gravel, Crushed Stone, 
Coke, Coal, Ashes, etc., from Ground Storage. 



















Type “G” 
Radial Loader. 








Type “K” 
Radial Loader. 

















Three Wheel Support | Radial Loaders are made in 
enables the machine to turn a complete : ° 
circle with either drive wheel as a centre. Two Sizes: 
Dig into the pile 8 to 10 feet, require no Type “ K” has a capacity of 1 cubic yard 
hand shoveling or mechanical devices to per minute. 


bring material to the buckets. 


Built to stand the strain of the most Type “G” loads 14 to 2 cubic yards per 
severe service. minute. 


Write for Catalogues No. 288 and 309, fully illustrating and describing them. 


THE JEFFREY MANUFACTURING COMPANY. 


Represented in Great Britain by 


HUGH WOOD & CO, L!. 


DEPT. E. 65, Fenchurch Street, London, E.C. 3. 


Telegrams: Huwood, Fen., Londen. Telephone No.: Avenue 1545. 


HEAD orFice: NEWCASTLE-ON-TYNE. And at MANCHESTER & CARDIFF. 
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ALUMINIUM 








WIRE, CABLE, STRIP, 
SHEET, SECTIONS 
AND MATTING. 





Please ask for Pamphlets. 





British Insulated & Helsby Cables Ltd. 


Head Office: PRESCOT, Lancashire. Works: Prescot and Helsby. 
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Little Giant Pneumatic Grinders 
economise on air, and eliminate lost 
time for repairs. They are quick- 
working machines which simplify 
casting cleaning op-rations to the 
extent of greatly reducing labour 
costs and increasing production. 





Cleaning 
Castings- 


Tel. Address— 
CAULKING, PICCY, 
LONDON. 






Tel. No. 
9215 
Gerrard. 









THE CONSOLIDATED PNEUMATIC TOOL CO., LTD., 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. 1. 


WORKS: FRASERBURGH, SCOTLAND. BRANCHES ALL OVER THE WORLD. 











Manufactured for CAREY TRANSMISSION ges 75, Victoria St., Westminster. 


By the B.C.B. PUMP MFG. CO., Ltd., 75, Victoria St., Westminster. 


GLASGOW - GEO. H. HUTCHISON, 86, St. Vincent Street. 





















GarReY TRANSMISSION 
GEAR 
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Lo-therme 
MOTOR 


Driving Coal Screens 
at a Yorkshire Colliery. 


Dust and Watertight, there being no connection be- 
tween the inside and outside air. 


A rational method of absorbing the heat generated 
in conversion losses. 


A practical Enclosed Motor from which 90 to 100°/. of 
its open type output is possible and at a practical price. 


Invaluable for Ships, Collieries, Chemical Works, Foun- 
dries and for driving Fans, Stokers, Conveyors, etc. 


LET US QUOTE YOU. 


“Megas Mmeskesc: 
“Orcere“Careon. Leadon. 





Licensed by Lo-Thermo Patents Lid. 
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DUPLEX MILLS | 


make high production possible 




















Wrought 


lron 


Tolleys 


Wy ARY-YC- 
Speciality r 





Example: Tyre Boring on a 54in. Mill. 


DOUGLAS, Y ‘ A view in a railway workshop. Two tyres are being bored at once, and more 
eben advantageously than they can be bored, even singly, on a lathe. They are quickly 


BN AN@)\ | é: OY 4’ set by the table jaws, and secured by bolts and straps. As the tyres rest naturally 
 ] on the horizontal tables, the setting operation is quicker and safer than when they 


BIRSTA LL, A foe are suspended in front of the face plate of a lathe, crane service iz also economised. 








N® LEEDS. ef. As the tyres are often of 60 tons tensile steel, the boring mill supplies the necessary 


TELEPHONE /35 BATLEY rigidity and power to take the coarsest cuts at the highest speed. 


TELEGRAMS PULLEYS BIRSTALL” 





These machines are just as interesting on pistons and rings, cylinder covers, iron 
and steel gears, and a multitude of pieces in railway and general engineering shops, 


The Duplex feature, the speed box drive, and the sound mechanical design and 
construction make this, like all our other sizes, “‘ machines of high efficiency and 


service.” Write for full details. 











Easton & Anderson 


Proprietors, 
The Pulsometer Engineering Company, Ltd., 


Pumping Webster & Bennett Ltd., 


as Machinery 
or Sewage and Water Works. COVENTRY, ; : ‘ ENGLAND. 


11, Tothill Street, LONDON, S.W. 
Works, READING. 











FOREIGN AGENTS8: FRANCE, SPAIN, PORTUGAL & SWITZERLAND—Societe Anonyme Alfred 


WELDED OR RIVETED Herbert, Paris, Lyons, and Barcelona. BELGIUM-—Societe Anonyme Belge Alfred Herbert, Brussels. 
ITALY—Societa Anonima Italiana Alfred Herbert, Milan. HOLLAND—Landre & Glinderman, Amsterdam. 
NORWAY & DENMARK—Witlh. Sonesson & Co., Copenhagen. 


STEEL DRU MS SWEDEN—Wilh. Sonesson & Co., Malmo. 
JAPAN—Alfred Herbert, Ltd., Yokohama. INDIA—Alfred Herbert (India), Ltd., Caleutta and Bombay. 

AUSTRALIA—Gilbert Lodge & Co., Sydney & Melbourne. NEW ZEALAND—Blair, Reed & Co., Ltd., 
CANADA—Alfred Herbert, Ltd., Toronto. 


ALSO BARRELS & TANKS. Wellington. U.S.A.—Alfred Herbert, Ltd., New York. 


TURKEY & BALKANS—Lionda & Co., London, Athens, Pirzus and Salonica. 




















MANUFACTURED BY THE DOXFORD 
CYCLOPS ENGINEERING C0., Ltd OPPOSED PISTON TWO-STROKE 


eurronon-trent. | MARINE OIL ENGINE 


CONSOLIDATED BRAKE a ENGINEERING 


COMPANY, Limited. 
15, Dean’s Yard, Westminster, S.W. 


Standard Automatic Vacuum Brake |/ porgact Combustion with Crude Oils. 


aND 
Rapid Acting Serviee & Emergeney Accelerater 
Seo Iliustrated Advertisement last weck and next. 


Tele.: Vacue, Vie, London. Telephone Mo. 367 Victeria. Solid Injection. 


LUMMER. 
Z B L (@) CKS SHIPBUILDERS., ENGINEERS. 


OF EVERY DESCRIPTION &/SIZE 


vroungwencaevexs |! WILLIAM DOXFORD & SONS, LTD., 


A SPECIALITY. § 7 
Write for New Illustrated 
Catalogue yith Delailp 1 SUNDERLAND. 
: and Prices. 
_—e om j Tel. Address: Tel: Nos. 


Doxford, Sunderland. 412, 413, 414, 1141. 
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Can you see the oil2which is going to lubricate a cylinder ‘or axle? 
Can you control this oil ? 

Can you tell from the footplate whether your cylinder is getting this oil ? 
Are you avoiding excessive carbonization ? 


THE INTENSIFORE LUBRICATOR 


For Locomotive, Marine and Stationary Engines 
is the answer to the above. 


For catalogue and further Information, please apply to:— 


UNITED OIL & COAL CORPORATION, 


38, Victoria Street, WESTMINSTER, S.W. 1. 



































There are no “‘extras” to a BROOK | 
quotation—the price quoted is fixed 
for 7 days, and you can safely | 
base all your calculations upon it. 


ooo 


E. BROOK, L!. 


EMPRESS WORKS, 


HUDDERSFIELD. =| 
: 











LONDON: 
ll, Queen Victeria St., £.C. 4. 
BROOK’S DRIP PROOF MOTOR, Telephone—CITY 4468,  Telegrams—" Phasebreo, Phone, Lenden.” 
A.C 1 Corporation 
64, Corporation St. 49, decmapail St 
- cs on y- mbar oateaaynt Tel.—LEEDS 23306. 
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===! CAlIC LIMITED N 


MANCHESTER 
Telephone—6312 Central. 


Boilers. Engines. 





LARGE DOUBLE-ACTING 
FOUR-CYCLE 


GAS ENGINES. 


1,000 B.H.P. UPWARDS. 
Write for Particulars. 











We have a first-class 


Designing Staff at your 


service. 





We make Press Tools 
for the Best Firms in 
the Country. Why not 
for you ? 





Super High-Spead 
INST DRUMS 


110- BISHOPSGATE 





LONDON:E:C:2 











Air Compressors. 


CIRCULATING -WATER SCREENS, | 
FW. BRACKET & CO., Ltd., Colchester. 











A’ 
SORE, 


BRIQUETTE 
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SLOTTING MACHINES 


HIGH INCLINABLE 
HE 


MANUFACTURED IN SERIES. 


ATELIERS P. BOUILLET, 


@. SAMUEL, Engr. A.M., Director. 
272, Cours Lafayette, Lyon (FRANCE) 


AGENTS WANTED. 





Workshop Tool Stand 


i 
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A ver) useful accessory in the workshop. It com- 
prises 3 shelves, a drawer, rack to receive tools, and 
tray for small articles; also prepared for vice. 
Mounted on three wheels, it is easily moved from 
place to place. 
With Drawer ... ... ... Prices 
Without Drawer wai as on 
Without Drawer and Rack Application. 


Messenger & Co., Ltd., Loughborough. 
London Office: 122, Victoria St., Westminster, 5. W 


ToSCREW BOLT MAKERS 


Engineers, Wagon Builders, &c. 


This Patent Sorew- 
Ine MACHINE can be 
worked either by a 
Boy or Girt, and 
will screw at the rate 
of from 25 to 30 gross 
of }in. bolts per day 
of ten hours, or other 
sizes at proportion- 
ate speed. This Ma- 
chine is also well 
adapted for Tapping 
Nuts. 


AS supplied to 
Governments. 





Prices and particu- 
lars on application 


EDWARD MERCER, Ltd., 


Sole Maker, HouLins IRoNweRKS, 
HOLLINWOOD, near MANCHESTER. 








Phome: 6824 Central. 
NATIONAL 


TIME RECORDER CO., LTD. 


Northern Sales Offices: 
JAMES TRACY & CO. 
33, BRIDGE STREET, MANCHESTER. 
Patentees ef the National Check Actien Time Recerder. 


ERNEST NEWELL & 60., 


POSTAL ALTERATION ’ February 9th, 1918. 
Altheugh our Works are still at “ nn 
” the Postal Autherities, for economic reasons, hav: 
changed our Postal Address. 
Please therefore note that after the above date all sorree 
pondence must be addressed to :— 
Exner Nuwnit & Co., Lap., 


Misterton, «4 Doncaster. 

















STEEL TROUGH FLOORING : 
FOR ROAD ¢-RAILWAY BRIDGES, BUILDINGS 


. BURN 


COLBURN BORING & TURNING MILL. 


48, 54, 60 & 


tit 


‘li 
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| \\gaurcHl 
LBURN BORING MI 


Better than a lathe for heavy work 


- 
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se 
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Put your heavyzboring and turning work ona Colburn. It will handle it more 
efficiently than a lathe, and will turn it out more rapidly. 

Chucking on a horizontal table is simplicity itself, and the whole operation of 
the machine is free from any complication. 

The table is supported in cylindrical and large conical bearings which give the 
maximum rigidity and allow of maximum cuts at high speed 

Built in four sizes, 48, 54, 60 and 72 inches. Heavy construction insures 
smooth running. Can be operated from either side. Self-contained countershaft. 
Single pulley drive. 


Fad 1 fra | 


=i beard 1 rod LF 
L 


Let us tell you more about them. 


CHARLES CHURCHILL & Co Lto 
9-15 LEONARD STREET. LONDON. E.C. 2 
BIRMINGHAM, MANCHESTER CLASCOwW. 


NEWCASTLE - ON- TYNE. BRISTOL, LEEDS. SHEFFIELD. 
All you want in Machinery and 1vois. 


BCLs Pa PP 


CM 34. 
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HIGH-CLASS 


7 STEAM 
| ENGINES 


| with Corliss 
and other Valve Gear. 
| 


LANCASHIRE 
BOILERS 


| MILLGEARING 


| CHEMICAL, HYDRAULIC 
| AND GUNPOWDER 
MACHINERY 
A SPECIALITY. 


JOSEPH FOSTER & SONS, 


SOHO FOUNDRY, PRESTON, LANCS. 
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| 
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LARGE SHALLOW DRAUGHT HIGH-SPEED PASSENGER STEAMER 


YARROW & GO., L™. GLASCOW. 
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Messrs. YARROW construet fast Passenger and Commercial Vessels, Shallow 
Draught Steamers, Tugs, &c., propelled by Sternwheels, Side Wheels, or 
Screws working in Tunnels fitted with Yarrow’s Patent Balanced Hinged Flap. 


va 





REPAIRS ON PACIFIC COAST 


by YARROWS, Limited, Victoria, British Columbia, Shipbuilders, Ship Repairers 
and Engineers. 
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ENGINEERS, IRON AND STEEL CONTRACTORS, TO— 
H.M. GOVERNMENT, PRINCIPAL HOME, FOREIGN AND COLONIAL RAILWAYS: 
ON ADMIRALTY, WAR OFFICE AND INDIA OFFIOE LISTS. 





PIG IRON. STEEL. ALLOY STEELS. 
Oharceal, Oold-blast, Hematite In Dead Soft, Mild and High yay, nese, Nickel, Chromium, 
and Special. Tensile Qualities. an tien, Suieme. 
WROT IRON Sections. Locomotive Frame Titanium, eto. etc. etc. 
——_—_—_——— Plates. Ship, Tank, Bridge and 


Best Yorkshireand British Standard SBeiler Plates. Sheets to 80 B.G. RAILS & FASTENINGS. 





Grades. ABC and D, in reund, Black, Tinned or Lead Coated, 
square, and fiat Bars, Hoops, Strips Galvanised (Zine Coated), Corru- For Railways, Tramways, Mines, 
and Shapes. . etc. etc, 


gated or Flat. etc 


SEND US YOUR ENQUIRIES. WE ARE EXPERTS. 












ROYAL LONDON HOUSE 
FINSBURY SQUARE, 


LONDON, E.C 


Telegrams: 
Hiskelton, Finsquare, 
London. 





















Telephone 
4633 Late Wall (2 lines). 





Tanks, ‘Lecomotives, ‘Tracks 
Wheels ‘and Axies.} 


Castilren Pipes, Columns, ete. 
Tyres,‘Springs, Forgings, ete. 














JOHN OAKEY & SONS, 


GENUINE EMERY. —_| ium Tapp 
EMERY CLOTH. | Sut" 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM Discs 


N.B.— All Papers and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


ds, Discs, Strips, and Sheets of almost any EMERY WHEELS 


size and shape, to suit the special requirements 
ef buyers. Prices auoted on receipt of particulars. 
ROAD, LONDON, 8.E.1 


WELLINGTON WORKS, WESTMINSTER BRIDGE 

















“WELLS LIGHTNING” 


LIME AND COLOUR 
WASHER. 


Wallwerk aad Weils’ Patents. 


Over 7,000 Sold. 
A GREAT SAVING OF 


TIME, LABOUR AND MONBY, 





SAYES ITS COST IN A FEW DAYS. 


LIME WHITING OR COLD WATER PAINTS 


applied at a speed ef from 10 to 20 square yarde 

hat a in a manner superior to brushwork. y 
eoat with the machine on rough surfaces is equal 

to two applied with brushes. 




























 ——— 


WELLS’ en PAINTER 


Waliwork and Wells’ Patents. 
PAINTING BY MACHINE. 
GREAT SAVING IN TIME, PAINT & LABOUR. 










































WELLS’ 
WASTE OIL FILTERS. 
Fitted with Patent Sight-Feed Syphons, 
Over 23,000 Sold. 


Invaluable te ALL users vf 











0 
“ USERS OF 
; MACHINERY. 


Pay frst first cost 
im « short time, as 
Dirtied OU), which 
bas hitherte 
been thrownaway 
can be filtered 


used again 
amin. 








Larger Sizes made te arder, capable of 
dealing with 29 te 500 Geiions Ot per waek. 


LC.Wells&C0." Uoroca. awe 
Works! Carnzarven #1, HANCHESTER. 
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Type D Standard Section with Neutral Axis in centre, 
thus giving greatest strength with least weight. 


30°; more area 


than any other Steel Piling of equal strength. This is because of its scientific trough 
design which enables the maximum strength and covering capacity to be obtained with 
least weight of metal. Weight per foot run is only 28 Ib, (interlocked). Covers 
80 sq. ft. per ton as compared with only about 50 sq. ft. by competing sections. 



















Made in all lengths up to 60ft. Easy to drive and extract and can be used repeatedly. 
The steel is extra strong and tough and penetrates the hardest ground without being 
damaged, The interlock is watertight without caulking or clay puddling, and, being 
flexible, enables the piling to be driven in irregular lines, curves and circles. Used all 
over the world for Dams, Cofferdams, Caissons, Trenches, Reinforcements, Locks, Docks, 
Breakwaters, Foundations, ete. 


Ask Dept. P for Piling Plant Book No. 5 


and give details of your requirements so that 
we can send suggestions and quotations. 


RANSOME MACHINERY GO. (1920), LTD., DEPT. P, 


14-16, GROSVENOR GARDENS, LONDON, S.W. 1. 


Telephone: Victoria 8060 Telegrams: ‘“ Ransomaco, Sowest, London.”’ 






















13 miles of Cofferdam in Belfast Harbour, built with Contractors to the Principal Governments and Public Bodies of 
Ransome Type D Steel Sheet Piling. the world and to others who appreciate that the Best is Cheapest. 


HEAD, WRIGHTSON & COMPANY LIMITED. 
CONSTRUCTIONAL ENGINEERS. 
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THORNABY ON TEES & STOCKTON ON TEES. 
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FOR 


ELEVATORS, CONVEYORS 
and DRIVING PURPOSES. 











BAGSHAWE & Co., LTD., 


DUNSTABLE. 
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High - speed Tories Drills. 


HERE is a distinction between Character and 
Reputation. 


Reputation is what people think we are. Charac- 
ter is what we really are. 


The consistent demand for EADIE DRILLS prove 
that they have something more than a good Reputa- 


tion. 














Experience demonstrates the fact that they are 
dependable in every way, and are in very truth 


Drills of Character. 


Send P.C. for our Illustrated Booklet. 


LONDON AGENTS: GUARANTEE. BIRMINGHAM AGENTS: 


George H. Alexander Machinery Ltd. 
VERY Tool we send out bears our fullest guarantee, Coleshill Street. 
and we will replace at once any found to be defective 
in either material or workmanship. 














George H. Alexander Machinery Ltd. 
62, Broadway, Westminster, S.W. 
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EVERITE ASBESTOS-CEMENT 
CORRUGATED SHEETS ARE EVERYWHERE BEING > 
SUCCESSFULLY USED IN PLACE OF CORRUGATED IRON. 


Only roofing of the greatest permanency should be used for Engineering and Colliery buildings. Because gases, steam, chemical fumes, 
and atmospheric conditions do not affect it, EVERITE is the most natural bare with which to roof Acid Houses, Boiler Houses, 
Blacksmiths Shops, Coal Bunkers, i Towers, Dock Sheds, Engine Houses, Elevators, Electric Shops, Forges, Foundries, Generating 
Stations, Laboratories, Loco Houses, Machine Shops, Offices, Pumping Stations, Power Houses, Storages, Warehouses, etc. etc. 


Our Laboratories and Engineering Works for experiment and research ensure a uniformly high grade product of unexcelled merit. 








S 
Ye 


a4 











TT Obtain a Sample of 


EVERITE wl As bestilite 


and convince yourselves (ASBESTOS-CEMENT) 


that it is not merely tiling is superior to any natural 
waved, but is truly roofing slate ever quarried. It 
and scientifically corru- ~ Pe i ae ees < can had in permanent Indian 
gated to a great depth. me e~ : Red, Staffordshire Blue, Rustic 
The whole strength of . oe . Bronze or Slate Grey. The per- 
the sheet lies in its manent colouring impregnates the 


depth of corrugation, CORRUGATED ASBESTOS CEMENT SHEETING. whole substance right through, 


and in this respect hence no painting is ever 


wee Ore SOLE MANUFACTURERS :— in "ai 
a a cat ee ny eye ike SE Ee it is 
Illustrated catalogue, quotations, samples British Everite & Ashestilite Works, Ltd. proof against all destructive 


and full particulars on application. 29, PETER STREET, MANCHESTER, ENGLAND. agencies. 
























































Telegrams : Everite, Manchester. All Codes. Telephones: City 7700 Manchester. 




















Ships’ Emergency 
As supplied to the Cunard Co., Ltd,, etes'- 


When the R.M.9. “' Missanabie ” was sunk, her Thornyeroft: 
“Emergency: Lighting Sei was siarted within two minutes of 
the warning being given; add when she went-down stem 
first i¢ was cunpiag with all lights ow sboard. in operation. 


“Six models from 8 k.wa Full particulars .on . reqnest. 
We supply similar sets for-Pumping use or 
- Power Plant, Wireless Telegraphy, etc. 


JOHN i, THORNYCROFT & CoO., LIMITED 
* 10°Grosvenor: Place, London; S. Wel. And Basingstoke. 
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INTENSIVE 
PRODUCTION 


Devoted, Particularly, to Accelerating Better Transport facilities 


The rapid conversion by Wm. BEARDMORE & Co., Ltd., ii sabi undertaking is attributable to the loyalty of 
of eight distinct works from War to Peace Production, the staff and workers, augmented by the fact that the firm 
embracing over 42,000 employees, has- been a noteworthy are, to a great extent, dependent on their own works only 
accomplishment. The success that has attended this for materials for their finished products. 























LOCOMOTIVES 
ROLLING STOCK 
Tyres and Axles. Wheels 
and Axles (complete). 
STEEL FORGINGS @ eri areal —~wcppeiammeemalal* MAIL STEAMERS 
AND CASTINGS | leat: ge CARGO VESSELS 


Sheets, Ship and Boiler Plates | Be 5 ‘ek- aan Airships, Aeroplanes, Steam, 
and Sections, Lap - welded ! I ae Sy ae Turbo, Semi-Diesel and 
Furnaces (corrugated or plain), Beardmore-Tosi Diesel 


Pressed Steel Frames for . sae a aoe <3 Engines, Aero _ Engines, 
Motor Cars. | 2 eee fon hes = Motor Cars. 

















en Works at 
~ PARKHEAD ~- DALMUIR - MOSSEND 
COATBRIDGE - PAISLEY - ANNIESLAND 
INCHINNAN - AIRDRIE. 


>, AS 








LirPrii TED 


STEEL MANUFACTURERS FORGE MASTERS 
SHIPS ULLSER SS ENGINEERS 


GLASGOW 
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FENESTRA STANDARD SASHES 
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ESCAPE /// ILATORS 


x 

k ¢'-3F—y 5 - 38 

| | : TRE VENTIL hoes in THE LOWER 
| PORTIONS OF A S ARE 
HINGED AT T4E sigt/ToO OPEN OUT 
; WARDS. 





THE V 
THE UP!ER PORTIONS 


y, 





& 36 56 HORIZONTAL CENTRE HUNG. 





<-- ——___—— Att.' THE. VENTILATORS SHEWN THUS KA 
ARE. HORIZONTAL CENTRE HUNG. lA | 
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VICKERS LIMITED. 


HIGH EFFICIENCY CONDENSING PLANTS FOR MARINE INSTALLATIONS. 








Low Steam 














Consumption. 





ware . 


Rae hal 
ONE TIC RACIPRDCATING alm PUMP REAL he a EE 


KINETIC RECIPROCATING AIR PUMP. 


The Efficiency of this Pump is entirely independent of sea temperature, consequently the results 
obtainable in all climates cannot be equalled by any other existing type of Reciprocating Air Pump. 


UNRIVALLED FOR LARGE AIR CAPACITY ON SMALL DIMENSIONS AT SLOW SPEEDS 
WITH HIGHEST POSSIBLE THERMAL EFFICIENCY. 


Head Office: VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 
WORKS: 


Naval Construction Works, - - - Barrow-in-Furness. 
Manufacturing Licensees for the Contraflo Condenser and Kinetic Air Pump Co., Ltd., London. 


RRB L000, RRR 


TURBINE GEARS, L?*- 
HYDE, CHESHIRE. =o.m" 
DOUBLE HELICAL CEARS 


PUMPS, 

HAULAGE, 

FAN DRIVES, 
ROLLING MILLS, 
RUBBER MACHINERY 
& MACHINE TOOLS. 


EFFICIENCY 


SINGLE REDUCTION DH GEAR UNIT O 
800 H.P. 720/192 R.P.M. 1 
FOR TUBE PIERCING MILL, 9 

O 
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THE DARLINGTON FORGE LTD, 
STEEL & IRON 
FORGINGS, 
STEEL 
CASTINGS, 


up to any size or weight: 














3 THROW MILL ENGINE CRANKSHAFT. 
23 “dia. x 31 6° long. Finished weight 40 tons 





- REPAIR WORK A_ SPECIALITY. - 
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Multiplying -Man-Power. 


Duff Telescope Screw ys the days of the pyramid bnilders labor was worth little more than the desert sands, 
Sacks When the Master Mechanic in charge of pyramid construction had a lifting job, he simply 
‘ ordered out a few thousand slaves. To-day, human labor is precious, and with the aid of 
je etes wae al ance pone modern tools one man can —— tasks that once 
A. lond ena be raised twice es rapidly required hundreds.) DUFF JACKS are among these indis- 
quarters, ‘= to the ratchet and 
handle construction. The base is 
heavy malleable iron, and contains a 
machine-cut nut in which the screws 
travel smoothly and easily. The 
screws are cut from the finest mach: 
imery steel, 














pensable tools that multipiy man power. Large stocks are 
_ in London, Liverpoo! and Newcastle, and immediate 
iveries7are’ guaranteed. 


de 















ee nZé- 
Jack Capacity closed. | Raise. Weight. 
No. in Tons. Inches. | Inches. Lbs. 
ll 16 8 7 40 
12 15 10 9 45 
13 20 13 14 64 
14 25 16 18 75 
15 30 16 17 85 
16 40 19 22 127 
Duff Geared Jacks min. : strani Duff Ball Bearing 
, Ball Bearing Screw Jacks. pars 
thi Rete Mipresen pay ee For rapid, convenient and economical hand- ll a ty 
vgs veo: © ling of all high-capacity loads. The operating a Ca es < 
most advanced design in geared moshandili is loomed in the base of the jack. — and 
jacks; embodies simplified re- ‘The load is raised by means of a raising lever Heights. 





versing mechanism and mechani- 414 Jowered very rapidly by cranking with the 
| locked pawls which cannot | owering handle. The operating lever does not 
away or slip under load. All vos a 









































pull « : the load. The steep-pitched double- 
gears are machine cut from steel for; ings, & thrélited-nctiee dianade at ial machinery : 
wearing surfaces are heat treated. The steel gto¢], heat treated, and turns in a bronze nut Duff Jack on Traversing 
socket lever is an original one-piece design. 4¢ special composition. The accurate machin- : 
Hardened steel rollers in the rack channel ing of moving parts eliminates loss of motion Base any Capacity 
re uce friction to ® minimum. Due to 8u- 4n4 yeduess friction to @ minimum. A posi- Z x ’ 
perior materials and design, this jack is tiv, safety clutch holds the load at all times, any Height. 
very light, efficient, strong and safe, with 80 nq prevents any possibility of sinking. By 
upkeep expense that is negligible. inserting the operating lever in special socket, 
t the jack can be tipped over and rolled on its = 
own wheels wherever needed. . os 
wk Cana ee we Send for ial Bulletin on Duff Improv 
Jack Capacity Height, Raise, |Sizeof Bar. Weight with} Code tat ne 7 . : 
No. |in'Tons, inches: Inches. Inches. | Lever. Wora High-speed Ball-hearing Setew Jacks. _ Rachet Jacks of any height 
280 | eb | 9817 | 2x8 | 220[bs. | Goose Jack Capecity Height.) Raise, lw ions eee ¥ P ing fr 
veo | 2 | 28 | 17 | 2tx2s — 200lbe. | Bear. No. | in tons. |Inches. | Inches. | Weig a an capacity ranging Jrom one 
footlift! 7520; 75 20 8 410 Ibe.:Honev to 75 tons. 
) Pras -.. as ey ce OS ee 7524 76 .| Hun: 
1 Over 97 different Types of Jacks in stock. Send for catalogue. 7526| 75 26 | 12 | 440 Ibs.) Hulk 














soca DUFF JACK SALES CO., LTD., wages SInTE “8 Sed 


CHA 
ae ete one dae Oxford Circus House, 245, Oxford Street, 57-60, Sandhill, Newcastle-on-Tyne. 
Telephone—4613 Bank (2 lingo): Teleshone | we Lendon, W. 1. Lie Telephone Nos, 3421 & 3422 Central. 























RANKEN LE? 


IRON& STEEL 
STOCKHOLDERS 


LEEDS 





fd Huce Stocks For 
IMMEDIATE 
DELIVERY | 
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Pipe Line Pumps 
Refinery Pumps 
Transfer Pumps 
a Oil Cargo Pumps 
' Oil Fuel Pumps 








Special Weir Designs for 
all Classes of Oil. 











G. & J. WEIR, Ltd. ss 
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The Wellman Bibby Compensating Shaft Coupling 


(BIBBY’S PATENT.) 


Absorbs _ shocks. No end thrust. 


The flexible member is a tempered steel spring in the form of a_ continuous 
cylindrical grid. The coupling is flexible and resilient and has exceptionally high 
overload capacity for such drives as rolling mills, winders, &c. 


It can be advantageously fitted to all direct connected drives. 
FULL PARTICULARS OF STANDARD SIZES, PRICES, &c.,. FROM THE MAKERS, 


THE WELLMAN BIBBY Co., Ltd., King’s House, Kingsway, W.C. 2. 


SM | Th S INTERCHANGEABLE 


ALWAYS 
FIT. 








PU LLEY 35, Queen Victoria Street, E.C. 


LONDON. <= 


ACC URATELY 


Telephone: 9551 City. Tor 








BUSH OPEn 
‘ma 


SMITH & GRACE, 


SCREW BOSS PULLEY CO. LIMITED, a 
ENGINEERS, ALWAYS 


\ a I 


) umm. THRAPSTON. 
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HYDRAULIC 
RIVETTING 
MACHINERY 


©TWEDDELI’S SYSTEM 











FIELDING:PLATT 


HEAD OFFICE AND WORKS: 


GLOUCESTER. 





ESTABLISHED 1868. 








Electric 
Wharf, Dockside 
and Level Luffing 


Cranes 





























Oo. Se Rs Re ae eee 
4 ~2-ton Electric Level Luffing Wharf Cranes 


The Wellman Smith Owen 


Engineering Corporation Ltd. 


KINGS HOUSE, KINGSWAY, LONDON, W.C. 2. 
Works PARLASTON, SOUTH STAFFS. 

















Telephones : Telegrams: 
Holborn 1782 and 2588. ” Principium, Westcent, London. ”’ 
Darlaston 87. ‘*Enjasmita, Darlaston.”’ 
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ROBERT STEPHENSON & CO. LTD., ‘°°Sinuncrox 


Telegrams Rocket, Darlington. Telephone Engineering Standards, A B/C (Sth Ed. ‘ ees Telegraph (2nd Ed.), and Kendall's 12-figure Cypher. 
ESTABLISHED AT NEWCASTLE 1821. NEW WORKS OPENED AT DARLINGTON 1902. 
Telegrams Altiscope, London. LONDON OFFICE: Sanctuary House, Westminster, 5.W. Telephone : 650 Victoria 


LOCOMOTIVES 


OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY, 














SPECIAL LOCOMOTIVES—SINGLE EXPANSION, ARTICU. 
LATED or other types with FLEXIBLE WHEEL BASE, To 
SUIT ANY GAUGE OF RAIL AND CONDITIONS OF SERVICE, 


HENRY WOOD & CO., Ltd, 
SALTNEY, near CHESTER, 
Chain & Anchor Manufacturers, 


Large Moorings a speciality. 
Formas Onan Cuain, Omain Stimas, ke 























BEVEL GEAR CUTTING SPECIALISTS 


Se 7 1 NS ‘ Accurate Bevel Gears Cut on Your Own Blanks, 
ee et Ae ei LOW PRICES. QUICK DELIVERY. 


AVOID THE rs t H. WOOLLACOTT & CO., 
ieee Worsley Gear Works, Hulme, Manchester. 
FREQUENT ( == You can save yourself unnec- “ 
REPACKING a= essary trouble by packing the 
OF VALVES é' valves in out-of-the-way places Hell. 
s with a packing that you know l 
. — has the long service quality. i 











You take no chances when 
you pack your Valves with 


HAMILTON WOODS & CO., L‘4 a of “PALMETTO” Pecting 
ME 


Salford, Manchester. 











BECAUSE it's made of materials having 


JAMES YOUNG & CO., high tensile strength, with such lubricant G. WILKINSON & SONS, 
BRASSF & FINI ‘ ; : : . 
ne -ASSFOUNDERS & I hints —ry , me single mete to cause it ia" 
bestes Seitiory, . j o retain its packing qualities. j © 
Rubber Merchants | 3: /s z -| Duplex Boring and Turning Mills, 
Furnishers. / \ Se Twe-speed Vertical Drilling 
22/24, Robertson Street, GLASGOW. i Machiees and Slotters. 


Why not use “PALMETTO” Twist ? 


3 2 : ] a4 ae as ae LANCASHIRE, CORNISH & MULTITUBULAR 
iSTANLEY: : i 
If you are in doubt about ‘‘ Palmetto” BOI ERS. 


The gest Manufacturers of Surveying ‘ j let us send you a sample spool to 
At the same time we will send 


d Drawing Instruments in th test. 
= $ ca: ain ence align the World. i, you a working sample of the braided Ww™M. WILSON and co. 


Please send for eur “K 5” Catalegue. r —no charge ; ue wish to convince you. 


W. F. STANLEY & CO., Ltd., Lilybank Boller Works, Glasgow. 
286, High Holborn, London, W. 
= =~ W. F. JOHNSON & Co. 


Agents, 


DOUGLAS FRASER & SONS, Ltd., ||| a... ae 113, CLERKENWELL RD., 
ARBROATH. } LL BA. 7 
" LONDON, E.C. 1. 
MILL GEARING, BELT i ~ Vee aan 
PULLEYS, & ROPE PULLEYS. 
Gon Cnainaibalt adie, at eek; gran «i Rogers McGown & Co., 4, Livesey Rd., Manchester. 


North British LocomotiveCo.Ltd. 


HYDE PARK ‘VORKS QUEEN’S PARK WORKS ATLAS WORKS 


(Late SHARP, STEWART & Co. Ltd.) 









































Stee 








GEAR 
CUTTING 





























(Late NEILSON, REID & Co.” (Late DUBS & Co.) 


ADMINISTRATION BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, CLASCOW. 


LONDON OFFICE :—17, VICTORIA STREET, WESTMINSTER, S.W. Telegrams : LOCO, GLASGOW. 
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SEND ALL HYDRAULIC MACHINERY 
ENQUIRIES TO US. 


HYDRAULIC BALING PRESS 


Complete with Box and Double Hand Pumps. 





Unbreakable 


Light 
For Steel 
Transport. _ Framework. 





Suitable for Baling Cotton, Wool, Flax, Hay, Straw, Paper, 
Yarn, Fibre, Tobacco, etc. 


HOLLINGS & GUEST, L® 

















Thimble Mill Lane, Birmingham. 





IF YOU HAVE TROUBLE 
‘WITH CORROSION, or the 
failure of metals due to the action 
of Alkalies, Salt Water, or Super- 
heated Steam—TRY 


—a natural nickel-copper alloy 
successfully used in Soap Works, 
Sugar Refineries, Chemical Works, 
Dye Works, etc., where other 


metals have failed 


ATHCART 
GLASGOW 


G. & J. WEIR, Ld. sex% 




















. 
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Cultivating Machinery. 
Cable Systems, Tractors, Motor Ploughs. 





Road Transport Machinery. 
Traction Engines, Road Locos, Wagons. 





Road Making Machinery. 
Steam Rollers, Scarifiers, Sprayers. 





Light Railway Machinery. 
Plant, Locomotives, Rolling Stock. 





STEAM PLOUGH Works, 


LEEDS. 
London Office: 118, CANNON STREET, E.C. 4. 


Telegraphic 
Addresses: 








“FOWLER, LEEDS.” 
“STEAMPLOW, CANNON, LONDON.” 





Branches and Agencies in every part of the World. 


JOHN FOWLER & 00. ones i 


















ALL ELECTRIC 


OR 


ELECTRO-PNEUMATIC 


POWER 
SIGNALLING 


D.-C. ano A,-C. 
TRACK GIRCUITING. 


AUTOMATIC SIGNALLING 








FOR 
UNDERGROUND 


OR 


SUBURBAN TRAFFIC 
A SPECIALITY. 





Electrically Operated Signals. 





THE McKENZIE, HOLLAND & WESTINGHOUSE 
POWER SICNAL 60., LTD. 


68, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W. 1. 


Telephone— 


Telegrams— 
VICTORIA 4760 (2 lines) 


“ POWERSIG, SOWEST, LONDON.’ 
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FUN TT 


MH oGear paves xoLuNG wis 


Noiseless, Compact, 
Efficient & Durable 

















| We supply complete 
| Drives, both Electrical 
| and Mechanical Equip- 

ment, for Rolling Mills. 


























$$$ 


== CONDENSERS 


SURFACE AND MULTI-JET 
FITTED WITH THE 
HICK-BREGUET 
EJECTAIR 


(Patented) 
FOR HIGH VACUUM 








Air Suction From Main Condenser. 
Primary Ejector. 

Auxiliary Condenser. 

Secondary Ejector. 

Automatic Stabilising Valve. 

Steam Strainer. 

. Balance Pipe. 

Condensate From Auxiliary Condenser’ 
Vapour Pipe. 

Main Condensate Suction. 

Extraction Pump. 

. Retaining Valve. 

Water Supply to Auxiliary Condenser, 
Steam Gauge. 

Auxiliary Vacuum Gauge, 


HICK HARCREAVES&.CoL28 
BOLTON. °- 


MOZEr ATTA MMoONR> 


Telegrams: Hick, Bolton, Telephone: Bolton 1373-4. 
Umskawvapo, Fleet, Eondon. London 8288 Centra 


Codes: ABC, 5th Edition; A 1 (1888), Western Union 
(Universal Edition), Lieber’s Standard. 3 


Typical 10,000 K.W. Surface Plant. London Office : 90, Temple Chambers, Temple Avenue, E.C. 4 
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SPLIT BELT 


PULLEY TESTS No. J. 
Compression Loading 














THE TEST. We have already shown in our previous advertisements 
A belt was placed on the rim and a strip of sheet how the construction of the pulley ensures great 
steel on this belt, and the ends of steel strip strength and absolute security even at absurdly high 
were weighted with equal weights, which were peripheral speeds, though at the same time it is ex- 
gradually increased. ceedingly light. We now commence a series of test 
RESULTS. results. This test was carried out to determine the 
Load Ibs, | Deflection mms. Difference mms. bending of the r:m which occurs when the pulley is 
110 000 000 exposed to pressure from a belt placed ip the middle 
3080 ‘070 009 of the rim. The resulting figures given in the panel 
6600 150 010 to the left, definitely prove the S.K.F. pulley to 
| possess altogether exceptional SrRENGTH. 
} W ith a total load of 17,850 lbs. the shaft commenced 
to bend. Write for Catalogue. 
The breaking load of the Pulley was 
not reached. = The SKEFKO BALL BEARING COMPANY, Ltd. 
THE S.K.F. PULLEY IS STRONG LUTON, BEDS. 
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ENOUGH FOR YOUR JOB. 








Branch Offices: London, Birmingham, Manchester, Leeds, Leicester, 
Newcastle-on-Tyne, Glasgow, Sheffield, Liverpool, Bristol. 
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F G. MUM F ORD. Naa a pes Yo 
“Jaborite DONKEY PIMPS io 


Cx > With great improvements for heavy pressures. ‘£ P eae 
, GUN-METAL PLUNGERS, VALVES, Duplex’ & Simplex 


apd SEATINGS. 








Md | 














very Steam Pumps. 
Strong. VERTICAL & HORIZONTAL. 
For 
Boiler Feed, Air and Circulating, 
and all duties for which 
Pumps are required. 








Full Particulars and 


as Lists on application. 
MADE SINGLE & DOUBLE-ACTING. _ 









































SINGLE ACTING. zd | DOUBLE ACTION. 
Sizes, ® , Sos 2a eal ieee. = aa ay 
No.0. | No.1. | Noe | Ne& | Nod | No.’ if 0.6. | No.7. | Nok | New | No. 6. | No.6. | No.7, } No.3. | 
Diameter of Ram 1 1 1’ 3 4 Diameter of Ram | 
1 + Ss 
meoweme | 2 PP Re POR) ot | Rete Pk | PE 
Hour 90 180 20 440 eo =| 2000 1080 1230 Gallons per Hour 0 =| (80 1250 =| «1880 4000 
4 ¥.ELP. of Boller... ‘ 8 16 20 “ | 70 | m” ‘90 | MEP. of Boller... = | 7 | se | ‘i | ‘ase | m0 
- } 
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IMMEDIATE DELIVERY. 


SUBJECT TO BEING UNSOLD. 


ONE Belt Driven Planing Machine to plane |10ft. by 5ft. by 5ft. with two cross slide toolboxes, and - 
two side toolboxes, complete with three speed self-contained Countershaft. 








ONE Belt Driven Planing Machine to plane |2ft. by 3ft. 6in. by 3ft. 6in. with two cross slide 
toolboxes, and one side toolbox, complete with independent single speed Countershaft. 


ONE Belt Driven Planing Machine to plane 6ft. by 2ft. by 2ft. with one cross slide toolbox, 
complete with independent single speed Countershaft. 


ONE 123in. CENTRE HIGH SPEED LATHE with bed 14ft. 6in. long to admit 7ft. 8in. between 
centres, hollow spindle 4in. and 1/8in. diameter, pump, piping, tray and fittings, complete. 


BOOKLET SENT FREE TO BONAFIDE ENQUIRIES. _ 


C. REDMAN & SONS, LIMITED, 


Planer and Lathe Specialists, 


KINGSTON - HALIFAX. 


Telegrams and Cables: “Planers,” Halifax. Tel.: 308. Codes: Liebers (5 Letter) and ABC (6th Edition), Marconi International. 
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sek twenty years in the making.” 





WENTY years of continuous service has proved the quality of ‘“Willson’’ Lathes. High 

productivity, accuracy and great adaptability are features which Engineers have sought and found 
in these Willson Tools. The Willson 
standard is the result of 20 years speci- 
alised manufacturing of Lathes, and in the 
present-day designs is incorporated all the 
finest of this unique experience. 





English and Foreign Governments, Railway 
Engineers, Shipbuilders, Electrical Plant 
_Makers, Automolile Engineers and every 
class of general and specialised Engineering 
firms who must have the best specify 
“Willson Lathes.” 


THERE’S A WILLSON LATHE 
FOR YOUR REQUIREMENTS. 


Write for Booklet giving : 
full description of complete : : 
range of Willson Lathes. ; ; 

SEND US YOUR ENQUIRIES FOR : 


ANY CLASS OF MACHINERY. . 
(SMITH, BARKER & WILLSON, Ltd.) 


LATHE SPECIALISTS. 
A.B.C Code, 5th & 6th Edition, 


ol - eons Oe Western Union, 5 Letter Edition, SOUTH MOORSIDE, HALIFAX. 








Marconi International. 
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JREMIER 


GAS ENGINES 


Premier Multi-cylinder Gas Engines, with 
their excellence of design and perfect 
system of governing, are ideal for instal- 
cyclic variaticn is 
essential, including the driving of direct 
coupled alternators in parallel. 


lations where 





They are recommended also for driving large 


In sli to their steady running, Premier 
Engines have the advantages of — 
consumption, accessibility and reliability. 


Premier Gas Engine Co., Ltd., 
(Crossley Brothers, Ltd.) 


SANDIACRE nr. NOTTINGHAM. 








MUU ETT TTT TTT 


MI 


























4- Cylinder Premier Gas Engine of 840 B.4.P. direct coupled to 500 k.w. Dyn2mo, 
at the Kawasaki Dockyard & Engineering Co., Ltd., Kobe, Japan. Pu 























Millars’ Air Compressor 
in operation for 
Rock Drilling. 

















MILLARS “Schramm’’ 


Portable Petrol-driven 


AIR COMPRESSOR 


The most economical form of plant for operating light pneumatic 
Can be easily and guickly moved from 
This type of Compressor is supplied with 


tools and equipment. 
one job to another. 


‘‘Spraco”’ 








PNEUMATIC PAINTING OUTFITS. i 





































Millars’ Compressor is a self-contained unit, being HiIl 
fitted with a reliable petrol engine, and arranged It 
for automatic governing and pressure regulation. Hi 

ty 


DELIVERY FROM STOCK IN LONDON. 


Write for particulurs to:— 


MACHINERY DEPARTMENT i 
MILLARS’ TIMBER & TRADING COMPANY, LTD. i 
PINNERS’ HALL, LONDON, E.C. 2. Hi 


Telephone : Telegrams : Hii 
London Wall 36s. ‘Jarrah, Stock, London.” iit 














Millars’ Compressor operat.ng 





























Pneumatic Painting Equipment, 
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Drummond Toolroom Lathe 
0°0002" 



































Two ten-thousandths of an inch is the tolerance for lead- 
screw endways oscillation due to cam action in leadscrew 
thrusts. Any longitudinal motion shows on dial, when leadscrew 
is revolved, ‘as th photo above. 


The Drummond Toolroom Lathe 
of definite accuracy For more than sixty years 


“is a high-grade machine, especially interesting because of the , he veteran engineers who real- 
care which is exercised in the course of its manufacture and _" : * 
‘the rigour of the tests to which each part is submitted bo'h ized the Coney of proper 
before and after assembly.” ly designed and constructed 
—The Automobtie Engineer, August, 1920. r engineering appliances have 


Write for full purticulars. . demanded 
DRUMMOND BROTHERS, LIMITED, 


RHIDE WORKS : : : GUILDFORD. 


—-~ 


| REE ornare verre 


syracuse METALS | GRANE VALVES 


MADE UNDER THE STANLEY PROCESS. COCKS AND FITTINGS 


OUR GUARANTEE. 
The Syracuse Smelting 
Works Guarantee, which ie. 
stands behind every pound AS ON P . 

Ante fri Sarr = Separators, Expansion Joints, Flanged 


of Syracuse Aaati-friction 


Metal sold, i re than the $75 pa’ sabe ° ‘ 
Gi Eieitaanen”” feneke Fittings, Relief Valves, Hydraulic Goods, 


word ‘‘ Guarantee’’ implies 


in the ordinary sense. Our Cast Steel Goods for Superheated Steam, 


Guarantee is a challenge for 
ie as Cote Pon sg sone etc. The Crane trade mark has become 
tests of Anti-friction Metal 
alloyed under the Stanley j il} 

Process, and any other similar their guarantee of dependability. 
Anti-friction Metal alloyed 
under any other process. It 


is an agreement that goes with d : ae 
every pond of the ‘Metal ; Write for illustrated catalogue, descriptive 


that unless it accomplishes all literature and price list. 
that we claim for it, we will 
pay for its return and won't 


charge you for what you 
have used, and we ap- os TD., 
point you as judge 


and jury ! That 
is the Syra- 3) ee ee (British House for CRANE Products), 


cuse Guar- 


antec, ek 45-51, LEMAN STREET, 


Write for Literature. 


Distributing Agents : LONDON, E. 1 * 


METAL & HARDWARE PRODUCTS Ltd., RICHARDS TURPIN (Minerals) Ltd., METAL & HARDWARE PRODUCTS Ltd., 
Mahpro House, Gloucester House, 55, Bridge Street, 
Mansell Street, LONDON, 5.E. 1 SWANSEA, SOUTH WALES. ° MANCHESTEP. Telephone: 8062-5 Avenue. Telegrams : “ Spruceness, ‘Phone, London.” 






































Controlling Sales Agent: 


A. W. FOOTE. 
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ALLIS- 
CHALMERS 


MILWAUKEE, WIS., U.S.A. 








GATES 
BREAKERS 








LONDON _OFFICE, 
728, SALISBURY HOUSE, 
LONDON WALL, E.C. 


Telephone: London Wall 6529. 





PARIS OFFICE, 


3, RUE TAITBOUT, 
PARIS. 





Telegrams * Gyrating Ave, London. 














me 





24 x 12 Internal 
and External’ 


Precision 
Machine. 


Model 273 





To change from Internal to External the Wheel Head is swivelled 180 dey. . 


Designed and Manufactured by 


A. A. JONES & SHIPMAN, Ltd., 
LEICESTER, 


ENGLAND, 
And at 163 KING STREET EAST, TORONTO. 
































=~ 
— Wy, St, “Tp Mp Mg My, My Me™, MM, 











~— ‘Telephones 


HEN your Electrician advises you 
to instal Ericsson . equipment 
he in your interest. 


does so 
Railway Companies for communicating between signal- 
boxes. For such work the instruments must work year 


in year out infallibly; lives depend on them. You want 


Ericsson telephones are used by the leading 


the same unfaltering service in your private telephone 
system: Ericsson is therefore the equipment you should 
have installed. Write for illustrated price list. 


Led the way in 1899. 
Set the standard to-day. 


The BRITISH L.M. ERICSSON 
MANUFACTURING Co., Ltd. 
60, Lincolns Inn Fields, London, @ 
7 W.C. 2. 
Sole Agent for Scotland: Factory: Beeston, Notts. > 
MALCOLM BREINGAN, 


57, Robertson St., Glasgow. 
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™ Solid Fuel Furnaces. 


One of the many types of Coke-fired Mufiles and Furnaces 
constructed for the processes of : 
Annealing, Case Hardening, Hardening, 
Enamelling, Heat-Treating, etc. etc. 


4 i 
= t Solid Fuel Furnaces for 


Billet-Heating, of hearth and continuous types, Coal-fired. 
Melting Furnaces for Brass and other non-ferrous alloys, with 
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self-contained coke-heated Regenerator. 








Melting Furnaces for Lead and Spelter. 


Special Furnaces designed and specifications sent on request. 





Gas Furnaces for all Heat Treatment requirements. 


Se bay 4° —sRICHMOND _ FURNACES 


“S r ; _ (The Richmond Gas Stove & Meter Co., Ltd.) 
Do See ee ee ee Works & General Offices; Grappenhall, WARRINGTON. 


Offices - . 164-172, Queen Victoria Street, London, E.C.4. 





























Haif Front and Half Back Eievation. 

















HULL FORGE IRON & STEEL CO., LID. 


varuiacurers ¢ BAR TRON AND STEEL incr sections ans guaities 


CABLE IRON SE BMLMES  NNIGLE IRON RINGS 


For Railway Co.’s, Collieries and Wagon Builders. For Wheels and Boilers. 


HEXAGONAL NUT IRON and STEEL FORCED DRAUGHT FIREBARS. 


For Whitworth Standard Bolts. 
Telegrams: “ Forge, Huil 


Address: HAST RIDING IRON worRKs, HULU, ENGLAND. [Oe cele 2516 and 2217. 
LONDON OFFICE—38, VICTORIA STREET, S.W. Telegrams: Vilvalle, London. Telephone: 3190 VICTORIA. 








— 


Joneld STEEL BOILER 


whi FASISTATICE 
ca be : gl B 4 
weldless é COTTOSION. 


Howe l/ é& C?L4 EW SMeffield 








HIGH GRADE WIRE ROPES 


w. B. BROWN & Co LONDON OFFICE & STORES, — 
(BANKHALL), Ltd., _ ey TARY AXE, EC 
GLOBE WORKS, LIVERPOOL. samara 
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“‘ Meters Promote Thrift.” 


STEAM METERS. 


ACCURACY 


is the keynote of Kent's Steam Meters and 
Low Maintenance Cost is evidence of their 


Durability and Reliability. 
the Engineer stated that he had 


only changed one hat leather in three years, in all 
Meters. No other renewals were necessary. 


Illustrated and fully - priced 
Catalogues free on application. 


GEORGE KENT LTD., 
199, HIGH HOLBORN, 
Works: LUTON. LONDON, W.C.1. 
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Battery of 8 Steam Meter Recorders. 
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It is on large j»bs, on assembleJ or partly assembled pieces, that the 
Asquith Portable Universal makes good. It is the last word in 
flexibility, with a capacity for drilling, tapping, facing, elc., of holes at 
any angle in the most awkward positions. Six speeds and two feeds 
make it adaptable for a wide range of work, and when taken to a ivesh 
job the motor can soon be connected up and a drive effected. 


e © _ = 

The Asquith Portable Universal Radial. 2 
A Real Wonder on Awkward Drilling Jobs. = 

HE Asquith Portable Universal impressed visitors to Olympia ; it = 

was a centre of attraction. The distinctive features and possi- = 

bilities were apparent from even a cursory glance; a thorough = 

examination only served to confirm them. = 


On the class of work above mentioned, this machine effects great 
economy. It is a cost-cutting labour-saving tool worthy of a place in 
any modern plant. 


IIUULLALUUT AA 


INNI 


| 
t 


A number are now being progressed through for early 
delivery. —-— Why not one to your order? 


NIN 





hil 


=, 
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WILLIAM ASQUITH (1920), LIMITED, 


-Highroad Wells, HALIFAX, Eng. 


"Phone 1558: Halifax (4 lines). Codes: ABC, 5th Ed., and Lieber’s. 
SS Re Oe ae a ie aN Fee ee 2k el : Wire: ‘* Drill.”’ Halifax. 


Our R 21 List fu'ly describes this 
Portable Universal. 





= : Skall we post your copy ? 


1H] 


Members of 


‘The Associated British Machine Tool Makers, Ltd., 17, Grosvenor Gardens, London, S.W. 1. 


Alse at Manchester, Birmingham, Bristol, ka = Newcastle, Leeds, Sheffield, Paris, 
Brussels, Milan, adrid, etc. J.D.H, 
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SPANNERS 


Single and Double-ended. All sizes up to 2in. supplied trom Stock. 





SPECIAL SPANNERS MADE FOR FOLLOWING TRADES: 
Engineering. Motor Cars and Lorries. Machine Tools. 
Shipbuilding. Agricultural Implements. ' Locomotives, 
Constructional Bridge Building. Railway Permanent Ways. Water Departments. 


ARMSTRONG, STEVENS & SON, 


Registered Offices: Works: WILLENHALL, 


2% STAFFS, 9 Sc 
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Telephone: 136 Letchworth. LONDON OFFICE : 
| Telegrams: ““KRYNLAHY.” | | 20, HOLBORN, E.C. 


KRYN & LAHY 


METAL WORKS L*" 


STEEL FOUNDERS & ENGINEERS. 


Manufacturers of 


High- Class Steel Castings 


for all purposes. 








Steel Castings can be rough or finish machined, if required, 
in our own Machine Shops. 





GENERAL VIEW OF OUR sg 8 itanersessin AND ENGINEERING ring AT <r tahmaby Ne GARDEN CITY 
From an plane photograph taken by the Aircraft Manufac ., Ltd... Hendon 


LETCHWORTH. 


HERTFORDSHIRE, 


ENGLAND. 
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Complete Protection 


of electrical circuits of small 
capacity up to 700 volts can 
be secured by using standard 


B.T.H. Oil Switches 


Type O.K. 


They are totally enclosed ironclad switches, designed 
for wall or pedestal mounting, and possess all the 
good qualities of larger capacity B.T.H. Oj 
Switches. They are suitable for both mining and 
industrial service. 

Supplied at the following ratings :— 
Non-automatic—Double or triple-pole, for 60 

ampere capacity. 

Se) es en Automatic—Double or triple-pole, with _ series 
with Ammeter for wall mounting and conduit wiring, trip coils, for 3 to 60 amperes. 





Both can be fitted with amperemeter or voltmeter. 


The following automatic devices can be fitted: 
Overload trip; device for rendering overload 
inactive when starting squirrel-cage induction 
motors; low voltage release and time lag 
device. . 


Write for illustrated list ER. 3112 on _0.K. Oil Switches. 





The 
Electrical 
Hall Mark Type 0.K. Oil Switch for Mining Purposes (arranged 
ee ‘ for wall mounting). Fitted with Ammeter and 
for Quality Clamps for Armoured Cables. 


The British Thomson-Houston Co. Ltd. 


Electrical Engineers and Manufacturers, 
_Head Office and Works . . : Rugby, England. 


FOREIGN REPRESENTATIVES:: 
INDIA.—The British Thomson-Houston Co. Ltd., Calcutta and Bombay ; 





ARGENTINA.—General Electric $.A., Buenos Ayres. ee ee nee 
AUSTRALIA. —Australian General Flectric Co., Melbourne and Sydney ; : a oa 
Engineering Supply Co., Ltd., Brisbane; Chas. Atkins and Co., Ltd., JAPAN. —The British Thomson-Houston Co., Ltd., Yokohama. 
Perth and Adelaide. MEXICO.—The Mexican General Electric Co., Mexico. 
BRAZIL. —Cia.. General Electric do Brazil, Rio de Janciro and Sao NEW ZEALAND.—tThe National Electtic & Engineering Co.,Ltd. 
Paulo. } Auckland, Dunedin, Christchurch and Wellington. 
DUTCH EAST INDIES.—The British Thomson-Houston Co., Ltd. SOUTH AFRICA:—The South African General Electric Co., Ltd. 
Soerabaya, Java, ng and Capetown; Johnson & Fletcher, Bulawayo and 
EGYPT.—The British Thomson-Houston Co., Ltd., Cairo. Salisbury ice, Wilson & Herd, Johannesburg. 
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JUST PUBLISHED. 


THE “PRACTICE .OF 


LUBRICATIO 


By T. C. THOMSEN, 
Consulting Oil Engineer; for many years Chief Engineer, ths Vacuum Oil 
Company, Ltd., London ; and recently Research Engineer, 
Anglo-Mexican Petroleum Co., Ltd. 








610 pages, 6 x 9, 227 illustrations, 36/- net, postpaid. 





Since the subject of lubrication is so intimately connected with the mechanical and 
operating conditions of engines or machinery, the book presents for each type of engine 
and class of machinery the ‘*technical background ’’ necessary to focus the lubricating 
problems and to determine the character of the oils required to give the best service. 


The book points out the conditions under which lubricants have to work for 
particular types of machinery and the influences to which they are subjected 
during use. 

It gives helpful information for engine builders, mechanical and electrical 
engineers in charge of plant, and oil chemists and manufacturers. 

Everyone interested in the saving of power through lubrication will find this book 
of great value. 


THIRTY-FIVE CHAPTERS OF SOUND, PRACTICAL INFORMATION 
ON LUBRICATING ENGINEERING. 


. Mineral Lubricating Oils XX, Transmission Shafting 
Il. Fixed Oils and Fats XX1. Machine Tools 
. Semi-solid Lubricants XXII. Textile Machinery 
IV. Solid Lubricants XXIII. Mine Car Lubrication 
V. Testing Lubricants XXLV. Steam Engines, Cylinders and 
VI. The Laws of Friction Valves 
VIL. Lubricating Appliances XXV. Blowing Engines and Air Com- 
VIL. Bearings pressors 
IX. Ring Oiling Bearings XXVI. Refrigerating Machines 
X. Electric Generators and Motors XXVII. Gas Engines 
X{. Plain Thrust Bearings XXVIII. Gasolene Engin:s. 
XII. Ball and Roller Bearings XXLX. Kerosene Oil Engines and Semi- 
XLT. Steam Turbines Diesel Engines 
(IV. Bearing Lubrication of Stationary XXX. Diesel Engines 
XXXI. Brief Notes on the Lubrication of 


Open Type Steam Engines 
Various Works and Machinery 


XV. Bearing Lubrication of High-speed 
Enclosed Type Steam Engines XXXII. Oi] Recovery and Purification 
XVI. Crank Chamber Explosions XXXIIT. Oil Storage and Distribution 
XViI. Bearing Lubrication of Marine Steam XXXIV. Cutting Lubricants and Coolants 
Engines. XXXY. Static Electrical Transformers and 
XVII. Railway Rolling Stock Oil Filled Switches 
XIX. Electric Street and Rail Cars 


McGraw-Hill Publishing Co., Ltd., 
6, Bouverie Street = - London, E.C. 4. 











For High-speed 


Motor Drives 
Use Saffron Tanned Belting 


In a High-speed Motor Drive where 
the driving pulley is of very small 
diameter, it is vital that a pie 
arc of contact be maintained, and ¢ 

special Belt becomes imperative if the 
maximum power is to be delivered. 


For such Drives we hold the solution in 
our Saffron Tan Belting, which possesses 

a high degree of flexibility and gripping 
power. These two qualities, combined with 
a great tensile strength and immunity from 
stretch, make this type of Belt unequalled for 
use in the transmission of Electrical Power. 


Saffron Tan is an example of the specialised 


The belt that does all it is intended 


to do—and keeps on doing it. 
The high quality of our Belting is the outcome of over 
96 years’ experience. Every stage of the production— 
tanning, currying, manufacture—is carried out at the 
Walker Factories, with the care which has been the pride 
of Walkers throughout. 


Write for a Copy of our Power Transmiss‘on Book. 


Wm. Walker & Sons, Ltd. 
BOLTON, Lancs., England. 


@ 





























THE SCOTTISH 
TUBE CO., LTD. 


Telephone—No. 5687 Central (Six lines). Telegraphic Address—Scotubeco, Glasgow. 
Codes—A1, A BOC (4th and 5th Editions), Lieber’s, Western Union and Private. 


BOILER 
TUBES 


Gas, Water and 
Steam Tubes 
and Fittings. 


WROUGHT-IRON 
AND STEEL 
TUBES 


for all purposes. 


10in. Steel Expansion Bend for Steam Pipe Installation. 
Sole Licencees in Great Britain for the Manufacture of “Armco” Rust and 
Corrosion Resisting Iron Tubes. 


Head Office :—34, Robertson Street, 
GLASGOW. 


IMPROVED PATENTS. 





Type “A” Clutch Drive, coupled 
direct to Engine, driving through 
two sets of double hel'cal 
machine-cut gears on to main 
line-shaft. 


Write for 200-page Catalogue (C22), 


Post Free. 


6astleton, 


An Ideal Clutch. 


The Heywood & Bridge Clutch 
has all the essential features of 
an ideal clutch. 


It is soundly constructed, per- 
fectly balanced, easily operated, 
and quickly adjusted. It re- 
volves or drives either way, and 
starts or stops the gearing or 
machinery without shock or jar. 


DAY BRDGE & Co. 


M anchestern, 


London Office = 




















UNTURBO' 


The Pump for all Duties 


No Fixed Guide Vanes 
or Cutwaters. 


Longer Life due to 
Simplicity of Design. 


Send a Postcard for 
Pamphlet No. 17 To-day. 


J. STONE & COMPANY, LTD. 


COCKSPUR STREET, LONDON, S.W.1. 


Works: DEPTFORD & CHARLTON, LONDON, S.E. 

















Dec. 31, 1920 THE ENGINEER _xlix 





























_— 


A.W. 
MACHINE TOOLS 


ARE THE RESULT OF 80 YEARS’ EXPERIENCE. 


THEY ARE DESIGNED ONLY THE FINEST 


FOR RAPID PRODUCTION MATERIALS AND WORK- 
MANSHIP ENTER INTO 
AND LONG SERVICE. 


| THEIR CONSTRUCTION. 
Installations for Railway Workshops a Speciality. 


Sir W. G. ARMSTRONG, WHITWORTH & Co., Ltd. 


Central Commercial Dept.: 
10, Great George Street, Westminster, London, S.W.1. 


Telegrams: ‘“ARWHITCOY, PARL, LONDON.” Teiephone: VICTORIA 4010. 
: DISTRICT © OFFICES : 


BIRMINGHAM : Ili, New Street. MANCHESTER: 5, John Dalton Street. GLASGOW : 137a, St. Vincent Street. 
LEEDS: Pearl Chambers, East Parade: NEWCASTLE-UPON-TYNE : Pilgrim House, Pilgrim Street. 
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THE “ALLEN” 


HEAVY FUEL OIL ENGINE 


Maximum Efficiency—Low Running Costs. 
HE “ALLEN” Heavy Fuel 2-stroke Oil Engine is simple 


in construction and simple to operate. For an Internal Com- 
bustion Engine it has a minimum number of working parts, rendering it 
especially suitable for use where skilled engineers are unobtainable. 
It runs equally well with Crude Oil, Refined Petroleum, Shale, or 
_ low grade and cheap oils, 


Great Flexibility. Perfect Combustion. 

Low Fuel Consumptioa. Quick Starting. 

Small Space Required. Simplicity in Use. 

‘Long Life. Freedom from deposit in cylinder. 
Made in 12 Sizes from 25 B.H.P. to 320 B.H.P. Forced Lubrication to Moving Parts. | Accessibility to working parts. 


No Compressed Air Used for Fuel Injection. 





Catalogues and Prices on Application. 


i nn nnn mT 


W. H. ALLEN, SONS & C® L?. 


QUEEN’S ENGINEERING WORKS, BEDFORD, ENGLAND. 


SIME TNITIT VILLAIN 


G 
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The photograph shows 





a train of HUDSON TIP 


WAGONS, each of two cubic yards capacity, employed 
on the Rive: Euphrates Diversion. Mesopotamia. 


E. 456 —SIDE DIS- 


CHARGE WAGON: 
with gable bottoms and 
improved door opening 


E. 763.—SUGAR 


CANE CARS of every 
type used in the different 
eane growing districts, 


E, 695. — Ball-bearing 
TURNTABLES 
im varying sixes and 
gauges with . secured 
steel rails, flush rails or 
cast raised rails. 


E, 943.—SWITCHES 
and CROSSINGS 
For portable and per- 
manent light railways, 


E.769.—STEEL SIDE. 
TIP.WAGONS. Made 
io all types and ‘sizes from 
balf ton to ten tons capacity 





for Gold, Diamond, Tin, Copper 


and Coal 


Mines — for Railway 


and General Constructional Work. 


An outstanding feature of _ HUDSON 
WAGONS is their entire suitability for the 
job they are employed on. Fifty years of 
world-wide practical experience have taught 
us how to design and make the most efficient 


TIP WAGONS for every requirement. 


Apart from ctheir excellence of design, 
HUDSON WAGONS are an engineering 
accomplishment. The methods in use in our 
workshops are the best in modern engineering 
practice—the material is of the highest 


standard of quality. HUDSON WAGON 
users throughout the world appreciate the 
thorough workmanship as a factor in reducing 
maintenance costs and increasing the efficiency 
and durability of the installation. 


Our range of standard types and sizes is so 
comprehensive that almost every requirement 
can be met. If you use Tip Wagons we will 

ladly advise you upon the design of HUD- 
ON WAGON best fitted for your work. 


HUDSON LIGHT RAILWAY MATERIAL includes Side-tip 


End-tip, Universal tip, Side-discharge Wagons—Colliery 


ubs— 


Nitrate and Sugar-cane Cars—Goods and Passenger Cars—Track, 
Switches, Crossings, Turatables—Locomotives, &e. 


Our stocks on hand average over 10,000 tons. 


ROBERT 


HUDSON 


LIMITED, 


Head Offices: 
38a, Bond Street, 
Leeds. 


Telephones: 20004. 


LONDON OFFICE: AFRICA: 


Suffolk House, 


Cannor Street, E.C.4. 


Telephone : 3162 City, Also at Durban, Lourenco Marques, 


Beira, Loanda, Mauritius, &c. 


LEEDS 


ENGLAND 


Telegrams and Cables: Raletrax, Leeds, 
Catalogues in English, French, Spanish and Portuguese, 


Works: 
GILDERSOME 
FOUNDRY, 
near LEEDS, 


Code: ABC, 5th. 
containing Private Codes, 


EGYPT INDIA 


Robert Hudson & Sons, Ltd. Robert Hudson, Limited, Robert Hudson (India), Ltd. 


P.O. Box 5744, Johannesburg P.O. Box 1446, Cairo. 6 and 7, Clive St., Calcutta. 
Also at Alexandria, 


Alse at Bombay. 
Works : Kidderpore. 
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VALVES anp SLUICES 


FOR ALL PURPOSES. 








—_— 











40 Inch Electrically 
Operated Sluice Valve 
for Exhaust Steam. 





550 m/m Valve constructed 
in Cast Steel for a working 
head of 1100 feet. 


ERIGHOUSE, ENGLAND. 




















Kor “SELSOnNn ”’ 


mre sus TT =, _— GENTRAL-THRUST RADIAL 
x DRILLING MACHINE 


Belt or Motor Drive. 
FOR HIGH SPEEDS. 











The 4 6’ is made with 
1 cr 2 Spindles. 


IF YOU ARE INSTALLING A 
‘NEW RADIAL, LET IT BE A 


“ SELSON.” 


Write for Descriptive Pamphlet now. 


SELSON 


Eng Co., Ltd., 





~ 


Selson House, 83 & 85, Queen Victoria St., London, E.0.4. Works: Coventry. 
































Socteta Irauiana Epnesto Breva, || BOILER GOVERINGS. q 
per Costruzioni Meccaniche, MILANO (Italy). 96°). SAVING. 
OLD ESTABLISHED FIRM. 4500 OPERATIVES ee 
Steam and Electric Locomotives. Sutcliffe Bros., ( 
Railway and Tramway Rolling Stock. ATLAS Works, GODLEY, ‘ 
Portable and Thrashing Engines. ; Se eR 0 : 
Road Rollers, &c. &c. ase Telephone :—70 Hyde FE 

i i" 
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LIGHT AS ALUMINIUM. STRONG AS STEEL. 


Specific Gravity, 2°8. Tensile Strength, up to 35 Tons. 


An alloy with the strength and hardness of Mild 
Steel, but having only one-third of its weight. 
Unlike Aluminium, however, “VICKERS’ 
Duralumin” possesses excellent machining 
qualities. For Scientific Apparatus, Instruments 
of Precision, Orthopzedic Apparatus and Hos- 
pital Supplies, &c. For Aeroplanes, Dirigibles, 
Hydroplanes, Motor Car, Yacht and Boat 
Fittings, &c. It will not rust, and is almost un- 
affected by sea-water. It is an ideal substitute 
for Aluminium, Nickel, Silver, Brass, Copper, 
Nickel-plated and Silvered Articles, and it is the 
only Substitute for Steel where lightness com- 
bined with the strength of that metal is required. 


2 aR 


drei) iad 
re OE Sobel 


~ 
eo 


VICKERS LIMITED. 


DEPOTS : DEFOTS: 


weary Address): Catbedal VICKERS HOUSE, BROADWAY, “House, 247, West Goor ce 


House, Long Millgate. Street. 


BIRMINGHAM: Vickers NORWICH: 16, White 
House, Loveday Street. 9 ‘ _ Lion Street. 
NEWCASTLE: Commer- g BELFAST: 26a, rthur 
cial Union Buildings, Street. 
Pilgrim Street. Works: 
ueEDe: Greek Street 


BRISTOL: 55, Pak Stren. BARROW-IN-FURNESS, SHEFFIELD, BIRMINGHAM, ERITH, ate Peat Bee 
DARTFORD, CRAYFORD, IPSWICH, WEYBRIDGE. 
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Railway - Material, Drop 
Forgings and Stampings, 
Gauge Plates, Tubes in all 
Qualities of Carbon & Alloy 
Steels, Motor Car Pressings 
and Springs, Bevel Gears, 
Files, Hack Saw Blades, 
Magnets, Jigs, Gauges, Fix- 
tures, Special Tools, Surface 
Hardening by Patented 
Process. 





Depots: | 


oe 


MANCHESTER (Temporary Address): BRISTOL: 55, Park Street. 
Cathedral House, Long Millgate. 

SIREN SMES: Vickers Monee, NORWICH: 16, White Lion Street. 
Loveday Street. 

NEWCASTLE: Commercial Union BELFAST : 26a, Arthur Street. 
Buildings, Pilgrim Street. 

LEEDS: Greek Street Chambers, 
k Ro 


GLASGOW ; Vickers House, DS ee 
247, West George Street. 
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MAKERS OF THE BEST 


. STONE BREAKING and ORE 
CRUSHING MACHINERY. 


Manufacturers of 


shabu 
reaoes be EC L Am MARK 
SOT 


STEEL FORGINGS 


in the rough, rough machined, or finished. 


For Marine and other Engineering purposes, 
of any analysis and to pass any required test. 








Sole Makers of Hadfield’s Patent 


MANGANESE: STEEL. 
THE SUPREME MATERIAL 
for Railway and Tramway Special 
Trackwork ; also wearing parts of 
Stome Breaking and Ore see hing 

(TRADE MARE.) Machinery, eto 








INGOTS, BLOOMS, SLABS, 





made by the 
OPEN HEARTH OB ELROTRIO PROCESS. COMPLETE TRAMWAY LAY-OUTS 
ADFIELDS 17? SHEPFIEL WITH POINTS AND CROSSINGS. 
STEEL CASTINGS Group of Castings of Hadfield’s best Toughened Cast Steel. Special Alloy High Tensile Steel for Aircraft and Motor 


Cars. High Speed Tool Steels of the finest quality. 


OF EVERY DESCRIPTION up te 30 TONS in Weight. 
East Hecla and Hecla Works. 
SHEFFIELD, England. 


Works Area over 200 Acres. | t 
Workmen employed London Office: Norfolk House, 
during the War 15,000. @ Laurence Pountney Hill, E.C. 4. 























Positive Valve Gear Engines are suitable for 
| Fe! boiler pressures up to 200Ib. per square inch, 
+ | D with a total steam temperature up to 600 degrees 
—— Fahr. The economy of the steam consumption 
of these engines is remarkable, it being possible 
to*obtain one horse-power for every 9} to 104 Ib. 
of superheated steam. 

eet be , Write for Catalogue No. 723. 


Davey, Paxman & Co., Ltd., 
COLCHESTER, &CentraljHouse, Kingsway, London,'W.C.2 































































































































































E invite Engineers and Oontractors in all parts of the world, Repre- 
HELPING :: sentatives of Municipalities and Harbour Trusts, Railway Officials and 
others to consult us in connection with their enquiries and orders. 


a8 2G 4 — 
MACHINERY 
Iran ss 


The Buyer abroad who is represented in London by a reliable 
Technical agent is in the most favourable position to secure the 
goods he needs. We combine the Technical knowledge of the 
Engineer with the Commercial enterprise of the Merchant, and 
are therefore able to satisfy all the requirements of the man abroad. 





Trade Mark. 


ABROAD. :: JOHN BIRCH & CO., L i. LONDON WALL, BUILDINGS, 





























G) G) 
(e)}ofoJo[o[o[o[o[o[o[o[o[oyelolole[olojolofofofofofololelo[olo[o[o[ojojolojolololojoje) 


BRIGHT _ BOLTS a NUTS 











‘OEEEETESEESE0R90R00 R000 00R0Ss00000q900009R 
S| REFRIGERATING: & ICEMAKING:MACHINERY /2 


for all Purposes for which such Machinery is required 


|| THE-LIGHTFOOT-REFRIGERATION:COL? 


Telephones: Bank 5841and 5842. 35.QueenVictoria St, LONDON. E.C 4. Tel legrams-Separator lelew, Londen. 

















HIGHEST QUALITY. 
TO FINE LIMITS. 
IN ANY METAL. 


ISAIAH PLATT, L> ea an 


BRITISH EMPIRE, WORKS, WEDNESBURY. 


SET SCREWS, STUDS | , , ' ~ 
& REPETITION WORK MOTOR © AIRCRAFT WORK A SPECIALITY 
FROM THE BAR. 








ELEGRAMS: ‘ jEMPIRE,” WEDNESBURY. 
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Printing. .—George Reveirs, Ltd., 
4/5, Greystoke-place, Fetter E.C., are ° PRE 
PARED to Xo. i ESTIMATES f tor all DESCRIP. 
TIONS of -P. HE ENGINEER "’ has bee 

orintee at this Establishments since its commencement 


> DE es and TRADE MARES 
z ATENTS, 4 in all countries. 
E. P. ALEXANDER AND SON, 
Chartered Patent Agents 
696, HIGH HOLBORN, LONDON, be 2 (Estab. 1874). 
Telephone, Central 7 1L 





PATENTS. DESIGNS, AND TRADE MARKS. 


Haris & Mills, Chartered Patent 


AGENTS, 34 and 35, High Holborn, London. 
Esta tablished 1866. 
lel. Ad., Privilege, London. Tel. No,. Holborn 2763 


BULL'S METAL & MELLOID 6O., 


‘Wo mr. Glasdo LTD, 
Tel. : Melloid, woos Telephones: 182, 1's3 Clydebank, 
BULL | ME fAL.—Propellers, Bars, Sheets, Pump Rods, 
pindles, Condenser Stays and Plates, &. 
MELLOID “te. Trade Mark),—Condenser and Boiler 
Tube yeand Plates, Bars, Sheets, Valves, &-. 
HIGH TENSILE. BRONZE.—Oast, Rolled, Forged, to 
Admiralty Requirements. AM 
WHITE METALS.—Tempalto, Babbits, Plastic, &. 











R. WHITE & SONS 











WIDNES, Lancashire. 
Rails AERIAL 
Wagons. Wcrossinas y WIRE 

Tontsbs. ROPEWAYS 

ee 





CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 


DABRNALL, NEAR SHEFFIELD, 
Manufacturers of . 
PSLRSCRES ORWORC WHRELA wet Si 
BRASS AND IRON CASTINGS, &. 
Wagons Built for Cash or for — Pay ments. 
Prices and Specificati 


THE CLASCOW RAILWAY 
ENGINEERING COMPANY, ‘"® 


GOYAN. GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 


MayurscrCnEns OF RAILWAY Canmecs, 
& TRAMWAY WHEELS & AXLES 

oakenhaen AND WAGON memes, also CAST 
STEEL AXLE BOXES, 











ESTABLISHED 1861. 


HARRISON & CAMM, La. 


nief Works and Offices: ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves, 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Iron, Steel er Timber). 


THE GLASGOW ROLLING STOCK & PLANT WORES 


HURST, NELSON & CO., LTD., 


noi & RAILWAY CARRIAGES, WAGONS, 
EL ECTRIC bem ae other deseription of RAILWAY 
LING STOCh 





Makers of Wueeis, Axvrs, cone tag Foroine, Surra 
ORK, and Inox and Brass Castinas. 
tered Office and Chief Works: MOTHERWELL. 
Shambers, 31, oo a 
London Offices: 14, Leadenhall Street, E. 
See Illustrated Advt. last week, page 55. 


“DROP- 
DRY” 


BRABY § No. GLAZING BAR. 








‘;|ECONOMICAL. on or 
i | 
3 a 
-< ry 
& EFFECTIVE. * 





352- 364, EUSTON ROAD, LONDON, N.W.1, & at GLASGOW, LIVERPOOL, BRISTOL 


RAILWAY 















TURN- 
TABLES. 


BUFFER- 
STOPS 


RAILWAY ACCESSORIES OF ALL KINDS. 


Telegrams: SUMMERSON, DARLINGTON. 
THOMAS SUMMERSON AND SONS, LTD., DARLINGTON. 


London Office: SANCTUARY HOUSE, WESTMINSTER, 5&.W. 


EXTRUDED BARS 


BRONZE 


atten “DELTA” BRAND “Ss Seath: 
THE “DELTA METAL CO., LTD., =*7 GREENWICH, LONDON. SE. 10 

















P,. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
Manufacturers of RAILWAY WAGONS and biaee 
IRON and STEEL SLEEPERS, FiS@-BOLTS, SPIKES, aad 
pe ‘ENT WAY MATERIAL, BRIDGES, anc 

CONTRACTORS for RAILWAY PLANT and STORES ef 
every description. 
Chief Offices :—129, Trongate, GLASGOW. 
Registered Offices—Clutha House, 10, Princes Street, 
Westmiaster, London, S.W. 1 





G. R. TURNER, LD. 


Manufactuiers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, Colonial & pr Railways. 
WHEELS & AXLES 
PERMANENT WAY MATERIALS, &. 

Colliery Screening and Conveying Plants. Engine, LS ing 
Elevators, Structural Work, F oofing Cast ‘ings of al) descri re] 
Chief Morks & Office : LANGLEY MILL, nr NOTLIN 

London Office: Sanctuary House, Westminster, 
Iustrated Advt. first issue in each m: nth om page 8 





SPEC IAL « 
STANDARD 





See Illustrased Advertisement, Dec. 10ih, page 8 


DAVIE & HORNE, Engineers, 
Johnstone Engine Works, 
Johnstone, near Glasgow. 
MAKERS OF - 

Condensing Plants, Distilling Plants, Bvapera 
tors Feed Water Heaters and Filters, Pumps 
Ofice - - 46, HOPE STREET, GLASGOW. 

Telegraphic Address : Evaporator, Johastene, 
See Mlustrated advt. in lesue 17th of December. 








MACHINING & FITTING. 
SPECIAL MACHINERY MADE TO 
CLOSE. LIMITS. 
REPETITION WORK, ETC. 


“Sure vrN@ FARMER BROTHERS, 


IRON NWORK. (Shifnal) LTD., 
Sheflertele Eraineering Works, 
SHIFNAL, SALOP. 


LEDWARD & BECKETT, LTD. 


KING’S HOUSE, KING’S STREET, LONDON, E.C. 2. 


(Near Mansion House Station). 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Central 1743. Telegraphic Address : Preferment, Cent, London 

















ARMSTRONGS « MAIN L 


SIR W.G. ARMSTRONG, WHITWORTH & CO., Lid., ENGINE WORKS, & A.& J. MAIN & CO., Ltd. 
GENERAL & CONSTRUCTIONAL ENGINEERS. 














DESIGN & CONSTRUCT STEEL BRIDGES 


eo ere kag 





LONDON BRANCH : acemmany b= mann Lg yt! 149, WEST GEORGE STREET 


GLASGOW BRANCH: 
250, 1930 Se stented Bdition, on application. 











“IT have seen several ——— forms of Mr. Boyle’s ‘ Air 
Pump’ Ventilator in actual operation, and have much pleasure 
in vestifying to their efficiency,”—Lozp Kzivim. 


Boyle's 


PATENT “ AIR-PUMP ” 


VENTILATOR. 


HAS DOUBLE THE EXTRACTING POWER 
EARLIER FORME. 
warded the £50 Prize with Grand Diploma (only prise, 
offered) at the International Ventilatur Competition, London 
Signe ty International Ventilator Competition Paris 





bh pte ~ complete success in securing ay required 
continuous , Upward impulse is _ testified by high 
Report (Blue Book). 


ROBERT BOYLE & SON, 


VENTILATING ENGINEERS, 


&, HOLBORN VIADUCT, LONDON, 
“Messrs. Robert Boyle and Son as the founders of the 
profession of Ventilation Engineering have raised the subject 
wo the dignityof ~ science. — Rerort oy THe VENTILATION oF THE 
NDON r,s USE 











THE 


» LONDON & 
/ LANCASHIRE 


INSURANCE C® 





N 
Security - - £9,304,732 


FIRE — ACCIDENTS — MARINE. 


BOILERS, ENGINES, 
ELECTRICAL PLANT, &c., 


Issued against Damage by Breakdown, &c. 


REGULAR INSPECTIONS 
by Staff of Expert Engineers. 
Full information on application te 
Head { 45, Dale Sraezt, LiverPoon 
Offices | 155, LkapENHALL Strest Lospon, E.O. 3. 


Chief Administration : 
6 & 7, Cuancery Lanz, Loxpon, W.C.2 


J. & E. HALL, L™ 


Makers of CO, and ar 


Refrigerating Machines 
Hallford Motor Vehicles 


10, St Swithin’s Lane, London, BC; a Oriel Chambers 
14, Water Street, Liverpool ; rtford, Kent. 




















ROYLES LIMITED, 


Engineers and Specialists, 


Manchester. 


Feed Water Heaters, Air Heaters, Oil 
Coolers and Heaters, Calorifiers, Con- 
densers, Heating Batteries, Kettles, Steam 
and Gas, Twin Strainers for Pump Suction. 


—— 


Irlam, 








Filters, Steam Traps, Reducing Valves, &c. 


of tD 


AFFORD PARK 





‘PHONES: 690.691 & 69? T. 





“GRAMS: SWITCH, MANCHESTER 
TRAFFORD PARK, 
MANCHESTER. 








CAST IRON 


itin. to age Bore 


EVERY PURPOSE. é | ES 


THOMAS ALLAN & SONS, Lro. 


BON LEA FOUNDRY, 
THORNABY-ON-TEES. 


DAVIES & METCALFE, 


MANCHESTER. LIMITED: 
SPECIALITIES: 


INJECTORS. 


ALL CLASSES. 


Illustrated Adverti every fourth week. 




















SEE HALF-PAGE 
ADVERTISEMENT It 
s88UB OF DEC. 17TH. 




















RAW HIDE GEARS 


Also Metal Gears. 
GEORGE ANCUS CUS & | CO., LTD., 





Newcastle-on-Tyn 
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‘PFEUSOL -——— Joust 
NOT BROKEN 


The Firebrick “A” 

















joiners Clamp 


<SN 
_ 












The Firebrick ‘A’ 





‘Feusol’ 
J oint 


CUSOL ™« 


THE IMMOVABLE FIRE CEMENT. 


The test shown above was made by a gardener who had no especial knowledge or skill in the 
manipulation of fire cement. It furnishes convincing proof of the great strength attained 


by this remarkable refractory. The details of the test are as follows — 


A firebrick measuring Yin. X 44in. X 24in. was broken in half and the fractured surfaces rejoined with a layer of Feusol 
plastic fire cement. To hold the joint together the brick was bound with wire. It was then burnt in the boiler ofa 
domestic heating apparatus. After it had cooled, one end of the brick was clamped to the edge of a table and the other 
end was loaded with bricks as shown. The briek broke 24in. from the Feusol joint, which remained intact. 


To enable you to make a similar test we will send sufficient Feusol upon receipt of 6d. in 
stamps to cover postage. 


Firebricks never become loose if set in Feusol. No re-setting required until the brick is burnt out. 
Used by some of = largest industrial eoncerns for setting boilers and lining» to furnaces, ete. 


Sole vn 26a and ¥ fact : Kerner d & Co., Ltd., St. Ann's Quay, King’s Lynn. 




















El REET ET A Sa TRE SS 8 EF . 2 — 
BUTTERWORTH BROS, MM \}For STAMPED STEEL PISTONS up to 66in. diameter 
LIMITED. c,. ae Wisldincs Loon: aera and for all types af hydraulic stampings 







- up to thin. thick. - ~ 
Original Patentees and 
Makers of Embossed 

- Manhole Doors. - 


CHARLES McNEIL, Ltd., 
Kinning Park Hydraulic Forge, 


GLASGOW. 


ow  hgpaaaies 

Drip Cups. ey 
Machinery Glass. SJ Ss) 
S a > er 


Newton Heath 


Glass Works, MA 

































THE 


CLAY CROSS CO. 
Nr Chesterfield. 


ESTABLISHED 








CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power, & Electric. 
JOHN SMITH (Keighley) Cotiael 


last week's advertisement, page 64. 











. 





STEVENSONS 


PRESTON. 


IRON AND STEEL 
CASTING LADLES 





ba 














STEEL FRAMED 
ROOF PRINCIPALS 


constructed from stock materials. 
For Home or Export. Spans 20 to 
80 feet. Structura! Steel Work for 
Buildings and other purposes built 
and delivered at the shortest notice 
for either Home or Overseas Trade. 


Boulton Paul Z. 


HEAD OFFICES & WORKS: NORWICH. 
LEELA SERRE et 


EAST FERRY ROAD 
ENCINEERING WORKS CO., LTD., 


MILLWALL, LONDON, E., 
Hydraulic & General Engineers, & Ironfound:rs, 


See ewr ustrated advert. in last aad newt week's ies: es, 
___learams: Hydrostatic, Lopdon. 


CARELS Ese 
STEAM ENGINES 
ath semen 


FARLTON HOt ISE REGENTS: 


ee | ND N.SWI 








Telephone 158, “,PREMI£R” Telephone 158. 


NON-CONDUCTING COMPOSITION. 


for Boilers, Steam Pipes, Fans, Hea’ Feed-water Pi: te, 
Greatest economy oy using our Prem Premior Oomposition.” “4 


JOHN FLEWITT, —meraviisnee 
Bridge Yard, WIDNES, 1%. 


~weutent of Gane yp = Boott coal Blog 
ic < 
Asbestes, Fossil Meal, &c. 


Established 
1894. 


), Slag Wool, 























The.. 
| New Address for 


After Sept. 29th: 

4, Thurloe Place, 
8. Kens., London, 8.W. 7. 
*Phone : Kens. 5143 (2 lines). 
Wires: Hyrodlim, Southkens, 

omnia 

















20 TONS TESTER 


LATEST VERTICAL. 


'| SAM" DENISON & SON, LTD., 


PARKSIDE LEEDS. 








a ana ROOF 


Manufacturers. 


FRANCIS MORTON & C0., L™ 


GARSTON, LIVERPOOL mice 








mm | )HE MOTHERWELL BRIDCE CO 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES 
Structural Work, Hydraulic Pressed Flooring. 


‘eam MOTHERWELL, N.B. "3+ 


* No, 40, 
London Office: 82, Victoria 8t., Westminster, 8.W. 
See illustrated advt. last and next week. 








Riese A Journal 

for those 

RACTION 
Of all pee . a 


ese day tO. Newsagents. Haulage. 
Specimen copy post free, 
ILIFFE & SONS, Ltd., 20, TudorStreet. E.C. 4, 














DA 


PARSONS 
MOTOR ur U' 
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(A \\Y 
ties, 4S WINDING ENGINES 


SES MONG the good points of Fraser & Chalmers 
~ Winding Engines are absolute dependability 
and the ability to withstand the most severe tests 
imposed. The design and construction ensure this 
and their world-wide use is attributed to the care 
and study embodied in this particular branch of 
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= TT a RO mining engineering. 
MQ AQ 
SY WAX \ : 
QQ Fraser & Chalmers Engineering Works with sie 
RVvwev“ceeQql___ their allied works are in the position to 
AS Wy undertake entire contracts for complete 
RY Winding Engine equipment, manufacturing 
CRAY both the mechanical and electrical portions 
SX LAV under the one organisation. 
CHALMERS | 
\ ENGINEERING WORKS \ 
\ 
PROPRIETORS : THE (47 \*\\GENERAL ELECTRIC CO uro. | \ 
. H Ce: 
\ \ ERITH: KENT 67 Pin patch sn ST.EC4 
SS \ 
MY RQ \\ MOY \ QQ QQ YQ RQY Ss \ WN WS y ~~ Wy NNN - - 2 














MIMIC ELUATE 


Large Electrical Plant. 


HE illustration shows a 4,500 K.V.A. 
Fraser and Chalmers-G.E.C. Turbo- 
Alternator installed in the power house of a 
large South Wales Corporation; speed 3,000 
R.P.M. The following units of Electrical 
Plant manufactured at the Company’s Works 
are also installed in this power house :—One 
2,000 K.V.A. Turbo-Alternator, two 400 K.W. 
Motor Generator Sets, ‘one 300 K.W. D.C. 
Generator, driven by a reciprocating steam 
engine, and one 6-panel extra high tension 
boilef-plate Cubicle Switchboard. The Com- 
pany are in a position to undertake the complete 
equipment of modern power houses, with 
plant and apparatus manufactured entirely 
within their own workshops. The power house 
of which a view is shown here is one of many : a . NR 
containing generating and converting units : — - aes! es eo 
made by the G.E.C. . i ae. ne ee ee 


E 


=) 


= 





Mlustrated Bulletins om Application. 





THE GENERAL ELECTRIC Co. Ltd. 


Head Office: 67, QUEEN VICTORIA STREET, LONDON, E.C.4. 
Engineering Works: Witton Works, Birmingham ; 
REG2 TRADE MARK. Fraser & Chalmers Engineering Works, Erith, Kent. REG® TRADE MARK. 


Branches throughout the United Kingdom and in all the principal markets of the uorld. fA 915) 
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NTTFRICTION: 
METALS fall cra 








(H. J. Humphries’ Brand). 


MAGNOIDAS. The well-known 

standard Magnolia quality. A useful 

White Metal for which there is a 

steady demand. 

Wréte for quotations based on 
Market prices of the day. 


The Babbitt Metal Specialists: 
The H.J HUMPHRIES & COOPER 
SMELTING CORPORATION L711. 
Sandridge Sidings, ST. ALBANS 


Telegrams ! STANNUM, ST. ALBANS 
Telephone : ST. ALBANS - $51 


FH OOOH OO999 OO OO* 


SHELL LATHES 


A SPECIALITY. 
it will pay you to consult us. 


Ins tion invited. 
Makers: SCOTT BROS... Keighley 


Please mentien this jeuraal in your enquiries and 
erders for maehines. 


JOHN ROCERSON & CO., LTD., 


99 OOOO 444 O444 44458! 
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Telegrams : 
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SMITH, RODLEY, 


S (| Hs 
SOTA 


THOMAS 


Steam and Electric Crane 





CRANES 











uw 


Illustration 
of 

Electric 

Magnet 





Travelling 


Crane. 


Fig, 838. 
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Works, 





—-- 
ne 








SMITH & SONS (RODLEY), LTD.., 


RODLEY, nr. LEEDS. 














WOLSINGHAM, R.S.O., Co. DURHAM. 
Makers of 
Stee! Castings and Steel Forgings, 
Stoekless Anchors, Dredger Buckets, Links, and 
Tumblers, Steering Gear, &c. &c, 
Szxp rovr Enqurarms. 
Telegrams: Steelworks, Wolsingham. 


HALL'S PUMPS 


d. P. HALL « SONS Ld. 


PETERBOROUGH. 











BUDENBERG GAUCE CO0., L*° 
Gate Schaffer & Budenberg, Led.), 
BROADHEATH, 
uP. Manchester. 

Branehes LONDON aad GLASEOW. 


MAKERS OF 
PRESSURE GAUGES, 
TACHOMETERS, OOUNTERG, 
DIAL-THERMOMETERS, 
TEST-PUMPS, he. 














MECHANS LIMITED, 
Engineers & Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE : 
28, Victeria Street, Westminster, 5.W. 
See Hustrated Advertisement appearing every 
BPeurth Week 


“RAPID” 
ELECTRO-MAGNETIC SEPARATORS 
and GRINDING CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld. 
40, Magnet Works, Lombard Street, 
BIRMINGHAM. 


THE ROBSON 
GAS and OIL ENGINES 
PRODUCER GAS PLANTS. 


SOLE MAKERS 


JOHN ROBSON (Shipley) LTD., SHIPLEY, YORKS 


See Illustrated advt. last and next week's issues. 


HENRY SIMON, LTD., 


Grain Handling Engineers, 
20, MOUNT STREET, MANCHESTER. 


MECHANICAL & PNEUMATIC SHIP DISCHARGING 
PLANTS. 
GRAIN HANDLING APPLIANCES OF ALL KINDS. 














Phone: 487 Gateshead. 
Telegrams: ‘‘CONSTRUCT, GATESHEAD.” 


STEEL FRAMED 


WRIGHT, ANDERSON & CO., LTD., 


Constructional Engineers, 











BUILDINGS 


for Engineering Workshops, Sheds, 
Shipyards, Power Stations, Garages, 


Picture Halls, &c. &c. 
LIGHT BRIDGES, 


STEEL TQWERS, CRANE 


STRUCTURES. 
All Types of Structures for Shipment. 


London Office: 


Tel. : City 8566. 


Representative : 


11, Pancras Lane, E C. 4. 


WILLIAM SHARP. 


GATESHEAD-ON-TYNE. 











RICHbpD. 


D. 


BATCHELOR,)| 


ARTESIAN & CONSULTING WELL ENGINEER 


Established over a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Wire 





Air Lifts, Steam, Gas, Oil, and Electric Pumps. 


jj UNCOMPLETED WORKS UNDERTAKEN 


73, QUEEN VICTORIA 8T., LONDON. 


BoreHoies, Lonpon. 
WarTeRsusp, OnA1HAM. 
Phone : 4725 Crry : nd Onatuas 71. 


| ARTOIS WORKS, CHATHAM. 














201t. BENDING ROLLS, Direct Meter Driven. 


Planing 


PLATES. BEAMS. BARS 


as supplied to 
Gevernment Workshops. 


x192 


Chambers, Scott & Co. Ltd. 


MOTHERWELLK.: 














OFOLOCLO 


; Souz Proprrerors & PATanTers: You 


F. J. TREWENT & PROCTOR, Ltd., 


Naval Architects and Consulting Engineers, 
€3, Billiter Buildings, Billiter Street, LONDON, E.C. 
Selegrams: Taswewrr, Loxpos. *Phove: 181 Avexvn 


ELEVATORS & 
. CONVEYORS. 


S. S. STOTT & CO,, 


Engineers, HASLINGDEN. Nn rt 
See Iilustrated Advertisement in last week's issue 
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INVINCIBLE” 


GRAVEL PUMPS 


For dealing economically with 


SAND SLIMES, TAILINGS, ORES, COAL, 
CHINA CLAY, ALLUVIAL DEPOSITS, ETC. 


“Invincible” Centrifugal Gravel Pumps are 
fitted with manganese steel liners and self- 
clearing impellers specially constructed to 
pass largé solids. 
















All wearing parts are renewable and of special 
design. 


There are no internal bearings in contact with 
the liquid pumped. 


The removal side cover provides .for easy 
examination of pump interior, or the with- 
drawal of impeller and shaft without dis- 
mantling the casing. 


Any capacity up to 30 tons of solids per minute. 





Send for Catalogues. 


8in. Grave! Pump with Open Type Engine. Duty 1300 g.p.m. 


of water containing solids. 430 r.p.m. G W Y N N 
. E S Lt d | 


HAMMERSMITH IRON WORKS, 
LONDON, W. 6. 


Telegrams: Telephone : 
GWYNNE, LONDON. HAMMERSMITH 1910. 


Contractors to the Admiralty, War Office, Indian and Colonial Offices, and the 
Principal Foreign Governments. 








IMU 








(PETTERS PATENTS.) 


THE ENGINE WITH RESERVE POWER 





THE PIONEER SEMI-DIESEL CRUDE OIL ENGINE 
Simplest, Safest & most Economical Power in the World 














Something you can depend upon in thie undependable days. 


SIZES UP TO 450 B.H.P. 


INDUSTRIAL & MARINE. 


FIRM PRICES. PROMPT DELIVERY. 


Awarded Grand Prix Turin International Exhibition, 1911. 





















Also Manufacturers of Engines from 2} B.H.P. upwards for working ‘on 
Paraffin, Petrol or Town Gas. Particulars on application. 


Write for Catalogue. 


Vickers - Petters Ltd. 


General Sales Offices: 117-123, Gt. Portland St., London, W. 1. 
Branch Sales Offices: 140, Victoria Street, BRISTOL.—163, Hope Street, GLASGOW 


E | “300:8.4.P. bios Type. Works: IPSWICH, ENGLAND. 
CAA 
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FENCING for FARMS, ne Woodstock” Tapping Attachment 


T N : PRLS EO ae Fitted with 
cal ee GY Ime sa dh eh he SAFETY TAPPING CHUCK. 


No form of fencing is so handy, adaptable, Tein. to or. Smallest size. ht and 
n 


economical and enduring on Farm or Esta‘e in, to Lin. Largest Size. THE CHUCK automatically releases the ; Box Thread, 
as the tap when same ‘‘ binds”? or reaches | yy 


or 
Parent No. 1817 of 1914. this, the tube 
is fixed or re. 


HARD ‘*bottom."” Suitable for the most difficult 
STEEL and exacting work, The shell is graduated SUPERHEATERS sone ia lous 
so that the proper friction for any size tap a 


THE ATTACHMENT is is readily adjusted. Vv 


made in two sizes. 























Chucks and Attachments can be 
supplied separately if desired. 


83-85, Queen Victoria St., 
Ss E LS O N LONDON, E.C. 4. 


Engineering Co., Ltd. 





IN STOCK. 





————_— 
Seen 


one seects-aier of a Couplings solve 
‘ eerin 
wire FENCE. Pic rea eer al 


It saves space that hedges waste and does not The Hardy Patent Dise 


harbour noxious weeds. 


The modern method of profitable Pig provides the most suitable 


Farming is the ‘‘open-air’’ way, which torm of Flexible Coupling. PATENY LAMINATED FABRIC 
promotes early maturity with less cost for : EDUCE YOUR 


food and labour. The chief problem of this Write for booklet and 

system—suitable boundaries—is solved by ‘ 

Empire Fence. Special patterns are made samples. o COAL BILL. 
for mountain sheep, deer, rabbits, poultry, etc. ae 

Empire Fence is the best for enclosing fields ; : 2 ; ‘ : 


or large estates ; and is eminently suitable for 


























new Housing Schemes, having been supplied 


to the well-known Bournville Estate. the uy e \ | E. J. Hardy & Co. Ltd. 


Leicester, Coventry and other Housing 


Schemes Sole i» ’ Coventry. THE F.E.ADAMS 


Two men can erect a mile per day, when 


posts are set, as easily on hilly as on level - Seis Mabie te eliene in ORAL 3) PRESSURE TOOL ¢° 


land. Once erected, no further expense or ‘ Thermoid Rubber Co., Trenton, New Jersey. 


trouble ; heavily galvanized to prevent rust; : J * # : 28 Sole licensees to France : ° ss 4 BIRKENH EAD. 


and quite rigid, for patent knots cannot slip. cnt Ras r % Brampton Bros, (Calais Ltd.) CALAIS, 
Write for Illustrated Catalogue 6.F. 56. . G- 




















Parker, Winder & Achurch Ld. POWER PRESSES, SHEARING 
MACHINES, PATENT MACHINES 


Fencing Contractors, | 
co mr ELECTRIC CRANES 8YA8SP%EScuces LOGO. STEAM CRANES! § rortin soxes IRON DRUMS ac 





























CONTRACTORS’ PLANT. 


CALORIFIERS. ) CRANES. 
Patent No. 5749/14. JACK’S CRANES. : PILE DRIVERS. 


ALEXANDER JACK & CO., LTD., Whitega'es Eng. Works, MOTHERWELL, Scotland. Meee a SORSEORTE,. LEEDS imited, 


We knock the Tout WOOTTON BROS. LD. 




















Brickworks Plant. Sanitary Pipe Plan 
when, thinking of the COST, you GLAY-WORKING PLANT. 


= ; Gelliery Piant. General Millwrights 
consider it ‘* can’t be done.” 


BECAUSE by our methods of Keayon’s 


DIE CASTING oil Filter 


you have only (1) cost of one tool—the die, and (2) price of Water Separator 


the die-Gnished casting, delivered practically ready to assemble. 
Over 900 ordered by H.M. Govt 


Advantages Claimed. COMPARE this against the cost of patterns, waste metal, 
various machining operations (tu:ning, milling, drilling, etc.) ALEXANDER KENYON 
& CO., Ltd., 


and the machines, jigs, tools, fixtures, etc., entailed ! 








ant 


(a) Facilities for cleaning without 
breaking or disturbing any pipe Victoria Brid 

° . . | ‘ ictoria Bridge, 

connections or withdrawing Let us see if we can help you. MANCHESTER. 

battery of Tubes. J Engineers’ Stores,Tools. 








All enquiries treated in confidence. 
Maximum power in least space. : . a TD. 

nh pat | The Patent Die-Castings Co. L POWER PRESSES 
Surface by securing high \ :' 64, Strode Road, Willesden Green, London, N.W. 10. for Sheet Metal Work, Blanking, Drawing 


velocity of fluid passing over ; TELEPHONE : WILLESDEN 733. i 
Tubes. Stamping, &c., ~ Sees Lathes, Guillotine 


Storage Capacity not necessary. HOR DERN & MASON, 


Can be used either vertically ASBESTOS PACKED Vulcan Press Works, BIRMINGHAN. 
or horizontally by assembling WATER GAUGES and COCKS &e ‘ (fee displayed advertisement last week and next). 


back end plate or vertical base. 


Cabstndne ok Ratti: | Renewable Disc Valves. iam *s HAMWORTHY 


Specialists in PUMPS. 
HEATING AND . |/AIR COMPRESSORS. OfL ENGINES. 


VENTILATION. THE HABWORTHY ENGINKERING Co.. Ltd.. 
Z. D. BERRY & SONS, If you buy FLANGED COCKS 


ENGINEERS, FULLWAY LEVER VALVES. 
THE ALBION WORKS, REGENCY ST., 


WESTMINSTER, S.W.1. H. CLAYTON, te FOUNDER 


**"Phone; Victoria 138. Estd. 1810. ‘ 
145, Thornton Read, BRADFORD. Asbestos} Packed Cocks & Water Gauge. 
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SOCIETE ANONYME MODERNE 
DE MAGHINES-OUTILS, 


Head Office: 237, rue Lafayette, Paris. 


Works: Les Lilas (near Paris). 


WE ARE SPECIALISTS. 


SHEET METAL MACHINERY. 


WE GAN DELIVER FROM STOCK: 


Improved Shearing Machines, 
Punching and Shearing Machines, 
Rotary Shears, 

Lever Shears, 

Bending and Straightening Machines. 














Send us your Enquiries. 
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i $ 
: H.S.D.Q. Twin Chambered Furnace, : 
: each chamber 6 x 12 x 4}in., suitable : 
: for temperatures up to 1500 degrees : 
: Centigrade, complete with oil tank, : 
: patent air heater and oil burners: 
: for any grade of crude oil, Air: 
: blast required—2 Ib. per square inch. - 
: Waige ia ie, : 


NUH 
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HEAT TREATMENT 


High-speed steel can be 


carried out under the best con- 


HITED AUTH 


“EG TSE ERR be ce 


ditions in a twin-chambered furnace 
of — the 
Allday Furnaces “for heat treating 


type illustrated above 


ULNINUEIUNIAUHUH 


| 


operations are available, either oil, 
gas or coal-fired 


Anvils, Vices, Smiths’ Hearths and General Smithy Equip ment. 
Pneumatic Hammers, Cupolas and Foundry Equipment. 


(ESTABLISHED 1650). 


ALLDAYS & ONIONS, 


LTD.) 
BIRMINGHAM. 


ON 


TTT TTT MLL UH UU ULL 








ELECTRIC FURNACES 


for the manufacture of all kinds of steel from the cheapest 
scrap and for the production of pig-iron from ore. 





ELECTRO METALS, Ltd., 


LONDON : 56, Kingsway, W.C. 2. 


recom seme ‘ie WORKS : Stoke-on-Trent. 
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THE “ORWELL” ELECTRIC VEHICLE. 


NO SMOKE. NO NOISE. 
NO SMELL. NO WASTE. 











EASIEST 
TO DRIVE. 


CHEAPEST 
TO WORK. 


RANSOMES, SIMS & JEFFERIES, LTD, IPSWICH, 


AND 46, QUEEN VICTORIA STREET, LONDON, E.C. 4. 

















ESTABLISHED 1860. 


HUDSWELL. CLARKE & CO, 


aman: FOUNDRY, LEEDS. exe 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 


Are All Sizes and to suit any Gauge of Railway. 
| oo 


ee ee NN we es 2p) [i 
{6 Soo ee es 
= Ae * a 


Prices, Photographs and full specifications on application. 





Telegrams—Loco, Leeds, Telephone—National 354¢, 
Codes—A 1, Liebers, A B C (4th and 5th Editions), 








@ONTRAGTORS TO x.M. GOVERNMENT. WAR OFFICE, (ADMIRALTY, INDIA OFFICE & COLONIAL OFFICE LISTS. ESTABLISHED ‘1865. 


ne BRANDON BRIDGE-BUILDING COMPANY ,.x. 


Engineers, Bridge Builders, Ironfounders, MOTHERWELL. 


Telegraphic Address : ‘‘ Girder Motherwell.” London Office, 34, Victoria Street, Westminster, S.W. Telephone: No. 11 Motherwell. 


MAKERS OF 


Bridges, Roofing, Dock Gates, Tanks, Piers, Locomotive Turntables & Water Columns. 
STEEL PRESSED TROUGHING & GENERAL STRUCTURAL WORK 


INGOT MOULDS AND GENERAL CASTINGS. 
































THE PEASE PEERLESS BLUE PRINTING EQUIPMENT 


(PHOTO COPYING) 


ONE i 
OPERATION * 


Prints, washes and dries in one continuous 
operation. Can be installed in one end of 
drafting room, constantly under supervision 


‘ of chief draftsman. Occupies only 514x614 


feet of floor space. 


No open wash trays. No wet floors. No 


. No waste of sensi- 


No noisy and unreliable friction disks. All 


4 Speeds electrically controlled. Exposed paper 


or cloth is thoroughly washed, evenly dried, 
and delivered free from distortion or wrinkles, 
three operations in one. 

Printer may be used (also purchased) inde- 
pendently from washer and drier, if desired. 


Maximum output with one operator, 100 linear 
yards per hour. This obtained with a consumption 
of but 7 Kw. electric energy, 50 cubic feet of gas 
and 60 to 70 gals. of water. If preferred, electricity 
instead of gas may be used for drying. 


PEASE Peerless Blue Printing Equipment is used 
in all U. S. Government departments; in every navy 
yard and station; by all leading ship builders; rail- 
ways, automobile, aeroplane and other manufac- ~ 
turers and by all important Commercial Blue 
Printers of America. They are to be found in suc- 
cessful operation in twenty foreign countries. 


Packed carefully for export shipment. Write now 
for new catalog “B-20” which fully illustrates and 
describes these machines. 


The C. F. Pease Company 
245 Institute Place, Chicago, Illinois 


Cable Address, ‘ 


‘Peaseco, Chicago,’ 


Codes, ABC Sth Edition, Private 
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CONTRACTORS 
TO 
PRINCIPAL 
STEAMSHIP 
COMPANIES. 








con rame a a 


-- 











Sele Patentees. . . 
Manufacturers 


BELDAM 


PACKING & RUBBER CO. 


Esr. 1876. 


29, ’ Gracechurch St., 
LONDON, E.C. 3. 


ae 


ath x 
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ONE INCH 


SQUARES FOR 


QUICK 


= : 











cs 


WS 
Q* 


OF JOINTS 


CONTRACTORS 
TO 

WAR OFFICE, 

ADMIRALTY, 
&e. 














Works: 
BRENTFORD, MIDDLESEX 
ape: “ Veepilet, Led, one 
anual 5206i:1982. ABC, sb ith Edition 


STOCKS at 
BRISTOL, CARDIFF, 
GLASGOW, HULL, 
LIVERPOOL, LEITH, 
MIDDLESBROUGH, 

SOUTHAMPTON, 
SUNDERLAND. 
and petneipa! porte throughout the world 


Pesci 























ICANT 


<FOR 
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A 
STEAM, WATERQILS & AC Inge | 


% 
SQUARES. 




















SQUARES FOR CUTTING | OF JOINTS || MARKED {Nf one iNncH 

















GEAR CUTIING 


Our Gear Cutting Department 
is one of the largest in Europe. 
It is equipped with the most 
modern Automatic Machinery 
for Cutting Spur, Bevel, Worm, 











Spiral and Internal Wheels, 
P besides Racks and Clutches, 
&c. 


SPUR GEARING up to 10ft. DIAMETER by 4in. PITCH 





We solicit your enquiries for all kinds of 
Gear Cutting. 








. ‘i ) ’ . ALL teeth in gearing of our LATHES are Machine Cut. 


Lid., JOHNSTONE, near Glasgow. 











5 Ton Patent Drop Stamp. 
(Total complete weight 118 Tons). 
Driven by steam generated by waste heat frem furnace. 


Thirty years’ practical experience in the 
drop forging industry is embodied in the 
construction and design of this hammer 
@RETD Drop Forging 
Equipment, comprising Drop Stamps for 





BBO IANA the REND AIO. 


gt Tr WASTE HEAT SET, 
COMPRISING COAL-FIRED FURNACE 
(temperatures from 800 to 1350° Cent.) 
TUBULAR BOILER FOR’ UTILISING WASTE 
GASES, AUTOMATIC PUMP AND THERMO- 
FEED REGULATOR. 


and ofall other 


i] 
ff 
A 
, alee het ee ag og en eee 
re 
zt 


belt and motor drive, Power Presses, 
Furnaces for coal, coke or oil. 





WRITE FOR BOOKLET No. 1400. | 


The above photograph is reproduced "by kind perniission or 
Messrs. Ruston & Hornsby, Ltd., Lincoln. 


-BRETTS PATENT LIFTER 60., LTD., 
Foleshill Works, - - - - COVENTRY. 








Telegrams: ‘Lifters, Coventry.” Phone No. 1102, 
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seeiledticda fatness a 


of Boiler Feed control. 


N 1912 the now well-known continuous feed principle 
of boiler feed control was brought out and patented. 


1.— We showed that water should be fed proportionately to 
and variably with the load. This gives a variable 
water level which is temporarily inversely proportional 
to the load. 

2.—It gives a temporarily decreased feed on sudden increase 
in load. This drops the water level and permits part 
of the stored heat to be given up for making steam, 
whilst the furnace is being stoked to meet the greater 
steam demand. 

3-—lt gives @ temporarily increased feed on sudden 
decrease tn load—when the load becomes light the water 
level ts raised and the excess heat of the furnace is 
absorbed and stored in the water. 


THE COPE’S IS THE SIMPLEST OF ALL REGULATORS, 
DIRECT AND POSITIVE. NO FLOATS. NO DIAPHRAGMS. 
NO DISPLACEMENT MEMBERS. 

NO DELICATE PARTS TO GIVE TROUBLE. 


No adjustments afier Cope’s Regulators have been put into service. 
Reliable, Safe, Steady. 


Write for full particulars to 


, SCHOLEY & CO., LTD., a 


56, Victoria Street, $.W. 1. 


‘Phone: Victoria 6663. 








HYDRAULIC 
LIFTING 
JACKS. 


We make many patterns of hydraulic 
lifting, and lifting and_ traversing 
jacks for Shipbuilders, Boilermakers, 
Railways, Timber Merchants, and 
ordinary use. 


HOLT & 
WILLETTS 


LION WORKS, 


CRADLEY HEATH. 


Write for illustrated descriptive list. 


—— 


— Drewry— 
RAILWAY MOTOR CARS, 


Silver Medal, Franco-British Exhibition, London, 1908. 
Two Gold Medals, International Railway Exhibition, Buenos Aires, 1919, 


20 H.P. Car on a South American Railway. 


OREWRY CARS ARE BRITIGH-BUILT THROUGHOUT AND HAVE BEEN 8UPPLIED TO 
UPWARDS OF 140 RAILWAYS IN ALL PARTG OF THE WORLD. 


INTERNAL COMBUSTION PASSENGER end INSPECTION CARS “FROM AHP, te 160 H.P, 





Write for Illustrated Catalogue and particulars te 


THE DREWRY CAR CO., LTD., 


16, RIVER PLATE HOUSE, SOUTH PLACE, LONDON, E.C. 


Telegrams—‘‘ Evrzavascs, Loxpox.” Telepheone—458 Lonpon Wau. Works: BURTON-ON-TRENT. 








be 


CHURCHILL 
GRINDERS. 


Plainand Universal, 
Tool and Cutter, 
Internal, Cylinder, 
Sorface,Crankshaft, 
Cam Vertical and 
Plano Surface. 
Made by The 


Churchill Machine 
Tool Company. 
Sold by 


Crarces Crurcniré C*L'® 
9413 LLONAOD = LONGON S eteiad 


P2s¥ 


Tarr 
Fes Cine 





TI 
Be tes) 


Pam 


iF 
»* . 
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Air Compressors 


a 7 from 1c. fre r per ly ute. 
BELT, STE/ AM, erRCTRIC” ad ‘OIL RIV 
rs 


Vacuum Pumps. 
DIVING APPARATUS of all patterns 
OXYGEN BREATHING APPARATUS 


‘for work in poisonous air. 


Smoke Helmets. 


Medical Oxygen Apparatus. 
IMMEDIATE DELIVERY. 


SIEBE, GORMAN. AND CO. LTD., 


‘*¢ NEPTUNE” WORKS and 187, WESTMINSTER BRIDGE ROAD, LONDON, S.E, 
Telegrams: “Siebe, Lamb, London.’ Cables: “Siebe,London.” Telephone No.; Hop 3401(2 lines) 


Elec.ricaily-driven Compressor, 











LEROY'S te°vscume COMPOSITION 


For COATING BOILERS, STEAM PIPES, xe 
Prevents the radiation of heat, saves ‘fuel, and 
imoreases the power of steam. 

In London the cost of the Covering is 


-_LEROY & Cco., 


, Gray St., Commercial Road, LONDON, E. 
Alive at Manchester.) 
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— 
By Our 
7 E PERIENCE 
Dermatine is a material specially suitable for pump ; 
valves. Consequently pump valves have been the subject 5 E AM TR AP c j 
of special study and attention on our part, with the i oT 
result that our experience is unique and far reaching. SPORE EL a OF 4 
They i no loss of steam, are 
» ie meur 0 
f ove apr a vimaple 3 in construction, and reliable 4 
DERMATINE VALVES Py crn 
‘In Unic Sigs Traps there is noth'ng to get out of i 
: . order, nothing that needs attention. 
are of one quality only—the best. They can be fitted i Get. io: toanh with ws for ful « 
with the patent Anchor Bush where required, thus i ay 0 ® 
eliminating the possibility of the enlargement of ‘ COOLER AND 
ENGINEERI 
ihe central hole. oe 
Se a | is wens res 
“ Engineers are invited to send their enquiries and ab Piers Ot Sepa 
all questions appertaining to pump valves. { Station Werks, ‘Shalféid, 
= Guildford, Surrey. 
¢ . . . ; 1 ounane “Presooler 
All orders receive immediate attention. howphece: ete 
A { Ree Se ey 
bd | 
ENT, 








DERMATINE C92 Lip 


aia NEATE STREET, LONDON, S.E.5, permatge Ti aon. 


DERMATINE The Qualily Vroducl thai weats so tong 
6) 

















MACHINE CUT 


GEARING, | =e 
Tubular bo 


Spanner 


You know that in most cases a mechanic 
can do his work in less time than it 
takes him to find the right spanner 
t6 use, therefore, it is to your ad- 
vantage to see that he is equipped 
with a complete and suitable set. 

The ‘‘Ferret’’ ratchet spanners 
afe the best for machinery 
assembling or adjustment ; 
béing tubular they will 
not slip or injure the 
corners of the nuts, 











ns 
; We manatactare 
& complete range to 
suit all purposes and 
make up special sets 
designed for workshop 
use. We can supply at 
once spanners to fit English 
Standard Whitworth nuts of all 
sizes, Or we can make special 
sizes to your specifications. 


ui 








Our new illustrated. list will ba 
| | forwarded upon application. 
SPUR, BEVEL, WORM, SPIRAL, AND SPROCKET GEARS. 
&e RAWHIDE, PAPER AND FIBRE PINIONS. WORM AND 
SPUR REDUCING GEARS. GASE HARDENING & GRINDING. 
io. 
, /s A cclesé Pollock. 


THE REID GEAR Co., Limited 


' erty OLDBURY, “BIRMINGHAM. ‘ 
- INWOOD, near Biron #3 rams: = Accles, Didbury.”Telephooe : Oldbury 111 {4 lines). Codes: Sth Edition ABC. am 
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| BOVING & CO. 


‘a 
FOR 


WATER POWER PLANT 


fs oe 
TURBINES 
PIPE LINES 
GOVERNORS 
HYDRO ELECTRIC 
EQUIPMENT 
CENTRIFUGAL PUMPS 














| Hydro-Electric Instal- The Works of the 

| E: lations including _—_ . Company at— 

, COVENTRY, PRESTON, 
WATER TURBINES STAFFORD, RUGBY 


PELTON WHEELS iy 
PIPE-LINES ant Sa (A 56, KINGSWAY, MANCHESTER. 
Are organised in each case for i 


GENERATORS specialised production of Power Hie L OND ON W C 9 R. Millett, 30, Cross St. 
Ki s oUedee 


Representatives in Great 
Britain : 





HEAD OFFICE : 


And all ACCESSORIES Plant, Electrical Machinery i NEWCASTLE-ON-TYNE. 
and apparatus. | a J. R. Straker Wilson, 
ANG Wit 3, St. Nicholas Bdgs. 


Huth Hit 
i { Hi ih Telegrams :— } 
HH th Hi : GLASGOW. 


Hh re | bs i ui | Hons Jenorten, Phone, London. % > T. C. Lennard, 
-ENGUISH-ELECTRIC- Company 


Baltic Chambers, 
LIMITED ‘ae 
\ WORKS: STOKE-ON-TRENT. 


Telephone : Holborn 6420. “> 7 50, Wellington St, 
QUEENS - HOUSE 
Kingsway ~London:WC. 2 men 





Telegrams 
“ Bnelectico. Westcent, 
ondon.” 


























GRIPOLY 


SOLID WOVEN BELTING. 

















SIMPLEX C°NDUITS 
FITTINGS 


SIMPLEX TALKS—No. 4. 


jt is an axiom that labour is the most uncertain factor in an 
installation. 

It is equally axiomatic that labour in a modern, well equipped 

factory is more productive than on a temporary wiring job. 


The Simplex Works put the labour into the conduits and 
fittings, whilst they are in the well equipped factory, where 


Get a Grip 
on the Gripoly 


P ss & 
roposition 
GRIPOLY Solid-woven Belts are 


oilproof and waterproof. They are 
made from specially selected camel- 
hair yarns with triple twisted reinforced 
edges which cannot fray. They are not 
affected by heat, steam, oil or acid. They 
are as flexible as single leather belting 
and practically stretchless. They have 


they cost less than double leather belting. 


Write for sample and descriptive booklet to the 
Patentees and Sole Manufacturers : 


LEWIS & TYLOR, L™ 


9, St. Thomas’ Street, London, S.E. 1. 
Grange Mills and Tannery, Cardiff. 





a high co-efficient of friction. Further, - 




















that labour is most advantageously used, so that the contractor 
can put the minimum labour into the installation work, where 


it is less advantageous. 
Thus a Simplex iob is not only a better, but also a less 
expensive job than any other. 

THIS 18 SIMPLEX SERVICE. 


SIMPLEX CONDUITS LIMITED. 


HEAD OFFICE AND WORKS: 


GARRISON LANE, BIRMINGHAM. 


E. P. BENNETT, Secretary and Sales Manager. 


LONDON 113-117, CHARING CROSS ROAD, W.C. 

MANCHESTER 16, Corporation St. LEEDS . - - - 6, White Horse St. 

GLASGOW .- -72a, Waterloo St. SWANSEA. - - - 5, College St. 

NEWCASTLE - 61, High Bridge. CARDIFF 4 estgate St. 

BRISTOL - - - 10-11, Denmark St. SHEFFIELD . 281-3, Attercliffe 

LIVERPOOL - 9%, Whitechapel. Commen, 
NOTTINGHAM - H. M. DAVIBS, Representative. 
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| HAYWARD-TYLER « C°L? 
PUMPS 


FOR ALL PURPOSES. 














Standard Pattern High Pressure Oil Cargo Pump 








HEAD OFFICE: (WORKS : LUTON, BEDS.) 


99, QUEEN VICTORIA ST., LONDON, E.C. 4. 


Established 1815. 














REDUCE DEAD WEIGHT 


— BY USING — 


THE 


GH) |WE STINGHOUSE|@) 








| Note the relative sizes of Westinghouse and Vacuum Brake Apparatus 
(including the brake pipe) required for heavy coaching stock. 









THIS IS ONLY ONE OF THE MANY ADVANTAGES OF THE 
WESTINGHOUSE BRAKE. 


Manufaetured in London by— } 


The Westinghouse Brake & Saxby Signal Co., Ld. 
82, York Road, King’s Cross, LONDON, N. 1. 
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™* GLEDHILL-BROOK 
TIME RECORDER. 


Cavaee WITH. THE TIMES 
and let 1921 be a better year. 


Make the most of the time by avoiding 
time losses. 


NSTAL A GLEDHILL-BROOK 
TIME RECORDER and prepare 
for an improved Balance Sheet for 
1921 by cutting out all Time losses 
due to loose organisation. 


The GLEDHILL-BROOK is a 


silent moral force ensuring good time 
keeping. 





Send for our booklets, ‘Time Recording” and “Con- 
cerning Costs,” free on request, or, better still, send 
for a GLEDHILL-BROOK TIME RECORDER 


on one month's free approval and be ready for the 


New Year. 
GLEDHILL- BROOK TIME RECORDERS, L™ 


Empire Works, Huddersfield. Trinity Works, Halifax. 
206, Corporation St., Birmingham. Manchester Street, Liverpool. 
and 


26, Victoria Street, Westminster, London, S.W. 1. 











HILL & SMITH, L™ 


Constructional Engineers, 


BRIERLEY HILL, STAFFS. 





Framed Buildings. 
Workshops. Roof Principals. 
Bridges. Girders. Gantrys. 
Runways. Bunkers. Hoppers. 


Steel 





STRUCTURAL STEELWORK 


of every description. 


S 
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THE WALKER-WESTON 
PATENT INTERLOCKED 
DOUBLE-LAYER REINFORCEMENT 
(THE XY SYSTEM ) $2 

















Conerete Floer Reinforced Messrs. Watney, Combe, Reid & Co.,' Ltd. 
by Walker-Weston System. Architect and Surveyor, M. T, Saunders, Esq. 





Delivery from 
Stock. 


For Efficiency 
and Economy. 








/ SYSTEM. 











The Walker-Weston System of Reinforcing is essentially practical; the frame- 
work is constructed in handy lengths, is simple to make, fix and lay, and gives 
increased strength and efficiency, 

The entire-Reinforcement is made on site of works from wire and bars delivered CONTRAETORS TO THE 
direct from the steelworks, and no machinery is used in its construction. 

The Walker-Weston System consists of top and bottom layers of bars inter- e 
connected with diagonal bars bert to the shape of pyramids, and combined together ADMIRALTY » WAR OFFICE , COLONIAL OFFICE ‘ ‘ETC 
with a perfect system of interlocks. The top and bottom layers reinforce the surface 
and foundations, and the diagonals act as tension members, and meet the constantly 
operating shearing stresses. 

The rigid framework, with the interlocking arrangements, assure the homogeneity 














Pemeee ee LEY x SUEDEN LY 





of the reinforcement, and the weight of metal near the surface obviates contraction : 
cracks. HALIF AX EWN 
The Walker-Weston System ensures the reinforcement being in the same position 
ESTABLISHED 1867 


in the finished work as it is when placed in the way-bed before concreting. 


For Designs and Estimates apply to the Patentees and Manufacturers 


THE WALKER-WESTON COMPANY, LTD.., 
Empire House, 7, Wormwood Street, London, E.C.2. 
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FLEXIBLE 


STEEL WIRE ROPES 


CRANES, DERRICKS, HAULAGE, 
SUSPENSION-BRIDGES, CABLE-TRAMWAYS, 


ALL ENCINEERING PURPOSES. 


BLOCKS. 
PULLEYS. 
CRAB-WINCHES, 
&c. Ec. 





Talbot-Stead 
Tube Co. Ltd. 


BIRCHILLS, WALSALL. 
Telegrams: “Talbot Walsall.’ 


B U LLI VAN TS Telephones: 276 & 277. 
ENGINEERING & CONTRACTING G.I- 
sah me SOLID DRAWN STEEL TUBES 


nsavsreneo orrices: 72, MARK LANE, LONDON,E.C.3. || BRIGHT DRAWN STEEL BARS 


works: MILLWALL, LONDON, €E.14. 
Et eT tun, : “eenaneiiee- eae PROMPT DELIVERY. HIGHEST POSSIBLE QUALITY 
Chemical and Physical Laboratory Control. 
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; Sawing 
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Horizontal Co d-sawing 


Machines. 
_ Band Sawing Machines. 
Flush-side Sawing Machines 


for Steel Foundri 
es e Friction Sawing 
ines. 






Hot-sawing Machines. 
Saw-sharpening Machines. 


Clifton wd Baird 


EMPRESS WORKS, JOHNSTONE, SCOTLAND. 


{Branch Offiees : 
ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD. 
LONDON, BIRMINGHAM, MANCHESTER, NEWCASTLE, 
BRISTOL, SHEFFIELD, LEEDS, ete. 
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we Econom ical re 





544a Set of 5 thin tough 
STEEL SPANNERS of 
guaranteed quality. | Grip 
range varies from fin. to din. 
Whitworth, and jin. and 
igin. across flats, 


Oxy., 5/6. Plated, 8/6 per set. 


————— SS a 
[rz Sa 


TERRY’ 


are Specialists for Specialists. 




















| 
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UR quality is standardised and 
uniform. We have given valuable 
time in studying out, and money in 

building up systems which safeguard 
quality. 


Whether simple or intricate designs 
are needed—we are ready to guaran- 
tee our ability to serve you. If your 
work calls for a high degree of accuracy 
—we can accept it—for we are used 
to working to close tolerances. 


8’ Why not send us your samples or 
prints and let us quote > 


SO 


HERBERT TERRY & SONS, LTD., 


Manufacturers, | 
re 2 Est. 1855 
REDDITCH, ' 
tng. 
nike MARK Tel. 61 Redditci:. | 


No. 72, Reliable, strong, hardened and tempered 
STEEL w Driver. 
on: 


Br 
No. 1.—5in. long 6d. 9d. each. 
* <a a figs le Sh. fh 
o 3 Fee, ts 6d ey 
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BOILERS 


Yorkshire 
Lancashire 
Cornish 
Multitubular 
Vertical 


A Yorkshire Boiler 24ft. long will give the same evaporation 
for 9 cwts. of coal as a 30ft. Laneashire will give for 10 cwts.; this 
equals @ saving of 100 tons of coal per boiler per year. 


HOLDSWORTH & SONS, 


LTD. 





Sell 


With which és incorporated the Yorkshire Boiler Co. Lid. 


CROFT BOILER WORKS, 
LEEDS ROAD, 


BRADFORD. 


Londen Office: 34, Vitoria Street, Westminster, S.W. 1. 
Seuth Wales: Gorden Chambers, Queen Street, Cardiff. 
Sheffield Office: Prudential Buildings, Pinstone Street. 


LL. 







ITY 






















Railway Rolling Stock. 


GOODS WAGONS. 
PULLMAN CARS. 
PASSENGER COACHES. 


Drop Stampings and 
Steel Forgings, 





Steel C astings. 


CLAYTON Wacons, LTD., 
Associated “AB BEY wi oRKS, Ltd., 
LINCOLN. ... .. . . . ENGLAND 


"Grams: ‘‘ Abbey, Lincoln." "Phone: Lincoln 560. 
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Consouparen ConsTRUcTION Company, LyD. 


AMALGAMATING THE CONSTRUCTION DEPARTMENTS OF 


DICK, KERR & Co. Ltp. ano J. CG. WHITE & Go. Lto. 


UNDERTAKES CONSTRUCTION CONTRACTS OF ANY MAGNITUDE 
rage ee OR DESCRIPTION IN THE UNITED KINGDOM OR ABROAD. 9, CLOAK LANE, 


CITY 8176. 
Telegrams: Agents in Argentine, Australia, Brazil, China, Ecuador, Mexico, CANNON STREET, 


“SOLCONSTRU, 
endian sameed” New Zealand, United States, Uruguay, Venezuela, &c. &c. LONDON, E.C. 4. 
Also connections in all Countries. . 





CONTRACTS EXECUTED BY THE CONSTITUENT COMPANIES EXCEED £20,000,000. 

















BRADLEY & CRAVEN 


LIMITED, 


Established 1843. WAKEFIELD 


- PIONEERS OF .- .- - 


STIFF PLASTIC 
BRICK MAKING 
MACHINERY. 


Bricks produced by our latest impreved 
machines are of unequalled strength & finish. 
Ready for Immediate Delivery to Kiln. 


Highest Output - - - Highest Quality 














CHARGING BOXES Tue TEES SIDE BRIDGE & 


OF ALL DESC RESTO. 


eeectena oe. ENGINEERING WORKS Ld. 





Telegraphic Address: 


wa MIDDLESBROUGH.”’ MIDDLESBROUGH. 


MIDDLESBROUGH 21 & 22. 


























London Address: Telephone : 


15, VICTORIA STREET, LONDON, S.W. 1. 5 339 Victoria 

















CLAYTON, SON «& CO.. ee ae 


Telegrams—‘‘GAS, LEEDS.” ; net TO H.M. GOVERNMENT. ~ " Office—5, VICTORIA STREET, LONDON, 5.W. 1. 


WELDED AND RIVETTED STEEL PIPES. 
BOILERS. GAS PLANTS. TANKS For ol & WATER, &c. 
STRUCTURAL STEELWORK or every pEscRIPTION. 
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VACUUM BRAKE CoO., LTD., 


PATENT F CLASS, 
BOTTOM PAN SEPARATE CYLINDER 


ADVANTAGES. 

1. The PISTON can be removed from cylinder without taking the body of the 
cylinder down. 

2. The Patent REVERSIBLE RELEASE VALVE, the train pipe branch of which 
can be placed at any desired radia) position. 

3. The RELEASE VALVE is attached to the upper half of the cylinder casing out 
of the way of brake shaft lever. 

4. A GUIDE for ROLLING RING ensuring the latter returning to the resting groove. 





Variable Brake Power Arrangements for Maximum and Minimum Loads. 


am ff THE VACUUM BRAKE CO., LT: 


Telophone— 
Bank 5564. ' 3, 5, and 7, Old Queen Street, Westminster, LONDON, S.W. 1. 


GRESHAM & CRAVEN, Ltd., Manchester. _.... 











WRIGHTS 


Specialities: ENGINEERING Co. Ls 


WATE R S Cc FTE N = R S. “et Send for Catalogue. 
Greasy Water Purifiers. : 3 @) R G INGS N Rg STEEL. 


FEED WATER HEATERS. Rough or Finished Machined 


Types: Berryman and Straight Tube up to 12 tons. 


- STRUCTURAL W ke 
HEATER DETARTARISERS. Rivetted Pipes and — 


Grease Separators. COLLIERY PLANT. 


CALORIFIERS ror att purposes. Headgears, Cages, Keps. 
Sand Filters, &c. =a a s- WO) oto OO) 4d AO) ote) 


Detaching Hoc Hooks. 


STAFFS ax. 


57, BISHOPSGATE, LONDON. 
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A . ae) Bn —a Te eee RG fs, frre Also Manufacturers 
« a ane! Ie hishss WAZ i Hes “Yeas 2 ve | IRON & STEEL BARS i N G S 
pres re ae ss, y BE (Numerous’seetions). Catalogue free 
q¢ *t ¢ i 
i PLAIN AND ORNAMENTAL FENCING, ano GATES, ac. 
bs J Aleo Black and Bright Belts and Nuts, Railway and Tramway Fastenings, &c. - 








JONES & BAYLISS, L°. 
AY LISS. ° WOLVERHAMPTON 
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TAYLOR & HUBBARD, KENT STREET WORKS, 
LEICESTER. 


Telephone : 575. 
Telegrams : ‘‘ Lifting, Leicester.” 
Code: A BC, 5th Edition. 








Makers of 
Steam and Electric 
Cranes, 


Grabs, Navvies, 


Steam Jib Crane on shunt- : eee oe ‘ ae a é ° 
ilar Uh elt wel | ©* Excavating Machinery, 


axle boxes. Steam Loco Jib Crane with tall undercarriage, 


enabling material to be stacked close to the track 


Land Dr edgers, Etc. without fouling the revolving super-structure. 


HMOoOIstTs 


Reversing or Non-Reversing; Steam or Air Operated 
WITH MILD STEEL FRAMES. 


CYLINDERS from 4in. to 8in. Diameter. 
SINGLE OR DOUBLE DRUMS. 


SANDYCROFT LT". 


LONDON anv CHESTER. 














LONDON OFFICE: 4, BROAD STREET PLACE, E.C. 2. 
Makers of Mining & Electrical Machinery. 


ROSE, DOWNS & “THOMPSON, DREDGERS and 
OIL MILLS. HULL, LONDON, AND iaiuesaaiaa EXCAVATORS. 














LLEWELLIN Machine 


BRISTOL. 


Makers o. 


BRITISH 
TIME RECORDERS 
all types. 


WATCHMAN’S WATCHES. 


Send for Lists. 








RESPONSIBLE AGENTS REQUIRED WHERE NOT |, REPRESENTED. 


PECKETT & SONS, Lid., Bristol 


Telegrams—PECKETT, BRISTOL. 


TANK 
“LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 











FULL PARTICULARS ON APPLICATION. 
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"RRAMPTON| 
1B] - CHAINS - JA) 









The high degree of efficiency which Chain Gearing affords and maintains in use, 
and its adaptability to conditi in respect of Speed ratios, Shaft centre distances, 
Nature of load and power to be tr.nsmitted, Temperature, Humidity, etc, are points 
for the consileration of Engineers and Power Users when designing or installing 
power plant. 

Our experience of over 30 years in the manufacture of chains and chain wheels for the 
transmission of power is at the disposal of those who consult us for advice or estimates, 
and any recommendations which we make in consultation can be relied upon tobe the 
most economical with due regard to the efficiency and serviceable life of the application. 
In our own interests we never recommend an application of chain cearing unless it will 
best serve the interests of our clients. 





























Your inquiries are invited. 


An application of ‘ BRAMPTON * Inverted BRAMPTON BROS.., LTD., 


Tooth Type Chain for transmitting 110 All-Geared Lath ted by ‘‘ BRAMPTON ’’ 
H.P. at 1650ft. per minute from Motor to “d Tooth ‘Type ‘Cle - 


= Inverted Tooth T Chain. Chain speed 
Line Shaft. Oliver Street Works, BIRMINGHAM. (Oak peraiane mv 


( Use and recommend ‘‘ BRAMPTON ” Heavy Roller Chains; 


for the Final Transmission on Lorries, Vans, Wagons, jn” 


Oi Oo.” == 5-55 -- > | 
i eS ] 















































Were? PIPES 








Firebox and 
Special Pirates. 


ref 


<i 


ep) DYE” ‘ 


% 
M.S 

a Sit toe 
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41 OSWALD STREET, GLASGOW. 








BOLLING & LOWE, Ltd., 7oortrZT= 


e * ON, LONDON. 
Eawpngers and Merehante (ee er omen ccd ads Lb. ab emtausia Telnmpands taabene ont Western alle 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &e. Agents for Fereign Governments, 
bd PLANS AND ESTIMATES  ** * RZ etpuen ot T 











Machinery, Tools, Railway & Tramway Materials, Portable Railway, Mining & Contractors’ Plant. 


Steeks ef New amd Gidmtlw Defeetiwe Baila. 
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HALDEN NEW PATTERN BRITISH-MADE 


DRAWING INSTRUMENTS 


FINEST QUALITY AND FINISH 
BRITISH THROUGHOUT 


These Instruments were firsi manufactured at the request of a 
Government Departmental Committee to meet the demands of - 
Miniatry of Munitions. 


The design has lately been considerably improved, and our extensive 
modern plant is now turning out large quantities. 











They are supplied loose or in a variety of Cases to suit either the 
Technical Student or the fully qualified Draughtsman. 








bine: Gabo Gant. Fully Illustrated List and Quotations on request, 


J. HALDEN & CO., LTD. (%), 8, Albert Square, Manchester. ; 


Depots—LONDON, NEWCASTLE-ON-TYNE, BIRMINGHAM, GLASGOW, and LEEDS. N e100, HALE ser _| LF. 
o. ET. 











GIBBONS BROS. L™ DUDLEY. 


Contractors to ADMIRALTY and WAR OFFICE. Vélsghone—@ GUbLaY, 








Telegrams—‘' GIBBONS, LOWER GORNAL. 





PATENTEES ann BUILDERS 


REGENERATIVE MUFFLES & FURNACES 


ALL ENGINEERING WORK. 


S55 SSSSSSSSSSSTSSSSSSSSSSSSSSSSSSSESSSSESSSSSSESS TSSSSESSSSSSSSSLSSE 


FOR TIME SAVING and EASE OF CONTROL 




















a quick and simultaneous release of the brakes is necessary. 


LONG TRAINS 


cannot be controlled without this feature, otherwise shock, serious damage and delays will always occur. 


é 
COMPRESSED AIR BRAKES 
a 
re 
5 


— are the only type embodying this function. — 


THE BRITISH AIR BRAKE COMPANY, Ld. 


B 

a : 64, Victoria Street, Westminster, S.W. 1. 

g Managing, Birosiet Works :—SLOUGH. 
] 


JAMES W. CROSS. 
Telephone: VICTORIA 4739. Telegrams: TRIPVALBRA SOWEST. 


4) 
S&SoSSSSSSSSS SSSSSSSSSSSESSSSSSSSSSSS USSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


ENGINE Go., Lro., BRISTOL. 
LOCOMOTIVES 


IN STOCK AND PROGRESS. 


























a @ 
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GRESHAM’S PATENT one as. 


Hot Water , Largest 
and 
Injectors Oldest 
for Makers of 
7 : Injectors 
dealing with water in the 
ye Kingdom. 
up to 140 deg. Se a 
Every 
with Class of 
Injector 
180 lb. pressure. Made. 


GRESHAM & CRAVEN, LTD., MANCHESTER. 


LONDON—110, Cannon St., E.C. GLASGOW—W. Lester & Son, 11, West Regent St. NEWCASTLE-ON-TYNE—Tangyes, Ltd. PARIS—W. Strapp, 15, Rue de Madrid 


‘BEYER, PEACOCK & CO., Ld. 


London > a aa nt08. aw Go rton Foundry, M AN CH ESTER. Works Telegraphic Address—LOCO, GORTON. 


15, Dean’s Yard, W' Telephone Nos. 255 Manchester. 


; . 
Tel. Address—FOLGORE, VIC, LONDON ESTABLISHED IN 1854. 5640, Gen’l Manager and Secretary. 
Tel. No.—8987 Vietoria. 


LOCOMOTIVE ENGINES 


FOR ALL PURPOSES AND GAUGES. 


GARRATT PATENT EMERY GRINDING MACHINES 
articuLaTeD LocomoTves, ALSO MACHINE TOOLS. A SPECIALITY. 


WITH OR WITHOUT ELECTRICAL DRIVE. 
WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 


STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 


THE ISGA FOUNDRY C°....\\i:. 
"LTD. MON. 


LONDON OFFICE: 53, VICTORIA STREET, S.W Telegraphic Address 


a (SCA, VIC. LONDON: ISCA, NEWPORT. 
SL SS 














Telegraphic Address—BRAKE, MANCHESTER 
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STRIKING IN DIRECT ACTION 


Will get what you want—“PROFIT”’ 
if done by BLACKER HAMMERS. 


The only Mechanical Striker in the World. 
THOUSANDS IN USE. 


Cost of Smithing cut down 50 per cent. 














Write for Testimonials and Prices to— 


BLACKER Ltd., Stalybridge. “=> 
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for Engineering an Work, Steel Wi 
Reds for R  Sring Gr Wire. - .e 
en er Rubber Tyres. 











Tinsley Steel, Iron and —~% Rope Works, SHEFFIELD 
Lendon Office : . Vieteria Street, & 
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TUT 


NO SYSTEM OF COAL FIRING 


CAN NEARLY COMPARE WITH 


BURDONS OIL-GAS SYSTEM, 


PROVING 

= COAL-GAS "Srren’ FIVE TIMES MORE COSTLY. 
- 

I 




















Heat your Save thousands 


Billets for TRY AN D PROVE. a year per 


Furnace. 








2/6 per ton. 











BURDONS (K) LIMITED, Caldervale Works, BELLSHILL, near GLASGOW. 
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VWAR_ WINNERS? 


i” Merchanf Transporfs gallanfly did 
Thar bif during fhe War, & fher ulilify 














was greafly improved , by the rapid LP, 
handling of cargoes by BUTTERS Cranes, ff of 








which were employed in Allied _porls from 


France fo Mesopolamia 


Sbutters Bros. 6 f° 


CRANE SPECIALISTS 
MACLELLAN OF GLASGOW. 
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Steel Manufacturers, [ronmasters, 
Shipbuilders & Marine Engineers. 


FORGINGS ‘SHIPBUILDING 
For Turbines or Engines of the Passenger and Cargo Vessels up to 
largest dimensions. the largest size and power. 


SPRINGS TOOL STEELS 
Laminated, Spiral, Conical or Volute. Atlas Self Hard, High-Speed & Carbon. 


TYRES and AXLES CASTINGS, STEEL, 
For Locomotives, Coaches, Wagons, of all descriptions up to 2 tons in 
and Tramway Cars. weight. 


ATLAS WORKS, SHEFFIELD, and CLYDEBANK, nr. GLASGOW. 


London Offices - - - - pom The - Sanctuary, Westminster, S.W. 
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6000 Tone Hydraulic Forging Presa at Atlas Worke — 
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| DAVID COLVILLE & SONS Lo. 


GLENGARNOCK IRON & or WORKS, CLYDEBRIDGE STEEL WORKS, 


GLENGARNOCK. CAMBUSLANG. 
DALZELL STEEL & IRON WORKS, .MOTHERWELL. . 


IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 
yor. @NROME BRAND, NICKEL AND ALLOY STEEL. 
















EARLY DELIVERY  . [ie - VACUUM 


OF 


SEMI-PORTABLE (a) Me ee) _ igus PUMPS. 


SETS, ee ve: Waa 
as illustrated. ys ee - 4 i " c é tea « vi BLOWERS. 












QU RT Epes 


Capacity : 130 c.f. free air per min. = : a ’ — : EXHAUSTERS 


Working Pressure : 100 Ibs. per sq. in. 


LACY - HULBERT Lrp: 


Pneumatic Engineers. 91, Victoria Street, London, S.W. 1. 
And BOREAS WORKS, BEDDINGTON, CROYDON. 


H. MUNZING LTD. © vere. 90296. union st. London, SE.1. 


SOLE AGENTS. 
WALWORTH MANUFACTURING CO., BOSTON. 

























































THE GENUINE WALWORTH STILLSON WRENCH is superior to any other pipe wrench in four essential 
i features, STRENGTH, DURABILITY, Quick Adjustment, and Rapidity of Action. 
= BE SURE THE WRENCH BEARS THE ABOVE TRADE MARK. 
got PONTIFEX & WOOD, LITD., 
: ' 4 = Removed from Farringdon Works,’Shoe Lane, London, to 
3 \ : — UNION FOUNDRY, 
: ee i —_i  . DERBY. 
E i.) ae’ i au = 5 E 
— ra ae ees COPPERSMITHS 
3 — 7 W Makers of ‘all "kinds of 
3 LL Copper Work for Brewers 
E and Distillers. 
: Milk Condensing Plants. 











LONDON OFFICE: 175 to 177, SALISBURY HOUSE, E.C, 





—————— 
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WE ARE STILL MAKING 
BRITISH MADE. 


(improved Type.) OUR IMPROVED TYPE 


GRIDLEY AUTOMATIC 
TURRET MACHINES 


They are always reliable and 
accurate for Bar Work, particu- 
larly heavy turning, drilling and 
reaming. We can offer good 
delivery, on 2:, 34, and 4: inch 
Machines. 





Let us send you list 
G.A. 29 and 31—which 
explains fully. 








Illustration shows a 4tin. Machine. CR AVEN BROS. 


British Made. :: Improved Type. (MANCHESTER,) LTD. 


VAUXHALL WORKS, 
REDDISH, STOCKPORT. 


Telephone: Heaton Moor 421, 
Telegrams : ‘‘ Craven, Reddish."’ 

















| THe KILMARNOCK ENGINEERING COMPANY. 


HEAD OFFICE: WORKS: | 
10, COLEMAN STREET, BRITANNIA WORKS, | 


LONDON, E.C. 2. cis Shes den N.B. 
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DEPARTMENTS :— 
MAcHINERY. ENcINEERS’ Toots. ELecTRICAL PLANT. 










BOILERS & TANKS. PIG IRON. 


SGRAP IRON & STEEL 


OBSOLETE TONNAGE. 
DISMANTLING. 


OLD METALS. 


COAL. COKE. 
MINERALS. 






















CHARLTON ) 
TINSLEY | eetield. 















SILVERTOWN. 
PRESTON. MORECAMBE. 
BRITON-FERRY. SWANSEA. 
WISHAW. 

















| 


London City Office: 18, BILLITER STREET, E.C. 3. 

















BUTLER PLANERS, SHAPERS & SLOTTERS 


Will give you 
Maximum Production with minimum trouble. and worry. 













A real 


Robust, 
Powerfu! : High 
and == . ee 
Easy to : seca production 
Manipulate — a = Machine. 








24in./26In. Double Headed Shaper ot latest design. 


All our Traverse Head Shapers have{now Quick Power adjustment to Headstocks. 
This great improvement, combined with our single pulley Whitworth Motion Drive, 
puts our machines well ahead of Competition. 


THE BUTLER MACHINE TOOL CO. LTD. 


Telegrams: Butler, Halitax, Victoria Iron Wor ks, HALIF AX. Telephone: No. 1013. 
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DUE to the excellent 

turning effort and 
good governing obtain- 
able, the ‘ National’’ 
Vertical }Tandem Gas 
Engine is particularly 
suitable for driving elec- 
trical generators, both 
A.C. and D.C. 


Briefly, the advantages 
of this engine are : 
Low fuel and oil con- 
sumption. 
Regularity of speed. 
Reliability. 
Ease in starting. 
Small floor space 
occupied. 


~ 


aS : = a — os | i > ; “ut 
Se _—— : : We solicit your enquiries, 
| 7 G Ss 3, [ell T= COMPany LTD. 


TELEPHONE: 
ASHTON TON-WNDER-LYNE fel), Je NO 425 ASMTON-ULYNE, 
TE “ 
“NATIONAL, ASHTON-U-LYNE” 


























RICHARDSONS, WESTGARTH & CO. 


HARTLEPOOL—MIDDLESBROUGH—SUNDERLAND. 


[SUPPLY AT SEA [CONTRAFLO| 
| FROM MAIN | AUXILIARY | 


| CIRCULATING PUMP} | CONDENSER | 


s | ; 


= 4 


< 
MAIN | . CHRQULATING 
fpr PN WATER SUPPLY 
rure| ~ 

| Frecseawn | 

















| 
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\) 
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THE CONTRAFLO SYSTEM FOR SHIPS FITTED WITH MAIN RECIPROCATING ENCINES 


i JET, the MAIN CONDENSER, 
ing exhaust or low pressure steam. in the STEAM ’ aaa 
the OEE ne eT CIRCULATING PUMP can be made SMALLER and CHEAPER, and for a given vacuu 
tantially HIGHER HOTWELL TEMPERATURE can be obtained at sea. 


Over ONE HUNDRED STEAMSHIPS have been completed or are on order. 
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Before you add 


that extra length of Chimney Stack 





may we point out that to produce Draught by that means 
requires 207, to 25% of the total heat units in the fuel. 


But with the 


SireecQ 


- 
¢ . 


Induced Draft | System 


the running cost would not exceed 1% to 2% of the total 
steam generated. 


This system is positive; it is absolutely independent of atmospheric conditions ; low grade 
fuel may be used, and the waste heat going to atmosphere reduced to a minimum by “means” of 
superheaters and economisers. 


LET US SEND YOU PARTICULARS. 


DAVIDSON & CO., LIMITED, 


Sirocco Engineering Works, 
BELFAST. 











Fitted with Sulliv 
Perfect Balance. ea. wi ullivan 
Plate Valves. 


Large Intercooler. 
Working Parts Readily 


Sma!i Foundations. A ibl 
ccessible. 


ates 
Pe 


SULLIVAN ANGLE 
COMPOUND AIR COMPRESSORS 


(for belt drive or direct connection to electric motor) present remarkable advantages in balance, power consumption and long life over 


horizontal or vertical types. Prompt delivery is offered. Send for Catalogue 2575-S describing these machines fully. 


Agents for Sullivan Air Compressors for 


SULLIVAN MACHINERY COMPANY _ _ sorrmunser:ano ano vurnam: 


(Established 1850), CRAGG & COMPANY, 


12, Grey Street, 


SALISBURY HOUSE, LONDON, E.C..2. Newcastle-on-Tyne. 
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ANCHESTER, S.E. 


THE N POWER Pump 


Horizontal Treble Ram. 





The MANCHESTER DONKEY aenals Pomp FR AN K DE ARN & C9? ig 


Single Acting Double Acting PEARNS CAMERON TYPE Pump 


Telephone 
N°2289.Central 


Telegrams 
“PUMPS” Manchester. 


Vertical- Treble Ram. Single Ram. Double Ram. 


London 49, Queen Victoria St.,E.C. Glasgow: P. & W. Maclellan, Ltd., 129, Trongate. | Newcastle-on-Tyne: Lindsay & Ward, 90, Pilgrim St. 


CATALOGUES SHOWING VARIOUS CLASSES OF PUMPS MANUFACTURED BY US CAN BE HAD ON APPLICATION. 




















Power and the Right Material. 





What are you 
paying for when 
you buy belting 





























Pu t a B Se ] t as So much leather > So much rubber? So much 


canvas? Not if you understand the belting 


Good as this on problem correctly. 
Your Main Drive. You're paying for the ability to transmit a 


certain amount of power a certain distance, over 
as long a period as possible. 


. : Therefore, belt buying is a matter of buying 
John Tullis & Son Lid., power transmission economically. 


Belting Specialists ; 
age : And we would suggest that you compare prices 


St. Ann’s Works, Glasgow. on this basis :—what will be the cost of each 
belt horse-power delivered per year of service > 


Don’t forget the time element! The power 
Transmitter which fulfils these requirements is 


WANTS, * vw e YUNA 
‘Lall 1S. 


LEATHER BELTING 


Telephone—BRIDGETON 1205-6-7-8 
(Private Branch Exchange). 



































Dec. 31, 1920 THE ENGINEER 


PUMPS 


/- ALL PURPOSES 


PUNCHING and SHEARING 
MACHINES. 














JOHN CAMERON LTD. 
SALFORD, MANCHESTER. 


SINGLE RAM PUMP, — ESTABLISHED 1852. DOUBLE RAM PUMP. 


























MINING HIGH. SPEED 
AND TOOL iE STEEL’ 


STEEL A\\ CASTINGS 











King’s House, King Street, LONDON, E.C. 2. 3329. 
*Phone: Central 594, 595. 


‘legrams : —— . ’Phone : 
« Micissi THE MIRIS STEEL COMPANY, L*™” City 





W orks: NURSERY STREET, SHEFFIELD. Telegrams : ‘‘ Mirissimus.”’ 


——————— == —— 
. 
: @ 


GOVAN SHAFTING & ENGINEERING OO., LTD., GLASGOW. 
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Parsons’ Turbo - Alternator with 
Exciter, 3-phase, 6600 volts, 50 
periods, supplied to the Hackney 
Borough Council lectricity 
Works. 
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The Parsons’ Reaction Steam 
Turbine has been developed to a 
high degree of perfection and is 
unquestionably the most satisfac. 
tory and efficient prime mover for 
all large electrical units. 
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C. A. Panacee & CP L™ 


HEATON WORKS 


NEWCASTLE-ON-TYNE. 


London Office: 8, Victoria Street, S.W. 1. 
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WE HAVE IN STOCK 
A SELECTION OF CAPSTAN 
LATHES OF THE SIZE ILLUS- 
TRATED, WHICH WE CAN 
SUPPLY AS SHOWN, OR WITH 
CONE HEADSTOCK. 


THE AUTOMATIC CHUCK IS 
OPTIONAL, AND CAN BE RE- 





No. 6512 
63i 
with stsqnared tocar pa near i 2in. Patent PLAC ED BY A JAW CH UCK IF 
Automatic Chuck, with Bar Feed by weight. Chasing Saddle and SO DESI RED 





H. W. WARD & Co., Ltp., 


LIONEL STREET, 


BIRMINGHAM. 























THE ENGINEER Ixxxv 


ing Sets 











we 


! 


¥ gern 
3 eg 
$ ¥ 





We make 
High Lift Multi-Stage 
High Lift Single Stage 
Medium Lift 


and 


Low Lift 
Our Engineering Section will be glad 


to advise you in regard to any existing CENTRIFUGAL PUMPS 


or projected pumping installation. 


(fathers Plait 


Hydraulicz& Electrical Engineers 


Park Works MANCHESTER. 
London Office: Queen Anne's Chambers, S.W. 1 
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Manufacturers of cast steel valve 
bodies, general pressure work and 
engineering castings in Electric steel. 


Large repetition jobs a speciality. 


Allied Steel Makers 
and Founders Ltd. 


WORKS 
Braintree Castings Co., Braintree, Essex. 
The National Steel Foundry (1914) Ltd., 
even, Fife. 
Thwaites Bros., Ltd., Bradford, Yorks, 
BRANCH OFFICES 


Coventry: 29, Hertford Street. 
Newcastle-on-Tyne: 3, Saville Chambers, 
North St., Saville Row. 


Enquiries to Head Office : - an 
CENTRAL HOUSE, we a7 
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ALLAN, WHYTE & CO., Ltd. 


Wire Rope Makers, 
RUTHERGLEN, GLASGOW, SCOTLAND. 


SPECIALISE IN: 


$. 


d Windin 


Also Steam Shovels, Excavators and Dredges. 


No. |]. FLEXIBLE. ¢ Strands, 12 Wires. 


No. 2. SPEC. FLEXIBLE, 6 Strands, 24 Wires, 


No. 3. FLEXI 3LE. 6 Strands, 19 Wires. 


nes, Hoists, Sheerlegs, Winches and Capstan 
in specially flexible constructions. 


Cableways, Aerial Ropeways, Haulag 


WIRE ROPES * 
WIRE ROPES “ 








‘Ne. 6. COMPOUND CONSTRUCTION, @ Strands, 12 to 17 Wires, Langs Lay. 
Large Stocks available for immediate deliveries. 
Telegraphic Address: ‘‘ Ropery, Rutherglen." Telephones: 5165 Central & 2673 Bridgeton 


Loadon Offiee : 5, EAST INDIA AVENUE, LONDON, E.C.1. 
Telegrems : Alwhytrep. Led, Lendoa Telephone : 7860 A venus 


ls BRITISH “MANNESMANN | 


fi TUBE CO. LTD. 
4 iieisis ms) 
eanbon ; : 








WORTHINGTON-SIMPSON 


Limited. 
Head Office: QUEEN’S HOUSE, KINGSWAY, W.C. 2. 


Works : 
NEWARK-ON-TRENT, & 101, GROSVENOR ROAD, LONDON, S.W. 1 


Telephones : 
$048, 3048, 3060 HOLBORN. 


Telegrams and Cabies 
PUMPING, WESTCENT, LONDON 





MANUFACTURERS OF HIGH-CLASS 


PUMPING MACHINERY 


of all types and for every service. 





Complete Plants Installed 


For Waterworks, Sewage Works, and Mines. 


PERIODICAL INSPECTIONS 


of Machinery Undertaken and Reports Given. 
REPAIRS OF ALL KINDS EXECUTED. 


FIRE SUPPLIES of all descriptions. 





STEEL STRUCTURES 


ROOFS, BRIDGES, TANKS. 
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CLYDE STRUCTURAL IRON Co. Lo. 


CLYDESIDE IRON WORKS, 


SCOTSTOUN, 
GLASGOW. 


Telegrams: 
CORRUGATED, GLASGOW 


Telephones 
WESTERN 20652-29638. 
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THE GLEVELAND BRIDGE 


AND 


ENGINEERING CO. LTD. 
Bridge Builders and 


Constructional 












Engineers. 
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Victoria Falls Bridge over the Zambesi. 






LONDON OFFICE 123, PALL MALL, S.W. 1. 


HEAD OFFICE & WORKS - - DARLINGTON. 


TELEGRAMS :— 
CLEVELAND, DARLINGTON, 
CLEBRIDGE, LONDON. 






= 





TELEPHONE :— 
No. 2710 DARLINGTON, 
No. 3427 CENTRAL. 
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| Coal Economy 


Of vital interest to Steam users 
at the present juncture is the 
question of Coal Conservation. 


THE MUSGRAVE SYSTEM 


of mechanical draught as applied to 
Boilers permits of the use of a lower 
priced coal at a guaranteed saving in 
the fuel bill and maintains efficient 
combustion with the maximun results 


We also Manufacture 
FANS & HIGH-SPEED ENGINES for 
driving same to operate on Dust Ex- 
hausting, Drying or Ventilating Plants. 





COMPLETE PLANTS DESIGNED &INSTALLED 


Please send your enquiries, and expert advice and 
literature will be gladly supplied. 


Muscrave & Go., LTD., Engineers. 


BELFAST, 

MANCHESTER : 42, Deansgate. 
CARDIFF : 24, Queen St. 

LONDON : Sardinia House, Kingsway. 


Codes :—Linsmn’s A.B.O., 5th Edition ; 





Moserave, Housors. 


ENginagniva TeLEGRaPs, 2nd Edition. 


















SUT SPU 


Drilling, Boring 


Milling Machine 








PU 


heavy and powerful general purposes Machine 
weighing 4} tons. 


Spindle 3'/, in. diam., 24in. traverse, 6 feeds, and 
16 speeds through gear box. 


Worktable with ample traverses and Milling feed. 
Reasonable delivery. 


D. & J. Tullis, 


‘nn 
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~ 
Clydebank. 
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SOLE: PROPRIETORS - 
oNIGGERINO LFP,o 
302 & 302° Royal Liver Building, 

- 
9 LIVERPOOL. 


THE SUPREME PROTECTIVE COATING 


for All Descriptions of Iron and Steel Structural Work. 


For Girder Work, Bridges, Roofs, Ships’ Bunkers, Holds, 
Decks and Boiler Spaces, etc. 














Dries quickly with a Brilliant Black Glossy Moisture-proot 
Surface. 


Great Covering Capacity. 
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IF YOU NEED 
A PUMP— 


This booklet will unquestion- 

ably assist you in making the 

right selection. 

Contains a fund of interesting 

and valuable information on 

centrifugal pumps of every 

description from a small pump 

with fin. openings and a 

capacity of 10 gallons per 

minute to a 60in. pump with a capacity of 

100,000 gallons per minute. 

Also has descriptions of recent developments 

in the deep-well turbine centrifugal pump. 

A large number of styles of centrifugal 

pumps are illustrated and described, including pumps for water- 
works, irrigation, drainage, mine, fire-protection, quarry, dredge, 
hydraulic-giant, caisson, foundation, sump, trench, bilge, boiler- 
feed, condensing, street-flushing, and general purpose pumping. 
There are also a lot of highly informative tables, charts, &c., which 
will be found of great practical value both to the engineer and the 
prospective purchaser. Ask for Catalogue 149. It will be sent, 
post paid, to any address without Charge or obligation. 


THE AMERICAN WELL WORKS, 


AURORA, ILL. 
Export Office: 95, Liberty Street, New York. 
Chicago Office: First National Bank Building. 


« 


If {you ;jhave Compressed Air you can start right away and paint your Factory, 

Roofs, Girders, & undertake any General Painting with an immense economy. 

PROMPT DELIVERY OF SPRAYING SETS AS ABOVE CAN BE GIVEN. 
urther Particulars from the Makers :— 


The Airostyle & Lithos, Ltd., Engineers, 35, St. Bride St., London, E.C. 4. 
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SWINNEY BROS., LTD., || E. S. HINDLEY & SONS 


WORKS : 


IRONFOUNDERS & ENGINEERS, | BOURTON, DORSET. 
M orpeth, ‘Phone: Gillingham, Dorset 7. Sete 


11, Queen Victoria St., London, 














Telegrams: SWINNEY, MORPETH. 


pa Na 92 (2 Lines NORTHUMBERLAND. MAKERS OF 


VERTICAL HIGH SPEED 
ENGLOSED STEAM ENGINES 


SIMPLE 
AND 


COMPOUND 














For direct coupling to Dynamos, Pumps, | 
Fans, &c. 
Complete Lighting Sets in Stock or 
in Progress. 





TRADE MARK. 


Makers 


GRINDING MILLS, 


ALL SIZES. 


Send for Prices, Particulars and Catalogue. 


UOTATIONS GIVEN BY RETURN. 
‘ and Telegrams: Steamport, Cannon, London. London ’Phone: City 9804. 


PROMPT DELIWERIES. 
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TUNICA OCH DALLA 
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Elevated Steel Tanks| 


~~ * Our Specialty for Thirty Years 


| We design and build these struct- 
ures of any practicable dimensions 
| for Municipal Water Works sys- 
tems—Automatic Sprinkler instal- 
lations—Government and Provin- 
cial Institutions—Private Estates 
» | and Plantations—for Railroads and 

+| Hydraulic Power Developments. 








Continuous Operation in Any Climate 





fi Write for particulars on our 


Steel Tanks—for storage of water, oils, mo- 
lasses, pulp, alcohol and other iiquids. 


Steel Smoke Stacks—for factories, power 
plants, etc. 


Steel Flumes and Pipe Lines—for factory 
and Municipz! Service. 


Riveted Plate Metal Work of All Classes. 
Catalogue No. 70 mailed upon request. 
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FAY AUTOMATIC | 
LATHE : 


IN GREAT DEMAND! 


The Fourteen-inch Fay Automatic Lathe is especially 
adapted to handle lathe work held on centers or carried 
on arbors, and is largely used as a rapid and accurate 
Second Operation Machine for work previously ehucked 
on the turret lathe. 


It swings 14 inches over the bar, 11 inches over the 
carriage, and takes 17 inches between centres. 


It will turn up to 10 inches in length. 
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QuICcCK DELIVERY. 
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install a number of these Machines in §& 
your works and increase your orders : 
accordingly. 





’ 

1 
WRITE AT ONCE TO * 
= 

' 


Jones & Lamson Machine Co., 


9 & 10, Water Lane, Queen Victoria Street, 
LONDON E.C.4 


: Telephone Telegrams : 
i! CITY 722. TURRETORUM, CENT. 
ee a onan 














_ Immediate Deliveries 


Works at— 
Bridgeburg, Ontario 
Chicago, Illinois 
Greenville, Pennsylvania 











CANADIAN CHICAGO BRIDGE & IRON CO.,, Ltd. 
BRIDGEBURG, ONTARIO 


Associated with Chicago Bridge & Iron Works, Chicago, U. S.A. 
Cable Address, ‘‘Chibridge’’ 
a 














WALRUS LEATHER 





INHIDES AND STRIPS 





SOOKE 


TRADE MARK 


STANDARDIZED ENGLISH OAK TANNED 


DEPENDABLE LEATHER BELTING 


HEAVY MACHINE TOOLS 
MAIN DRIVES 


TEXTILE MACHINERY. 


HYDRAULIC LEATHERS, 
Raw-Hide MALLETS and Hide-faced HAMMERS, 
“‘ PLEXUS” Round Gut Machine Bands. 

Oak and Chrome Tanned Leather Hose. 
CRANE PIPES. MOTOR CLUTCH LININGS. 
Valve Leathers cut to Template. 
DRESSED BELLOWS HIDES, 
Biacksmiths’ Aprons, Hand Leathers, &c. 


E. J. COOKE, ’rzxocano, MANCHESTER. 


P.O. Boz Telephones : 
886. Central 1544, 





‘ HIDES, MAMOHESTEB.” 
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LTD., MANCHESTER 
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f 12 
| SIZES 


up to 


a | WIDE. 


— 


With foot. 
Operated 
clutch stop 
motion and 

im automatic 
| hold down, 


Moen GUILLOTINE SHEAR 


SHEARING MACHINES 








J.PARKiNsSON& SON. |THOMAS TURTON & SONS 


MANUFACTURERS OF 


DAVY BROS. L™® urucible ast steel a pring Steel 


SHEFFIELD. 
‘ENGINEERS AND ” BOILERMAKERS EN GIN E, CARRIAGE & WAGON 


a “BLAKE” 
PATENT 
MULTI- . 
TUBULAR 
BOILER. * 


SHIPLEY, ENGLAND. 




















THE BEST 7 st Arun wS 
waste HEAT daa iame OS SSE Cast Stee! Files & Hammers for Engineers 
THE MARKET. 2 





cece |e: | SHEAF WORKS, SHEFFIELD. 


FORGING wat Bee , 
PRESSES. Lendon Offfice—NORFOLK HOUSE, 1, LAURENCE POUNTNEY MILL, E.0, 4. 
he LANCASHIRE BOILERS, FLAT AND DISHED END 


igietae een ” an asiteeekie — TO Oft. DIAMETER. 
eoteaTIOn SSURES up to 200!bs. per sa. in. ST E, M C R N ES 
CHAMBER. MARINE BOILERS. A A 
HIGH-SPEED FORGING PRESSES. ° 
ROLLING MILLS AND STEEL WORKS MACHINERY. "se 
~~ ELECTRIC 
OVERHEAD CRANES. 

















A 


Special Advantages of ) 
m Des Revergen i= ¢ 


S compared with coal-fired furnaces, the Davis 
“ Revergen ” principle ensures : 








Telegrams : 


(r) Greater accuracy in control. 
“COLES, DERBY." 


(2) Greater speed in attaining the desired temperature. 
(3) Precise accuracy in the adjustment of the rate of heat Telephone: 
generation. 1266 DERBY 


Send for Facts & Figures- 


The Davis Furnace Company 
(Proprietors: The Davis Gas Stove Co Ltd) —— 
L DIAMOND-FOUNDRY:LUTON ) sda 


. . CRANE WORKS 


ON ADMIRALTY LIST. 


The ROLLED STEEL FORGE CO., Ltd, 


WiIsHAW. DANIELS’ 


ennui, a SUCTION GAS PLANTS 


MANUFAOTURERS OF a : 
Manhole and Sludge Hole Doors, eB TZ, Will work perfectly from full load to no load. 
Raised Manholes and Stand- i] ¥ 
pipes for Steam Boilers to with- } 1! 10-20 H.P. for one penny per hour. 
sures, Poy Board of Tables Liopd's, p. ; | 7 Simple. Reliable. Economical. 
British Corporation, and Bureau : 

Veritas requirements. 


due, Water Guinn ook so] Gee 7. A. & J. DANIELS, L1d., STROUD. Englanc. 


Fresh Water Tank Doors. Steel 
Forgings. 
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POWER WITH PRECISION, 


13in. Swing, THREE STEP 
CONE, 


DOUBLE BACK GEARED 


ENGINE LATHE. 





THE 





CROWTHORN GE this Lathe in YOUR 
Works and G , 
13in, LATHE. CREASED Preduction 


As supplied to the Leading Firms at home 
and abroad. 


Write for Price and Specification to the Makers: 


THE GROWTHORN ENGINEERING CO., LTD., 


ASHTON-UNDER-LYNE, ENGLAND. 


TELEPHONE 4 461 Ashton-under-Lyne. 
GRAMS ‘‘CROWTOOL,”’ Kehten- under-Lyne. 











“ROADCRAFT” 
Heavy Duty 4-Wheel ELECTRIC TRUCK 


AS STRONG AS A LOCOMOTIVE. 


Lack of Labour and Jn- 
creased Wages warrant the 
Installation of Labour 
Saving Appliances. 


“INSTALL 








May we send Specification and Particulars. 


ROADCRAFT, LTD., 89, CHEAPSIDE, LIVERPOOL. 
Telegrams—‘‘ Trojans, Liverpool.’’ Telephone—7516 Central. 

































GLENIFFER 


PARAFFIN 
MARINE 
MOTORS: 


10 to 75 H.P. 


marine ay 
























engineering job || FE 
GLENIFFER MOTORS LTD., "810, || 
Telegrams; ‘‘ GLENGINE, GLASGOW.” GLASGOW. = 


il 


HANDRAIL 
STANCHIONS. 








EDWIN RIGHARDS & SONS, LTD., 


- WEDNESBURY. 





Portway Works - 


TM oT 









SLE [RON DETACHABLE DORIVE CHAINS. 


EWART 
CHAINBELT Cot 
DERBY, ENGLAND. ¢ 


MAKERS OF 







ORIGINAL BRITISH 


DETACHABLE | 
DRIVE CHAINS & 
ELEVATOR BUCKETS 


THE ABOVE 


ARE MADE OF LEYS CELEBRATED 
a a = TRON DETACHABLE*s:ORIVE CHAINS. 


ORIVE CHAINS 











BALHQA SBISBWHOWLADO NOW! S1IaEwsaIIWSWN 


“BLACKHEART MALLEABLE IRON 


GOVERNING DIRECTOR 
MAJOR SIR GORDON LEY BART 
DIRECTORS 
en a (Oe) @) W.H. ATHERTON 
a a -  OF Se 


MALLEABLE IRON DETACHABLE 


‘SNIWHD 








ROADCRAET TRUCKS r : 

& EFFECT A RADICAL #1 Gyeoq by di 

CUT IN YOUR COSTS eae eS HENDRY 
AT ONCE!" at. Home and Abroad BELTING 











For Planing Machine, Lethe, 
and all classes of heavy Machine Tool 
Driving, HENDRYS’ new patent 
Flexible construction gives a peculiar 
Elasticity and Spring not found in 
any other Belting, and whicl acts 
as a cushion against heavy and 
irregular stresses, and reduce, stretch- 
ing and wear and tear to a minimum. 

The experience of the largest 
concerns at home and aboard ptoves 
that HENDRYS’ new patent Lam- 
inated Leather BELTING permits 
of higherspeeds, heavier cuts, steadier 
running, and an all round increase 


of output. Booklet on request. . ; 


JAMES HENDRY iro. 
252 Main St., Bridgeton, GLASGOW 





























MINT NUL ATL 


PERFECT SAFETY | 


“LARRAD” ¢ztY sOPATENT. 
LOCK = NUT 


a TT MTT 











PROVED 


the most. efficient and reliable 


LOCKNUT 


FOR ALL CLASSES OF ENGINEERING. 





No Bolt Too Large to be Safely Locked. 


ADOPTED BY ALL LEADING ENGINEERS. 


HOBDELL, WAY « CO., LID., 


124/7, MINORIES, LONDON, E. 1. 


Telegrams: “ Hobnails, London.” Telephone: Avenue 3810 


cc 
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SMOOTH- ON 


TRADE-MARK 


"7 BEWARE OF IMITATIONS. 


IRON CEMENTS 


Make permanent repairs of steam, water, or oil leaks on 
fron and steel castings, boilers, engines, tanks, etc. 


Every engineer and foundryman should 
have a copy of our new 144 page illus- 
trated instruction book. It is free. 


LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


CARDIFF. 
ye A. Pullen & » A. BE. —— & Co., 
58, Harleyford Road. t Bute Street. 
Lone aa h. GLASGOW. Lean & Co. 
Hickman, ow McLean 
ar 5 rites chapel I Road, E. 109 Main St., Bridgeton. 
LIVERPOOL. HEFFIELD. 
Mr. Jan bot Street. i= aS a, Ltd., . 
- ver Stree 
ESTER. 
tae Waltaey Wing Bt. Ww. wast peor , - 
Banal OO Co., Ltd., Hamblet Works. 


& Sons, Li 
5 Dewi, London 1 Road. BIRMINGHAM. 


HULU Messrs. Clark and Howard, 
J. P. Moffatt, 454, Anlaby Rd. 177, Corporation Street. 


WALTER P. NOTCUTT, LTD., 
8, White Street, Moorfields. LONDON, E.C. 








Standard arrangemente 
of Stationary Engines 
covering all requirements. 


Kelvin Engines 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol. 


For AIR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring a 
power unit of absolute dependability. :: : 





Write for Engine Catalogue No. 8. 


The Bergius Launch 
and Engine Co., Ltd., 


254, Dobbies Loan, GLASGOW. KELVIN 











Stern Wheel Steamers, 
Ocean Cable Steamers. 
Gold Dredgers. 


Bucket and Suction Dredgers 
of all sizes 


Telegrams: 
* LOBNITZ, 
RENFREW.” 


Sole Makers 
of Patent Rockbreaker 


amet for rock excavation under water without explosives. 











ESRIDGES - FJROOFS. 


ALEX® FINDLAY « C®- LTD. 
svucto7~? MOTHERWELL, Scotland. 


Endineers. 
Head Office: MOTHERWELIL, 
Lendon Office: 9, VICTORIA ST., 5.W. 








SPECIALITY: 
STAMPED STEEL 


ABO OODE 
4th & 5th 


<r 


NICKEL 


(Pure) 
Heat. -- Resists Corrosion. 
As strong as Steel. 


Stands 





In Washers, Ferrules, Joints, Nozzles, machined or in rough, 
also in Rod and Wire. 

For Superheated Steam Fittings, and in connection with Oil, 

Acid, Gas and Brewery Plant, and other technical purposes. 


Sole Manufacturer of the “ Hecnum” Ignition Tubes for Gas and 


Oil Engines. 


“ Hecnum” Electrical Resistance Wire. 


ARTHUR E. HECKFORD, 


BIRMINGHAM METAL WORKS, BIRMINGHAM. 











a 


|“ BITUMASTIC | 


(Reg. Trade Mark) . 
Solution Lasts Longer, Dries 
Quicker, & Covers a Greater Area 


than lead paints. 








‘* Bitumastic”’ Solution ¢ can : 
now be supplied in the 
following colours : — Red, 
Brown and Green. 


These coloured solutions 
possess the same durable 
qualities as the Black 
Solution, with the added 
advantage of colour. 


It will not crack or peel off, and 
is unaffected by sulphurous fumes. 


Its longer life prevents the need for 
frequent re-painting, and so effects 
a considerable saving. 














Aepeeene titi 


WAILES DOVE BITUMASTIC LIMITED, 


Newcastle-on-Tyne, London, Glasgow, Liverpool, Leeds, 
Hull, Manchester, Cardiff, Etc. 
a Telephones in Every Office. Telegrams: *‘ 


THE WELDLESS STEEL TUBE C0., 


Icknield Port Road, BIRMINGHAM. Ltda. 














BITUMASTIC.”’ 











r ESTABLISHED 1s72. 
CELDLESS) On: -Admiralty List Siuomen waceas. 
Patent Weldless Steel Tubes. 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, 
and General Engineering Purposes. 


TRADE MARK. 








CHILLED IRON DREDGER TUMBLERS 


Of all,Shapes and Sizes. Unsurpassed for Durability 
Can be supplied Bored ready to receive Shafts, or fitted 
complete with Shafts of highest quality Steel. 
Large numbers of our Chilled Iron Tumblers are in use in 
Dredgers in the Suez Canali and elsewhere. 


DREDCER LADDER ROLLERS & BUSHES 


Capstan Heads, Sheaves, &c. Propellers in Specia 
Toughened Iron. Chilled te Fi ire-bars, Corrugated or Plain 


MILLER & 00. LTD., LONDON'RD. FOUNDRY, EDINBURGH 


Cable and Telegraphic Address—" Miller, Edinburgh.” 

















EDITIONS ‘Fom.ay, Mormenwau..” 
Telegrams { “ Paragon, Lowpox 


FLOOR TROUGHING. 





TIP Telegrams: RAILWAY, DARLINGTON: 


=| WAGONS. 


MAIN LINE 
CONTRACTORS’ 

McLACHLAN & CO:, LTD., 
DARLINGTON. 


London Office— 
10, CANNON STREET, E.C. 























F. WIGGINS & SONS. 
| FOR INSULATION, oI, 


102, 108, and 104, Minories, LONDON. 


Phosphor Bronze, Gunmetal & Brass Castings. 


HIGH-CLASS STEAM FITTINGS. Nonth: Ehst ee 
Speciality—SHIPS’: DECK FITTINGS. Representative : 


JOHN M°ROBIE & SONS, °Svice'® cLASCOW | 3 


North Eastern Bank 
ers 
s3ROUGH 

On Admiralty List or CENTRAL 


Chamt 
MIDDLESE 
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GRAFTON & CO. 


CONTRACTORS TO H.M, GOVERNMENT 
ATLAS WORKS, 


BEDFORD. 


INIT 


Telegrams} 
@RAITOR, 


BEDFORD 








eecriptive List 


— en application. 


tiustrated D 





Ma Seer © zo sees Pie ing HP 


SILVER ‘MEDAL, cesses Exkibition, mang 1885. 
OLD MEDAL, PARIS, 1 

GRAND oes & GoLb MEDAL, Franco-British Exhibition, Loudon, 1908. 

GRAND PRIX, Buenos Aires Exhibition, 1910. 











HIGH GRADE STEEL CASTINGS. 


NICKEL & NICKEL CHROME STEELS. 





PICKLED, CLOSE ANNEALED STEEL 
SHEETS FOR DEEP STAMPING. 


IMMEDIATE DELI VERIES. 


IMPROVED ‘STEEL CO. LEP. 
GREAT BRIDGE ROLLING MILLS, 
STAFFS. Telephone $3 Tietos. 


: Singles, Tipton. 





Melting Dept.: 
TINSLEY WORKS, SHEFFIELD. 














—— 













AUTOMATIC 













BOILER HOUSE 

CONTROL 

APPLIANCES 
Now is the enable fewer men to do 
time to more work and do it better. 
a FUEL SAVED. 

AUTOMATIC RESULTS IMPROVED. 
APPLIANCES 











BOILER FEED REGULATORS, 
DAMPER REGULATORS, 
DRAFT REGULATORS & FEED PUMP GOVERNORS. 


CROSBY VALVE & ENGINEERING CO., LTD. 


41-2, Foley St., Great Portland St., LONDON, W.1. D417 





such as 
















There is a Great Demand 
for Competent 
Foundry Engineers. 





Engineers and other technically trained 

men will profit by ~ taking a Post 

Graduate Course in Iron and Steel 
Foundry Practice. Literature ? 


MCLAIN’S SYSTEM, Inc., 


814, Goldsmith Building, MILWAUKEE, WIS., U.S.A. 


ALLOY Ne. 01 
for 


AERO ENGINES. 


A high Tin Alloy 
combining maximum 
toughness with great 


strength. 


Ideal for High Speeds and heavy loads. 





Standard Alleys for all purposes—Alloys to Sample or Specification, 


FRY'S METAL FOUNDRY. 


Alse at « 
MANOHESTER, 
BRISTOL, 
GLASGOW, 


25-42, HOLLAND STREET, 
BLACKFRIARS, LONDON, 8.E. 1. 
Telephone Neo. Hop 4720 (Twe lines). 











T.A.: “Frymetales, Friars, Leadon.” DUBLIN. 














GROVER SPRING WASHERS 


WHY WASTE TIME AND MONEY ON 
FITTING PINS AND CASTLE NUTS ? 


WHEN 
Spring 


7 GROVE Lock Nut 
WASHERS 


SERVE THE SAME PURPOSE 
at HALF THE COST. 


BUT BEWARE OF IMITATIONS. 
THE GENUINE ARTICLE IS MANUFACTURED ONLY BY 


GROVER « CO., L™: 
BUFFALO INJECTOR. TRIPP’S METALLIC a 


FOR 





Britannia Works, Carpenters Rd., 
Stratford, LONDON, E. 165. 














Illustrated Catalogue 
with prices and full 
particulars of both | 
Wf} cla ses of Injector 
and Metallic Packing | 


on application. 





@ GREEN & BOULDING, LTD.. 


Telegrams—‘ TEMPERATURE.” Engineers. Telephone—12455 OgNTral 


28, NEW BRIDGE STREET, LONDON, E.C. 4. 


GIANT GRIFFIN MILL. 


40 loch Dic, 24 Inch Rell. 15,000 the. Crushing Effect. 

The Most Up-to-date Machine fer Grinding :— 
PORTLAND CEMENT, LIMESTONE, 
BASIC SLAG, PHOSPHATE ROCKS, 
COAL, COKE, ORES (ALL KINDS). 


COAL PULVERIZERS A SPECIALITY. 


Requiries ne auxiliary apparatus for finishing products. 
SATISFACTION GUARANTEED. 
Full Particulars om application te— 


BRADLEY PULVERIZER GO.,*” Pow2owr's.c. « 
WEBB & SON, ccomss) L** 


Tanners and nasi 
MANUFACTURERS OF 
OAK TANNED 




























12 
FIRST-CLASS 
AWARDS. 


Combs Tannery, 
STOWMARKET. 


PRICE LISTS & TERMS ON APPLICATION 
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SAVE FUEL 


nator boners |] ANArew Handyside 5 Co. Lta. 


which ensure a 


Hot WaterSupply Britannia Iron Works ros : Derby. 


any hour 


DAY OR NIGHT. sinehiasniaiaibieonans 
Made in 6 Sizes, MAKERS OF 


with or without 


Hot Closet. 


“ime” Grey lron Castings 


For Private Houses and. from Ilb. to 3 Tons. 


Works Canteens. 
R. JENKINS & Go., LTD., LOCOMOTIVE, DIESEL and MOTOR CYLINDERS 


ROTHERHAM. and similar Intricate Cored Castings a: Speciality. 





(Estab. 1856 ) 


CASTINGS 


FOR ENGINEERS 
UP TO 12 TONS. 


GEORGE JONES, Limited, : PATTERNS made for all classes of work 
seen A and to suit all types of Moulding Machines. 





ALL ORDERS MACHINE MOULDED WHERE POSSIBLE. 








KENYONS’ Patent Inter-stranded 


COTTON DRIVING ROPES 


Leovure on the ‘ Transmission of Power by Repes,” 
Post Frese. 


WILLIAM KENYON & SONS, LIMITED. 


CHAPEL FIELD WORKS, 
Tel. 44 (Ashton DUKINFIELD. near Manchester. 


ON ADMIRALTY & WAR OFFICE LISTS. Telograme—Handyside, Derby. 
Telephone—577 Derby (2 lines). 

















MAIDEN & CO.,Ld., HYDE, Cheshire 
In Stock er in an advanced state of progress. 
Screwins Machines for Pipes and Bolts, 
Stocks, Dies, Taps, Cutters, Vices, Wrenches, &c. 


Write for Particulars. 
See illustrated advt. on page 100 Dec. 24 








TELEGRAMS: men ABC. 
CODE :~ 51" Ep aad 


a few good s peateae 


MASON BROS., ot pe RANP COTTON ROPES FOR EVERY 
i: -8-4, felel, | STREET, LEICESTER, ENG. We SS REE oR PU RPOSE & EVERY TRADE. 


IN COILS OF 1000 Fr. ONE LENGTH. 
S.LEDRAY & SONS, StAnns Mills, Kirkstall, LEEDS. 


— 
= 
EGRATORS, COKE BREA ERS, Bom ee — DIA. 
K M TAR —_— 
DISINTEGRA ATORS, erery descriptor of al aV4 db) ARE @ 
_> 
arr Seeman and mith Engine: th =a (So. RR ite 5 F RO UNSURPASS fap) 
ones to offer : 




















Giywe Encineerine Co. Lo. 10 C0 Vi OT VE ¢ 
TA ORS 6 SE = 


STEAM TRAPS, ae. 


Telephones: 4078 Gity. Tel Mancb 
84, MARKET STREET, MANCHESTER 
7, oon curren oo, mw MANNING, WARDLE & CO.,LTD. 


Phenix Works, Johnstone, Scetland. 
Manvfacturers of 


COIL FRICTION CLUTCHES BOYNE ENGINE WORKS, LEEDS. 
For ali Purposes, Powers, and Speeds. % 
pe nemo Aen poss < seerhand Makers of Locomotive Engines for any width of gauge and various purposes. Also makers of Internal Combustion (Petrol) Locomotives. 
See Illustrated Advertisement last week & next. | Materials and werkmanship of the best quality. Tank Engines up to 18in. cylinders, on four or six wheels, always in stock or in progress 
Specifications, Photes and Prices on application, and special designs sent on receipt of particulars of requirements. 


be POWNLIE. oN UREN? LONDON OFFICE: Mr. H. J. Heagerty, Blenheim Mansions, Broadway, Westminster, S.W. 1. 

















STRUCTURAL 


POSSILPARK GLASGOW. 


See illustrated Savetinanaet last and 


<a FICIENCY ¥ : Uh) SI TABLE 
Heating & Ventilating| BaaAee mn : 


Po 


DUST EXHAUSTING, DRYING, &c., “i A) tilt uP PATENT h| POSSIBLE 


E ; ; MAXIMUM | i Hut: arses 
XPERTS. KEEN PRICES RELIABILITY, Hat i PEQUIREMENTS 
W.E. BROWNING &CO., HH Hy i AE tt ; 
Cowley Works, Leytonstone, E. Hist é ili 
* 


BROWN BROS. & CO., LTD. Poe, TLANMORE WORKS, 
EDINBURGH, " DRIVEN. - LLANELLY, : 















































MANUFACTURERS OF STEERING GEARS 
(Steam, Hydraulic and Electro-Hydraulic). 


TELEMOTORS, HYDRAULIC CARGO GEAR, 
REVERSING ENGINES, etc. 


Bee our illustrated advertisement in alternate weeks 








bee 





a ee 
Pete I ee ee fe 


xCV 
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— 


| Thirty (4-8-2) MOUNTAIN TYPE locomotives recently constructed for the South African Railways, conspicuous 


| for their exceptional weight and steaming capacity. These locomotives are built in accordance with the Railway's 


Representatives in all principal cities. 


THE BALDWIN LOCOMOTIVE WORKS 


54, Visora stro, s.w.t. PHILADELPHIA, U.S.A. — ee 











$$ —$—$—- __________ 

















JOHN STIRK & SONS, 


LIMITED, 


(Est. 1866) H ALIFAX. 


Sole Foreign and Colonial Agents— 
ALFRED HERBERT, Ltd. 

















THREE LINES. 


PLANERS 
HILOPLANES 
BORING MILLS 




















The “HILOPLANE” 


STANDS FOR 
HIGHEST irricexcy. 
LOWEST iiwrenance 








UTMOST fauny° 
































design and specifications—with plate frames, Belpaire type boilers and copper fireboxes, especially adapted in regions | 
where alkali water must be relied upon. The total weight of 310,000 lb. is carried on a gauge of 3ft. 6in. track. | 


Specity— 
JOHN GIBBS & SONS 
“PEERLESS” 


Blower & Exhaust 
FANS te‘ciccppoinea. 


SEND FOR CATALOGUE 
724, Duke Street, 
Liverpool. 

For large advt., see Dec. 24 



























ee mR T 


i 


RAMS & HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 
JOHN BLAKE lL”: 
ACCRINGTON. LANCS, 


The Steam Cylinder Lubricator Co., Ltd. 


Lower Broughton, Manchester. 
SOLE MAKERS OF 
Adams and Grandison’s 


PATENT SIGHT FEED LUBRICATORS, 
also STEAM KETTLES for Canteens, Ships, etc. 











LOUDON BROTHERS, Ltd 


JOHNSTONE. 
Makers of Highest Class Machine Tools. 


Sse illustrated advertisement issueef Dec. 3rd, 














om | Atercan’ \ 
ater yuc LCL — 


PECLER BROS. “=r.” 


BRIDGETON SMELTING WORKS, 
Sordneuk Street, BRIDGETON. 


Regd. Office : 54, Brown Street, GLASGOW 
STONE AND As 
ENG 











COAL 





CRU SHER? 


GOODWIN BARSBY&C° 








usE 
EMPIRE’ AUTOMATIC CONTROL 
GEAR. 
See Display ‘Advert., page 106, Dec. 10. 


E.cectric Controt Kaimited 
GLASGoOow. 


STON EBREAKERS, 


Crushing Rolls, 
Screens, Elevators, and Conveyors. 


Complete Plants for pny Ss ng or Macadam are 
ROBERT BROADBENT & SON, 


Phenix Ironworks, nr & som, & 
Telephone No. 296. Tel. Address—Broadbent, Stalybridge. 


SPARKING PLUGS 


Fer Internal Combustion Engines. 
See advt., page 109, December 24th. 
































Jd W. JACKMAN & CO., Ld. 


Vulcan Works, MANCHESTER. 


FOUNDRY PLANT 








NEW WOODEN HUTS. 


Dwellings, Bungalows, Offices, Werkshops, 
Motor Car Houses, Pavilions, Stables, Stores, 
Canteens, Greenhouses, Frames, Hea’ 
Ap ratus, Rustic Work, Barrows, Stoves. 
As tos Sheets , Poultry Ap’ liances of > 
ortieultural, Win- 










NHN” 


every description, G 
dow and agen a 


Illustrated List Pest Free. 


© T. BATH & CO.4,38 SAVOY St; 
EFFICIENCY. ECONOMY. 


I you require both, specify and adopt 
THE “MENNO” 
COMPRESSED AIR GREASEOUP. 


Constaat lubrication over long periods. 
Will save its own cost in 8 few weeks, 
Any number sent for trie! without obligation to purchase 


THE ‘‘MENNO’ COMPRESSED AIR — 
1, LEEDS PLACE, 
TOLLINGTON PARK 
Phone : North 178, LONDON, N. + 


} LULL | 
————— 
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KORTING BROS. 


(1917) LTD. 
27, SHAFTESBURY AVENUE, W.1. 





Multijet Ejector Condensers for 
High Vacua. 


Water Cooling Plants. 
Universal Injectors. 
Steamjet Elevators and Silent 
Water Heaters. 
Gasproducer Blowers and all 
Steamjet and Waterjet Apparatus. 


Gilled Pipes and Complete 


Heating Plants. 
Condenser, Awarded 
—GOLD MEDAIL— Spray-Nozzles. 
At Franco-British Exhibition, 1908. 


AIDS to PATTERN SHOP EFFICIENCY, 


White Metal Letters and Figures—Quick and whet 





Plug and Socket Dowels, 
Leather Fillet, 
Liquid Glue, 
Pattern Varnish. 





THE OLDEST & LARGEST 

MAKERS OF PATTERN 

SHOP EQUIPMENT IN THE 
WORLD. 











COMPLETE CATALOGUE and Samples of Dowels, Fillet, Pattern Letters, &c., on request 
J.W. & C.J. PHILLIPS, crv. 


23, COLLEGE HILL, CANNON STREET, LONDON, E.C.4. 
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W. SISSON & 6°. 


” ENGINEERS, 


GLOUCESTER, 


England. 





Tels. : “* Sisson, Gloucester.” 
Cables : Sisson, Gloucester, Eng. 
Tel. No. 57. Code A.B.C. 5th Ed. 


Makers of 
HIGH SPEED ENCLOSED. & 
MARINE STEAM ENGINES. 























A TESTIMONIAL. 


Below we quote an extract from a letter recently received 
by us from the Technical Dept. of the Maypole Mar. 
garine Works, Limited, Southall,. Middlesex :— 


“When properly applied, this material is superior 
to ordinary paint, and does not deteriorate to the 
same extent. We have found it the best for 
preserving Ironwork exposed to the atmospheric 
conditions, and would strongly recommend it for 
similar use elsewhere.’ 





Samples, Prices, and Particulars on Application. 


W BRIGGS & SONS. Ltd. 


LONDON 


6, Lloyd's Avenue,E.C. 87, Unien Street. 








OF ALL KINDS FOR ALL PURPOSES. 


SMEDLEY BROTHERS, _Ltd., 


BELPHER, DERBYSHIRE. 























wmtti'se BALDWINS Ltd., wc tc: 


(LONDON BRANCH). 








Cyclone Collector and Piping. 


We are also Manufacturers of the following :— 
Galvanized and Self-colour Rivetted and Welded Tanks and Cisterns for Oil and Water 
Storage. Welded Cylinders a speciality. Blaek and Galvanized C.R.C.A. Sheets. 
Galvanized Corrugated Sheets. Large Lovdon Stock kept. 


GALVANIZERS TO THE TRADE. Prompt Deliveries Guaranteed. 























PATENT TYPHOON” ENCLOSED GEAR DRIVEN COMPRESSOR. 


With this type, montend high-speed Motors can be used (half the weight and cost 
of ye Speed Motors for Direct Coupling). 
Particulars upon Request. 


BROOM & WADE, LTD., HIGH WYCOMBE. 


Sizes 5 te 1000cu.ft. AIR COMPRESSOR MANUFACTURERS. Any Drive. 

















FREE TO 


ENGINEERS. of PLATE CLUTCHES.” 


We have lately produced 4 
brochure on the attractive pro- 
position of power transmission 
by plate elutches. 

It publishes for the first time 
information of special interest 
to engineers in this the transi- 
tion period. 

It will be sent post free on 
receipt of a request. 


FERODO LTD., 


CHAPEL-EN-LE-FRITH. 
Contractors to the War Office and Ad- 





“The Theory and Practice 
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Telephone ; 
Gerrard 3518. 





SPECIALLY LOW Sanu FOR 
QUICK CLEARANCE. 


Bright and Black, Rounds, Squares, Hexagons, etc., 
for sale in unbroken parcels. 





For further particulars apply : 


COX & DANKS, 


168, Regent Street, London, W. 1. 




















JIGS, FIXTURES, 


AND SPECIAL EQUIPMENT. 


Telegrams— Telephone— 
“TOOLS ENFIELD 
ENFIELD.” 518, 





ENFIELD MACHINE & AUTO TOOL CO.,LTD., 


CHASE SIDE WORKS, 
ENFIELD. 














IMMEDIATE DELIVERY 


MORLEYS 


Sasehiite : Aitdtinel: silt, Daimler House, Paradise Street, 
Telegrams : Capable, Birmingham. BIRMINGHAM. 
Warehouse: 90, Edward Road, Balsall Heath, Birmingham. 






Tus STEELCOMPANYorSCOTLAND)2 
Rig siemens (i) rmocu se yas 


un can HALLSIDE ram I8r2 - raver 

23. ROYAL EXCHANGE SQUARE, GLASGOW. 
eo WORKS: OFFICES 

| HALLSIDE, NEWTON, and | 23-ROYAL EXCHANGE SQUARE, | 


GLASGOW,and > 2 
| WR BLOCHAIRN,GLASGOW, 9,MINCING LANE,LONDON.™ | 


Sea 
Sh = 








Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 

—- Zed Bars, Tees, and all forms of Sectional Bars 
no ger for constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home and 

: Colonial Railways. 
TYRES —Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 














HH GATT I HA NH 
il Hi MULL i UATE ET 


WELDING CAST IRON. 


TRY OUR 


“FERRO SILICON RODS’ 
LARGEST MAKERS. SIF 


DELIVERY FROM STOCK. 


SUFFOLK IRON FOUNDRY (1920) Ld. 



























: TEL. 13. STOWMARKET. Teleg.: FOUNDRY. : 
= slit UTHUUOUULYONULULUTAUUUTARUUEUEUUTEUTAT ATT MLA 
5 =i ill ill | HI ml i HH wT il HH WH AIA tH WAVAHVLAHUULA HA 
Tj 3 
THE MOST NATIONAL 
RELIABLE LOW-WATER 
SAFEGUARD FUSIBLE 


PLUGS. 


Lenden Ofice— 
60, Queen Vieteria S., E.C 

ILLUSTRATED LIST 
POST FREE. 


NATIONAL | BOILER 
General Insurance Co., Ltd., 
St. Mary's Parsonage, Manchester 


Serewed tm., thin., Kin. and 2in. Gas Thread on the Seatings. 





pre en RE ae 





























PRATT 
CHUCKS 


British Manufacture, 









INDEPENDENT 4-JAW CHUCKS. 
With Reversible Jaws and —_ Bodies. Double Thrust Bearings to Screws (10-in. size and upwards). 
est British Material and Workmanship. 
StandardSizes—4in.,Sin., 6in.,8in.,9in.410in.,12in., 14in.,15in., 16in.,17in., 18in, ,20i0.,22in.,24in.,26in., 28in,, 30in.,dia 


UNIVERSAL GEARED. SCROLL CHUCKS 


2-JAW BRASS FINISHERS’ CHUCKS 
Universal and Independent, Sizes—5, 6, 74, 9 and 15 inches diameter. 


REVERSIBLE FACE PLATE JAWS 
Sizes—6, 8, 10, 12 and 14 inches, 


MANUFACTURED BY 


K, PRATT aCo. 
| HALIFAX, —_— 





Self-Oentring. Sizes in progress—4, 5, 6, 74, ¥, 104, 12, and 15 inches diameter. Full range ofjsizes to follow 










MAKERS 
LANCASHIRE. 
CORNISH. S3%25¢ 
trees or BOILERS, 
SUPERHEATERS. YANREx> 


“CONTRACTORS FOR COMPLETE SOILER HOUSE EQUIPMENT, 


THOMAS CROMPTON & SONS, Ltd., 


ASHTON-IN -MAKERFIELD, nr. WIGAN. 



































Wrot iron and Steel Hinges tor Shipbuilders and Engineers 
General Smithwork to any pattern. 
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> FLETCHER MALLEABLE FOUNDRIES 


DERBY. LTD. 


Telegrams: ‘FOUNDRIES, DERBY." Telephone: 221 DERBY- 





& H Al N S—ewart's Type, Gray’s Style & 


Bushed Chains & Attachments 


SS e = WHEEL S—cast iron and Steel 


Sprocket & Traction Wheels 


BUCKETS-—malieable lron, Seamless 


and Riveted Steel Buckets 





LARGE STOCKS—PROMPT DELIVERIE 5 














Do You Pay For This ? 


Film of ‘‘ Foliac” Graphite on your bearings, effectively 
keeping the friction surfaces apart, giving cool, frictionless 
running, economy and freedom from sudden load worry—the 


actual service given by 


Cup Grease. 


Or do you still use the old-time plain grease ? 


Write for free sample and think it over. 





GRAPHITE PRODUCTS, LTD., 


218/220, Queen’s Road, Battersea, LONDON, S.W. 8. 





THE HORSELEY BRIDGE & 


ENGINEERING CO,, LTD. 


Head Office & Works: TIPTON, STAFFORDSHIRE, 
London Office: Passenger Station: 
11, VICTORIA ST., WESTMINSTER, S.W. 1. DUDLEY-PORT. 


Telegrams: Telephone: Telegrams: [eephene t 
GALILEO, LONDON 1021 VIC. HORSELEY, TIPTON. 107 & 108 TIPTON, 





ee ea ne a 
ee 
oe ee 
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Richmond. Bridge over River Thames. 
Iron Founders, Builders of Bridges and Piers 
Viaducts, Cranes, Roofs, Steel Tanks. 
Constructional Work of all descriptions 


Pressed Steel Flooring. 

















Enquiries 
esteemed for all 
Classes of Grinding Machines 


2 
SHEFFIELD, — 
ENGLAND. 


GRINDING 
MACHINERY for Surface Work 
from Armour to Finger Bits, 


Reaper Sections, Shear Blades, 


Loco. Work, also Chilled Rolls, 
etc. etc. 


and HIGH-CLASS GEAR CUTTING. 











MiLLS’s 


BRIGHT STEEL BARS 


In all sections and sizes, and of the same high class quality, 
finish and accuracy as 


Mills’s Steel Keys, 
Solid & Split Taper Pins 


and Locomotive Cotters. 
Stock Lists sent on application. 


The Exors. of JAMES MILLS, Litd., 


Bredbury Bright Steel Works, 


STOCKPORT. 


























oO xX Y G E N FOR THE CUTTING & 
WELDING OF METALS. 
If you wish to hear ef the latest improvements im the use of guess for Cutting, and the 


Oxy-Acetylene Welding Process, te te the British Oxygen pany. 


THE BRITISH OXYGEN COMPANY have highly oumieped 
factories in all the important British industrial centres capable of 


1,500,000 CUBIC FT. OF OXYGEN DAILY. 


The Company ere the foremost manufaeturers in Great Bitain of oF Metal 
Cuttin, paratus, Le dag ps ard Oxy-Hydrogen and Oxy-Coal-Gas We 
m4 Pressure Gas Regulators, etc. 


pipes, 


Saltiey, Birmingham 


For Catalogues and full particulars apply to any of the Company’s Works ;— 


lker 
Wolverhampton. 
Wartea Road, Stratford, E. 


and up-to-date 
prod: over 


ing Blew- 
Roaa, Coventry. 
af oy 


, 








THE BRITISH OXYGEN Co., Ltd., 
ELVERTON STREET, WESTMINSTER, LONDON, 5.W.1. 








A WONDERFUL CURE :— 


ALL LEAKS GURED. 





THE “BOSS” JOINTING COMPOSITIONS are the embodiment 
of years of research work and practical experience and every care is taken 
to render each production the best of its kind. 


Send for Particularse— 





BRITISH STEAM SPECIALTIES, L's. Wharf St., LEICESTER. 








—————— 




















“COLUMBIA” Free Cutting Bright Mild Steel. 





COLUMBIA STEEL & ENGINEERING Co,, Ltd., 
529, HIGH MOLBORN, W.C.1, -——- 
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FOR SALE ° * e . 

-— Automobile Engineering Service. SAO AUP HMUO EET TTR 
So" att a nies pir see poins. Selt-pro- Write to us for plans and drawings fer Chassis, Bodies, = = 
Bape ac »lelivery ;  hopher capacity Jiga, Tools, etc., or drawings for Catalogue illustration = 
Bea a ue em tomaeag cag | | eraser Sa = 
Fer: “Price very sumbersion-Apely, HALL and Oo. _ JOSEPH MAINA LTD., HAND BOOK ON STEEL, = 
(Engineers), Ltd., St, William’s College, Ye = Engineering Draughtsmen and Designers, i SE 
_— 65a, Holborn Viaduct, E.C.1, — Tel. No. City 5205. This Book is the best of its kind 








ever published. 








STEAM ENGINES 
FOR SALE. | PEEBLES 


150 H.P, Pollit and Wiezell, 

50 H-P, Pollit and Wigzell, Electrical 

Alec O4 de. ‘potiener kad vee bo ‘¢ e 
or . Pressure, and can be seen 

at any time by appointment, Machinery 


THOMAS and GREEN, Ltd., 
SOHO MILLS, WOOBURN GREEN, BUCKS. 








It contains information never pre- 
viously given in a similar Book, and 
is written in language which can 
easily be understood without techni- 
cal knowledge. 


BRUCE : : : 
PEEBLES : ! 
& CO., LTO. 
Engireers : 1! 
Edinburgh : 


LW 

















Every Works Manager, Engineer, 
Buyer and Foreman should have a 
Copy: sent Free on receipt of Post 




















Phone, 2, Bourne End. 2415 @ “wig, SHEARING Ta Card giving 
Dee esiine |. 1. Name and Address. 
RACING CLOTH, at Approx. 40 per gent. below MACHINES, - CR 2. Where Employed and 


manufacturer’s prices, Superior British make, in Mi ll 
rolls 30in. and 40in, wide by standard length. - il (Mi), STEEL oR!RON, ill 
Pertect condition, Sample on inquiry. Small or large 

lots supplied.—FORTiS and PARTNERS, 60, Queen 

Victoria-street, E.C. 4, P2580 @ 


FOR SALE 


Position. 











Spear 8 Jackson Ltd. 


eon AETNA WORKS SHEFFIELD 


Wo ‘Ransome’ CONCRETE MIXERS, each 


4 cubic yard capacity, with feeding hopper, 
emptying chute, and steel channel frame. The REAY GEARWORKS L* 
4 gg Ng oe penn Figg ony about 1 1-3 cubic 
atds capacity, fitted with two hoppers for double 
hed, also water tank, and fast and loose pulleys. GATESHEAD-ON-TYNE., 
* Koppel ’’ PORTABLE CONCRETE MIXER, with 
revolving barrel, — a Sft., agen grog elevating 
hopper, water tanks, road wheels and fast and loose +o It : 
ers. : Specialists in manufacture of 
PORTABLE CONCKETE MIXER, by Lewis and 
lewis, with conical barrel, the big end being RAW HIDE GEARS. 


aft. sin. diam., and the smail end Il4in, diam., 
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ait. Yin. long, on steel frame. 


pwTAR MIXER, ae revolving barrel 12ft. long HI 
by 3ft. 6in. diam., with conveyor worm. GH RECISION 
* price’s '? SINGLE-CHAIN GRAB, about 1} cubic RAMS IMITED SIP 








yards capacity, having plate tine witn snort teeth. 


HAND DERRICK CRANES, 3, 24, 2, 14, 1, 2 and LIENNES EpINeUech T 
j-ton capacities. £x. SZ E z A H 
hg of STOCK MACHINERY, 5-6000 Lots. e afd 





myn 

ql 
coum, 
CT 
omen 
| aad 


anny 


/ Free on application. Inspection invited, 


HOS. W. WARD, Ltd., ALBION WORKS — : 
Tel., Forward, Sheffield. SHEFFIELD. RS = = ; 
~ dees os? eee tte remnaelin re — ENCE == 
JHITAKERS (ENGINEERS), Ltd., Horsforth, 
\ w ieeds, can OF FER for prompt delivery, subject 


to being unsold, ONE 12-Ton WHITAKER sara. | ——— 
57 G 


% 
Mn, 
Ny 






































TPE EXCAVATOR, bei 2h q 3257 
TYPE EXCAVATOR, now being rebuilt. _3257 a _ GLOVER’S PATENT 
TARD WEIGHBRIDGE FOR DIS- 
POSAL, 5 tons, platform 11ft. 6in. Most Efficient. 
by 5ft. 9in.; put in thorough repair by Supplied to H.M. Govt. and Hundreds of 
Pooleys, the makers, twelve months ago ; Leading Firms at Home and Abroad. 
can be seen at Old Ford, Full particulars | — 
may be obtained on application.—Ad- j 
dress, P2589, The Engineer OUttice. M. GLOVER & CO., Ideal LEED 
P2589 Gc aw Guards 
G. BAGNALL, L® 
19s DYNAMOS OR MOTORS.—220-Watt ° Py 5 - b ae . 
~@ R.A.F. AERO-DYNAMOS, unused, enclosed, EFEOPD 8in. between centres; for screws up to liin. diameter. 
ball bearings, surplus. Auto cut-out, junction box, STA —- I ds sth ee =: Retisah M S Byas 
and switchboard included, Sample Lucas or Rotax, ea crew with a pitch either in ritish or Metric nits, 
wits fF = order. Geena in ~—. BUILDERS OF LOCOMOTIVES Accurately Finished Correction Curve. 
ae ae Res Ry emwem cioiatinenee Weighing from 3 to 50 tons, for any gauge, Also: Measuring Machines, Dividing Machi Test Comparators and all kinds of Gauges. 
-—— of Highest-class Workmanship and Materials. paisa na tod ermal 











1¢ Ht oo TRUCKS S 7 yee TEAM SH ONT Tipping Trucks, mors Cane Watons, Turntables, SOCIETE GENEVOISE D’INSTRUMENTS DE PHYSIQUE, 











ING CRANE; 1 2-Ton STEAM LOCO, CRANE.— “en r 
Address, P2597, The Kngineer Office, P2597 G Switches, fc. — 95, QUEEN VICTORIA STREET, LONDON, E.C. 4. 
_ — — —————— See Illustrated Advt. alternate issues. 
95 K.W. Belliss and Morcom Triple-expansion - 
GENERALING SET, G.E.C dynamo, 





230 vo. D.C., condensing plant by Stott if required. 
latest type, or would separate.—HARRY H, GARDAM 
and OO.,, Ltd., Staines. 1826 @ 


750 K.W. Bellise and Moroom Triple-expansios 
(OU GENERATING BEY, Dick Kerr alternate: 
(direct coupled), 2200 vo., 60 periods, single phase 
latest type. Condensing piant availabie if required.— 
Seen. HARRY H. GAKDAM and OO., 1et.. ame 
e 





















Northern Machine Screws 


Ti AMT) 








LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery 
Send for Catalogues and Particulars. 


LIDGERWOOD MANFG. CO., 


Friars House, New Broad Street, E C. 








WATER SOFTENERS 


AND FILTERS 


WILLIAM BOBY & SON, 


Salisbury House, LONDON WALL, E.C. 


JOUNTING -TWO THINGS 
MATCRIAL THAT LIFT Cling- 


Permac 

IN POWDLR A WEIGHT OFF 

FORM THE MIND OF TROUBL 
eo _THE' ENGINEER 


THU MAS & 97, Tobareaus 2, Londen, E.C. 2. 
































ESTABLISHED 1849. 

















A. COCKBURN & CO., 


THISTLE VALVE WORKS, 
GATESIDE ST., GLASGOW. 




















SPRING SAFETY 
VALVES. 


: STOP VALVES 
das: PATENTEES AND SOLE MANUFACTURERS FOR 


She Stiudard Grginecring G. MARINE BOILERS. 
A a J a 


STEAM VALVES 
FOR 
PIPING. 





DISTRIBUTION 
VALVE CHESTS. 
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VALVES 


It has passed—with all its ae. es its jae enss all its problems— passed 
into the realms of ** things that have bsen. its passage has been marked more 
by rejoicings at the entrance of its suecessorthan by evidence of grief over its own 
departure Nevertheless, areview of its record is, both individually and Nationally, 
an vcosential duty. 


In our own case, as part of sueh duty, we shall shortly render to our Shareholders an 

account of our stewardship, but we have always felt that no les« is due to our 

customers, and that they too snould be provided with . meee as to our treatment 
of the interests which they havg entrusted to our ear 

RUBBER INSULATED CABLES.—Ali arrears have been. wiped off. Large 
stocks have been built wp at our Works and Branches, which our customers 
in each centre are asked to consider as their own. We will deliver 1 coil or 
100 direct to the job on receipt of @ telephone message. 

PAPER INSULATED CABLES.—Deliveries as in pre-war times are now the 
rule, and this notwithstanding a demand many times greater than existed then. 

MINING CABLES.— The most sensational industrial upheaval of the year 
caused little or no interruption in demand—rather the reverse, proving that 
Mine Owners were never in doubt as to the ultimate solution of the output BOILER 
problem. Our Works have been, and are still, very heavily booked up in this MOUNTINGS 
class of Cable, but the extensions we have made are enabling us to meet all demands 
with reasonable promptitude. 

J. AND P. HOUSE WIRING SYSTEM.—1920 saw the introduction of the STEAM TRAPS, 
J. and P. House Wiring System, but no one seeing our order books for the later STEERING 
months would suspect this, so immediately have its outstanding merits secured 
recognition on all sides. Only the exceptional measures taken to ensure ‘* Mass GEARS 
Production ’’ have enabled us to avoid disappointing our customers. So far we . 
have let no one down, but the demand is growing at such a cumulative pace CAPSTANS, 
that we would ask our friends to discuss their needs well in advance. 

SWITCHGEAR, INSTRUMENTS, &c.—The after effects of the Iron Moulders’ WINDLASSES. 
Strike—a severe handicap until practi.ally the last weeks of the year—were ” 
mainly responsible for delay in clearing «ff arrears. Our books are still very N= 
full of orders, but none of these are now of oli date, and we hope to be able to aN 
keep abreast of the demand. New designs have been ueveloped-and put on th , N 
market to meet the continuous rise in transmission pressures. ——— WWW : 

TRANSFORMERS.—Notwithstanding the extensions we have made and our pro- 
gress in the matter of production, we have still to appear in a white sheet as Fit. 150: Gunsension Spring Balance Steam Trap 
regards the delivery position in this department. During all the year orders aie a - 
booked have been in excess of output. Naturally, the only solution is to increase APPROVED BY HOME & FOREIGN GOVERNMENTS, BOARD OF TRADE, LLOYDS, 
the latter, and still further extensions, with this purpose in view, are in hand. AND INSURANCE COMPANIES. 

In the meantime we can only ask our cusiomers’ indulgence and assure them 


that no blind sequence of rotation is being observed, but that we are doing our ALWAYS SPECIFY 


utmost to deal with the work in tue actual order of urgency. 
EXPORT BUSINESS.—We ; ave always recognised the great National and 
individual importance of export work, and during 1920 we have not only re- 
captured the leeway lost auring the war period, but have left our previous records 
far behind. A new branch has been opened in Sydney to deal with Australian ; 
business, and has met with immediate and gratifying success. 
So much for 1920—May 1921 provide, for us an even better record—for our customers, 


success beyond anticipation, and—for the Nation, peace, progress and prosperity. 


JOHNSON & PHILLIPS, Ltd., (etme 2S Oo bd oon eee 


Electrical Engineers & Cable Makers since ’75, 


Charlton, LONDON, S.E. 7. Se == 


City Office: 12, UNION COURT, OLD BROAD STREET, E.C.2. -__------------ eee 
































‘a 


UU 


XY 


SWITCHGEAR 
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SSTERE, 


LEEDS ENCINEERING & HYDRAULIC Go 


RODLEY, LEEDS, 
SPECIALISE OX * 


HYDRAULIC VALVES 


f0R ALL PRESSURES SUCH AS 
Sah Momentum, Relief, Combined Momentum 
and Relief, Reducing, Deflecting, Automatic Unloading, 
Operating Valves, etc., etc. 


O77 
Telephone—WNe. 160, Sramrureszy, Luaps. Telegrame—‘“ Puurs, Ropusy.” Cede: ABO, Sth Edition 


PUTT ESEVES STU TTT TEE 





The standard type totally enclosed ironclad switch here 
illustrated is but one item of the complete line of 
switohgear that we manufacture. 


We are in a position to quote for a single switch, an 
H. T. Ironclad Fool Proof Switch Panel or a complete 
board euitable for a large generating plant. 


All our switchgear fully complies with Home Office 
and Factory Act requirements and has earned a 
world-wide reputation for reliability and good service. 
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VOGTVID BE 


THE 


BAKER OIL SEPARATOR 


FOR EXHAUST STEAM 


'NEWCASTI a 


Manufa - Flectrical - ineers* 





Telephone : Central 909. Telegrams: Holmes, Newcastle-on-Tyne. 








vale pasar pate QUEEN TTT 
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- ODPHE LANCASTER” arm 


STEAM TRAPS | 


~ en SPECIALITY of “THE LANCASTER" 
consists in the loose 


First Orders “ON APPROVAL.” 


LANCASTER & TONGE, L‘? 


Sele makers of “ The Lancaster” Stea ons, —_ Piston Rings, 




















Vacuum 
Cleaning 


with a No. 5 


Sturtevant Cleaner 


HE ESSENTIALS upon. which 


rapid and thorough cleaning depend are the Volume 
and High Velocity of the air rushing in at the cleaning 
tool, carrying with it the dust and refuse in its path. 


ra STURTEVANT TURBINE VACUUM CLEANER is a 
practical embodiment of all these principles. It will clean a 
building from cellar to roof, bare floors, carpets, upholstery, 
curtains, desks, books, pigeon holes, files, shelving, etc. etc. 


VESTER S ST ebei 











Pist 
Metallic Packings, oe oti oulded Wheels, &c. X1108 


PENDLETON, MANCHESTER. 
Telegrams—“ PISTONS, Manchester.” Telephone—4621 City 
Examples of 
Special Work 





If your 


Veclaiatn is overloaded with work, 
or perhaps has not some unusuz! 


for special work—then is the time to get in ~ Ij 
touch with the Buckman Eeaeeiog = 





Treatise No. “ 


for Customers. 











tool’ needed 


Portable and Stationary Plants supplied. 


Engineers should write for particulars’ and Illustrated 
E. 1207,” to :— 


Engineering Company, Ltd., 
147, Queen Victoria St., London. 


Telegrams :— 
“* Sturtevant, London.” 


Telephone :— 
Central 7121 Ext. 15. 



































FRANCIS BERRY & SONS, 
SOWERBY BRIDGE, Bagiand. 
Established 962. 

Makers of all kinds ef MACHINE TOOLS 


Look in Inet aad next wook’s issues for our llinserated 
od Tertisommen t. 




















VALVES 


By the World Renowned 
Steam Valve Specialists, 


COCKBURNS, Ltd., c2xscow 


See Illustrated Advt. in alternate Issues. 

















&SON Lro., 
HORNBY ROAD,BOOTLE,LIVERPOOL. 


T. DAVIES & SON, 


RAILWAY IRON WORKS, 
WEST GORTON, MANCHESTER 


CUPOLAS & LADLES. 
iWm. Bain & Co., Ltd. ! 


| Lochrin Ironworks, Coatbridge, N.B. 

Manufact Structural Steelw maa Bridges, 
— “Tight Railway | Seeley eine | 
| See last week's advt. 


| AFRICAN OFFICE—34, New Clab Bidgs., Leveda: 
Street, Johamnesburg. 

















BARLOW & CHIDLAW, TD, 


Pendleton Gear Works, MANCHESTER. 


ACCURATE CUT GEARS. 


Qer Mus adve. 200 last and nexd week's issues.) 





Welloway London. N 








SCREW PROPELLERS 


INTEGRAL SHROUDS 


Vortex Type Shrouded Propellers for high_revolution speeds and shallow draft. Remarkably 
free from broken wake, wash and vibration. Possess good stern-going and towing properties. 
Blades are protected from damage due to grounding, or fouling by floating obstruction. 


HYDRAULIC PROPULSION | 


MANCEUVRING “. 


Rotatable Centrifugal Propelling Pump Sets for craft operating in shallow, weed- byboom or 
obstructed waterways. Give freedom from vibration, and exc powers. 
Operate satisfactorily in waters not navigable by vessels propelled in any other, manner. 























Full particulars on enquiry 


GILL PROPELLER COMPANY LIMITED 
BLACKFRIARS STREET KINGS LYNN 




















DESIGNS, DRAWINGS, TRACINGS 


orking a iinicaieae eta oles and instrue 
vous patent Speuincntia ~ pp ae 
ig and fixture dewign and meshahical work a spesia’lty. 


OWEN & CRISP, DRAUGHTSMEN 


64, BASINGMALL ST., LONDON, &.6, 2, 
Tr, Ne, Lompen Wats 6666, 











‘YN 


Its the Motor 


of our own design and manufac- 
ture that gives ‘ White-Jacoby” 
Portable Electric Drills their 
superiority. 


The W-J Portable Electric Drill 
is Accurate, Powerful, Depend- 
able. 


We have a good stock for prompt 
delivery. 


WHITE-JACOBY & CO., Ltd., 


Head Office and Works :— 
Bayham Place, Camden Town, LONDON, N.W. 1. 


SIZE No. 3. 
Capacity in Steel Itin. diam. 











Transport Specialists. 


lf you have GOODS 


ror REMOVAL, 
STORAGE of 
SHIPMENT, 


You will find it to your advantage 
to communicate with us. 





Rates Quoted, Estimates Sub- 
mitted, and all necessary infor- 
mation supplied free of charge. 


Union TransitC°- 


Freight Contractors, Shipping 
Forwarding & Passenger Agents, 


Motor Carriers and Haulage Con- 
tractors. 


Warehousekeepers & Distributing 
Agents. 
Furniture Removers & Storers. 


CHIEF OFFICE: 


381, ARGYLE STREET, 
GLASGOW. 


Glasgow Telephones ! 
CENTRAL 9395 (6 lines. 


PRIVATE BRANCH EXCHANGE 
connected with all Departments 





Telegrams: “TRANSIT, GLASGOW 
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Feuerheerd Pumps 


Bane principal parts of the Pump are: Pump Body and Covers, 

Inner Rotor keyed to Shaft, and Outer Rotor. The Inner 
Rotor is held in position by its shaft bearings in the Pump 
Covers, whilst the Outer Kotor is supported by the Pump 
Body and Covers. The centres of the two Rotors are eccentric 
one to the other. 








Figures A, B, C and D illustrate the Rotors in sequence of positions 
during one revolution. Reference to Figure A shows the pro- 
jection 1 of the Inner Rotor completely filling a recess of the 
Outer Rotor, and by following the numbers in sequence in the 
successive ficures A, B, C and D, it may be seen how this pro- 
jection during a complete revolution moves forward to the next 
recess in the Outer Rotor, creating while so doing a pocket of 
gradually increasing capacity up to the position 9, Figure A, and 
from there onwards to 16, Figure D, gradually decreasing until the 
pocket is again filled by the next projection as in 1, Figure A. 


The liquid is drawn into the Pump through the ports of the Outer 
Rotor while the pocket is increasing and forced out of the opposite 
side of the Pump during the last ‘half revolution when the pocket 
is decreasing. 


Fig. F 


Figures E and F illustrate the construction ot 
the Outer and Inner Rotors. The Outer Rotor 
has four ports which are open to the chamber 
of both the suction and delivery side of the 
Pump during rotation. These ports are closed 
Gin. Pump Coupled to Hindley Steam Engine for momentarily by a lip at both top and bottom 


of the Pump Body in order to effect the cut-off 
OIL FUEL TRANSFE R. between the suction and delivery of the Pump. 


FEUERHEERD’S Rotors 


(BRITISH EMPIRE) LTD. 
NEW BRIDGE STREET HOUSE, 


NEW BRIDGE STREET, LONDON, E.C.4. 


Telephone: Telegrams and Cables: 
CITY 5962, 5963. “ROTOMARVOL, FLEET,” LONDON. 








Head Office: 
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COPYRIGHT, 


LIME STREET, E.C. 


MAKERS: | 
F. REDDAWAY & CO., Lo. 


- 60-51, 


LONDON 


ANY WIDTH UP TO 8 FEET. 
PENDLETON, MANCHESTER. | 


RUBBER BELTS | 


F. REDDAWAY & Co. Ltd. 





























INCLINABLE TYPE. 
MOST MODERN IN THE WORLD. 


SUPPLIED ON APPROVAL 
AGAINST ANY MAKE. 


IMMEDIATE DELIVERY 








of all sizes (Nos. 144, 18, 19, 20, 21, 21S). 
Full Specification and Prices on request. 





Early Delivery of Double-sided Presses, Punching Presses, 
Reducing Presses, Drawing Presses, Guillotine Shears, and 
all classes of Sheet Metal Working Machinery. 





“RHODES” HIGH-SPEED SHEARS 


to cut 3 feet and 4 feet wide by inch thick 


IN STOCK. 


J. RHODES & SONS, LT. 2:2" 


Illustration represents Rhodes No. 21S Press. GROVE IRONWORKS, WAKEFIELD, YORKS. 
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ROME Te/egrams. PRESS LEEDS \% 
Code: ABL ai Edition. 
(LEEDS) LTD. : 








BR OUGHTON 


: COPPER SMELTERS, COPPE 
FLUID-COMPRESSED , 


NEAR WEDNES. 


COPPER CO. LD. 


R & BRASS MANUFACTURERS 
HYDRAULIC- FORGED 














TO ENSURE ACCURACY, EFFICIENCY AND ECONOMY 


ANTI-FRICTION BEARINGS 


Made and lined under the Walker-Hanna Patents for Meapeoea ana 
Electric Motors, Tramways, and all other purposes ; 
required, absolute interehangeability with those you pod Bee present using. Kas? 


WALKER- HANNA BEARINGS LTD., 


Works, Great Jackson Street, West Gerten, Manchester. 








OXY-AGETYLZENE. 


WELDING & CUTTING PLANT MANUFACTURERS 
'COMPLETE EQUIPMENTS. BLOWP/PES A SPECIALITY 


Mo GOWAN. WILD &Co 
2 HURST S™ B/RMINGHAM | 


WATER 


TURBINES 


OF THE MOST EFFICIENT TYPES 


MODERN 


PELTON WHEELS 


FOR HIGH FALLS. 


W. GUNTHER & SONS, 
Burckhardt Engineering Works. 


COMPRESSORS & YWACUUM PUMPS. 


Delivery from Stock. 
26, Victoria St., Westminster, S.W.1. Works—Basle Switzerland. 





Twin Gunther-Francis Turbine with Oil Governo: 





CENTRAL WORKS, 
OLDHAM 

















CROWN BRIDGE WORKS 


WEST BROMWICH. STAFFS 
CONSTRUCTORS OF 
STEEL-BRIDGES 
STEEL-JETTIES 
STEEL-BUILDINGS PRESSED:'STEEL: FLOORING 
STEEL: STRUCTURES PRESSED STEEL CULVERT: PIPES 
STEEL: GIRDERS ol PRESSED ‘STEEL: SLEEPERS 
PORTABLE: &*LIGHT: RAILWAY: MATERIALS 


NEPTUNE WORKS 


NEWPORT. MONMOUTHSHIRE 
SPECIALISTS IN 
PRESSED -STEEL:WORK 
PRESSED -STEEL- TANKS 
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oS TRC a Re ame ITT ARO Rar OMEN 
Pressed Steel Tanks made in 4ft. and metre square 
segments. 
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THE 
PATENT 
LIGHTNING 


CRUSHER *PULVERIZER 


Unequalled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Barytes, also Limestone, Chalk, Freestone for Building Sand, ete. ttc. 


“HE PATENT \LIGHITNING CRUSHER CoO., Ltd. 14a, Rosebery Awenue, Londom,. E.C. Teenbsas—sre ov- 
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THE BRITISH SPECIALISTS ONADM 


HYDRAULIC 


IRALTY WAR DEPT. ANDCOLONIAL LISTS) 


LEATHERS 


LEATHERS COMPANY LIMITED ALTRINCHAM. 














